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OPPORTUNilY snJDIES 

PREAMBLE 

The Nigerian Industrial Development Bank Limited (N.LD.B.) is the premier industrial 
development finance institution in N;geria and plays a central role in the concerted effort at 
industrial restructuring. The N.l.D.B. receives foreign currcucy funds fr.>m the World Bank and the 
European Investment Bank and local currency from the local c:ipital market to be further !cot to 
individual manufacturing investment projects. 

After a long period of lending to essential consumer goods import substitution project.;, the Bank 
formulated a new strategy in 1980. The strategy gave new emphasis to intermediate and capital 
goods production as well as to local resource-based products. However, the new strategy has not yet 
been fully realized becau. , of risk aversion and c~nservatism oi local entrepreneurs, NIDB's own 
shortage of in-house promotional expertise and the inadequacy of information and statistics. 

Recent economic de,,i:lopmcnts have increased the urgency of restructuring the industrial sector. In 
this respect, NIDB has drawn up a ten-year (1988-1997) Investment Programme of Industrial 
Transformation which has g•)ne a step further than that for 1981-1985 in terms of the strategic nature 
of the projects to be promoted, which is focused on the 

- Agro-based sub-sector 

- Chemical sub-sector 

- Engineering sub-secior 

The Bank's ten years programme is in line with the Federal Govcmme11t Structural Adjustment 
Programme (SAP) and the second Tier Foreign Exchange Market (SFEM, now FEM) which is the 
SAP's central tool. 

The primary objective of S".'P is ro deregulate the economy and make it more efficient through the 
removal of economic distoi\ions. SAP policy measures, particularly the more realistic exchange rate 
resulting from FEM, have provided an environment which is conducive to the rcstructurating of 
manufacturing sector. It is expected that the present policy envirOt...'llent will continue long time to 
make its restructuring impact enduring. 
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OPPORTUNIIT STUDIES 

INTRODUCTION 

The N.l.D.B. decided. for implementing its ten-year investment programme, to apply for th~ 

assistance of UNIDO and, through this Organization, to be provided with the seoiccs of a consulting 
firm, recruited to conduct studies on the three selected subscctors. 

Baldo & C. Consulting Engineers was appointed as the consultant fLnD. 

A team or multidiscipline experts visited Nigeria for collecting information and data related to the 
Country, in general anJ to the three subscctors in particular. The team was assisted by NIDB, which 
provided the experts Vllith all information '.llld data available within its Departments. 

Moreover, NIDB assured. for each discipline, the assistance or =xpcrienced staff members for the 
data gathering throughout Nigeria and for the visits to factories, farms, private and Public Entities. 

At the cod or this stage, the gathered information and data were processed at Baldo 's Headquarters 
and an Interim Report was worked out and submitted both to UNIDO and NIDB for their 
considerations. 

It contained a macrG-\. .:onomic survey or Nigeria and a preliminary evaluation or opportunities which 
were discussed in Lagos with NIDB and UNIDO representatives. Baldo was asked to re-.iew the 
report taking into account some fundamental aspects that play a very important role in selecting the 
projects for which studies have to be undertaken. 

The next chapters provide informatior. and data that led to the preparation or 22 opportunity studies 
contained in the volumes 

2 - AGRO-BASED SUBSECTOR 

3 - CHEMICAL SUBSECTOR 

4 - ENGINEERING SUBSECTOR 

This volume 1 is divided into 4 sections. 

a) Section 1, dealing with the Country's macroeconomics 

b) Section 2, dealing with Agro-based Subscctor AnalJSis 

c) Section 3, dealing with Chemical Subsector Analysis 

d) Section 4, dealing with Engineering Subscctor Analysis. 

Here!JDder is the table showing the salient data or the 22 selected projects for which opportunity 
studies have been carried out in agreement with both UNIDO and NIDB. 
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Projects 

A-AGRO-BASED INDUSTRY 

1. Conversion or Palm-oil in 

Methylester 

2. Glycerol from Methylcster 

3. Palm-oil 

4. Cocoa Processing Plant 

5. Tomato processing Plant 

6. Sorghum Malting Plane 

7. Citrus Concentrate Juice 

B - CHEMICAL INDUSTRY 

1. Chlor-Alkali Plant 

2. Calcium Hypochlorite 

3. Calcium Carbide 

4. Sulphuric Acid 

5. U.F.Glue 

6. Bone based Chemicals 

7. Sodium Sulphate 

C ·ENGINEERING INDUSTRY 

l. Small tractors 

2. Di-:scl Engin~ 

3 Agricultural Handtools 

4. Cement Industry Spare Part.!C 

5. Textile Industry Spare Parts 

6. Shock Absorbers 

7. Contact Sets 

8. Domestic ?umps 

I..__._ 

Investments (MS) l\l:anpoMl" l.R.R. 
CJ'i; 

LC. F.C. total 

3.8 4.7 85 53 22.49 

13 1.2 2.5 37 2032 

1.9 1.7 2.6 79 27.94 

4.8 6.7 11.5 56 22.55 

2.1 3.4 5.3 130 36.1 

4.4 6.8 11.2 70 20.87 

2.2 32 5.4 89 lS.48 

3.n 9.23 13 145 11.26 

2.5 5.S 83 93 17.06 

3.2 b.5 9.7 90 18.54 

2.6 2.3 4.9 54 18.31 

4.2 6.4 10.6 53 25.CJ"l 

2.6 3.1 5.1 150 30.6 

4.6 10.2 14.8 75 14.4!' 

4 4 8 127 16.CJ7 

1.5 2 3.5 52 16.55 

1.8 2.8 4.6 73 17.26 

3.5 5.5 9 150 18.50 

0.95 0.85 l.8 48 '.!1.65 

0.85 1.1 1.95 23 13.91 

0.70 l >.S u~5 27 21.48 

0.'17 1 1.971 33 30.28 
--
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B.E.P. Loc:il 
"i5i inputs 

c:o 

35 92 

45 99 

22 100 

27 100 

15 100 

33 100 

36 100 

62 40 

43 95 

42 70 

41.5 18 

22 50 

23 100 

48 70 

29 25 

33.8 5 

38 30 

32 15 

35 70 I 

40 8 

25 5 

16 5 
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I OPPOR11JN11Y STIJDIES 

I 1. ECONOMIC STRFrniRE 
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Official sources indicate that real GDP growth was an uncxpc:cted -l.1 % in 1988 but the outlO•Jk for 
the Nigerian ~conomy in 1%'9 is still gloomy in the face of escalating domesti:: prices, weakcaing of 
aggregate domestic demand and continl!ed unc.!rt:llnty in the international oil market. The half year 
report of the Central Bank of Nigeria (CBN) indicates. in the first si."< months of 19:>3. increases on 
an annual basis of 3.7% and 83% respectively in agriculture and industry. However, there were still 
serious shortage of goods. In terms of capacity utilization, manufacturing acti\ity rose by only 2..9'"0 
lO -ll.7% in comparison with the same period 1987, w!ii.le employment declined by 2.8%. Th: year 
1987, to which a:ost of the latest av:iilable data are referred. bcg:lil in an atmosphere of economic 
uncertainty fol!owing the iniroductio:i of the Structural Adjustment Programme (SAP) in July 19Sli 
and the Second-tier Foreign farhange Market (SFEM), now FEM, on September U. 1986. 
Although FEM is 'lnly one of the main concrete measures embodied in SAP, the combined imi:iact 
of the cwo on the economy t\luld be described as revolutionary in \iew of the fundamental char.ges 
they have induced. All available indicators of economic pe.formance reveal that the year 1987 w:is a 
difficult one for consumers and producers alike, as costs and prices cscal~ted to high levels. The high 
costs and prices deflated demand for goods and sen.ices and d::f·rcssed capacity utilization in the 
manufacturing sector, generating high unemployment. Nevertheless. the overall performance of the 
economy in 1987 showed some improvement O\-cr the preceding y-car. Real GDP increased by 1.:!% 
as against the decline of2.1% in 1986(Table1.1). 

(Table U) - Gross Domestic Product !GDP) at 19$4 constant far.tor cost CN Billion;(l) 

(1) (2) (3) Percentage I Percentage change 
share in total I betwttn 

Acti\·ity sector 1985 1986* 1987•• 1985 1986 1987 (I)&(!) (2)&(3' 

Agriculture 17.52 lS.C:J 17.92 23.53 2-l.69 2-l.29 2.7..i 0.-14 

u:estock 5.S6 5.92 6.01 7.87 8.12 8.15 I 1.20 l..'2 
Forestry 2.29 2.29 2.29 3.08 3.1-l 3.10 0.00 0.00 
Fishin: 1.34 1.25 1.29 1.80 1.71 1.75 ·6.n 3.20 
Crude Petroleum 11.65 10.91 9.94 15.64 l-l.97 1.3.-17 -6.35 ·8.89 
:\fining &: Quanyin:; 0.29 0.20 0.21 0.39 0.2? 0.28 -31.03 5.00 
:O.lanu(acturing 4.23 4.23 4.65 5.6B 5.80 6.30 0.00 9.93 
t:rilities 039 039 o.n 0.52 053 0.56 0.00 5.13 
Buldg & Cons1r. 1.05 0.90 0.92 Ul 1.23 1.25 -14.29 2.2 
Transport 3.10 3.10 3.21 4.16 .i.25 ·'35 0.00 3.55 
Communication 0.10 0.10 0.10 0.13 0.1-l 0.1 .. 0.00 O.OC 
Wholesale&Re:.Trade 19.80 18.81 19.75 26.59 25.80 26.77 -5.00 5.00 
Hotels&:Resiaurants 0.21 0.::.0 0.21 0.28 0.27 0.28 -·'-76 5.00 
Finance&fosurance 1.30 lAO 155 I 1.75 1.92 2.10 7.69 10.71 
Real cstsJ.:Busin.Scrv. 0.20 0.21 0.22 0.27 0.29 0.30 5.00 .i.76 
flowing 2.36 2.36 2.43 3.17 3.24 3.29 0.00 2.97 
Producers Gov.Scrv. 2.78 2.63 2.66 3.73 3.61 3.61 -SAO 1.1.$ 

-
T1>tal 74A7 72.90 73.77 100.00 I 100.00 100.00 -?.11 1.19 

(•) Revb:d ( .. )Fed. Min. of Finance and Economic Development Estimates 

With an estimlted annual population growth rate of more than 3%, the achievement of a sustained 
growth rate of GDP in excess of the population's has to he the mo~t focal point, in view of the fact 
that the country's 1987 GDP per capita r<;presented only 59.3% of its level in 1977 (Table 1.2). 

(I) Source FOS · Federal Orfice or S1a1is1ics. l..agos 
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1.1 

OPPORTh"NITI' STUDIES 

(Table 1.2) - Niceria: GDP and GOP per ;:;ipiu. 1977-1~7 C:ic consranr 1Q77 rriccsf!) 

Y~ar GDP Gl"O"th rate !Capita GDP Growth rate 
(N billion) (per cent) 1Nair.i) (perttnt) 

1977 32.l 7.0 ~5 10.9 
1978 302 -5.9 370 -8.6 
1979 ~ .... ., 

,;, ...... 6.6 380 2.7 
1980 30.8 -'3 355 -65 
1981 29.•t -2.9 335 -5.6 
1982 29.9 0.0 325 -2.9 
1983 27.4 -SA 290 -10.7 
1984 

25.91 
-5A 255 -12.0 

1985 262 1.2 260 1.9 
1986 25.3 -3A 245 -5.7 
1987 25.61 12 2.io -2..0 

AG RI CUL TIJR.E 

The agriculture sector (together with livestock, forestry and fishing) employs about 60% of the toral 
labour force and accounts for about~% of GDP. This percentage declined significantly o\·er cimc, 
due to the agriculture slower growth in respect to the other sectors. 

In 1987 agriculture sector suffered some set-back, as a result of poor harvest fl'llO\lling the adverse 
weacher conditions. Provisional eslimate (Table 1.3) shows :in overail decline in the agricultur:J 
production index during 1987 of -1.8%, in contrasr to an increase oi 6.6% in 1986. 

(Table 1.3) - Agriculrural produce ion Index {1975 = Hl0)(3) 

Weights 1985• 1986• 1987 .. 'i"cehanges between I 
(a) 

I 
(b) (c) (a)&(b) ~ l.Crops 662 97.1 104.6 100.4 7.7 ... tQ 

(a) Staples 51.6 8S3.9 98.6 93.3 10.9 -5A 
(b) Other crops 14.6 1263 I 125.9 128.7 -03 2.2 

2.Livestock 13.6 106.8 110.7 113.0 3.7 2.1 
3.Fish 9.2 51.8 60.7 ~3 17.2 38.9 
4.Forestry 11.0 110.6 110.7 u.u 0.1 3.2 

Aggregate Index 100.0 95.8 102.1 lCil.3 6.6 -1.8 

• Revised 
.. 

• • ProV1S1onal 

Compared with a substantial srability in 1996, the output of staple food crops dropped by about SA% 
while cash r.rops rose by 2.2% (mainly coco3, soya-bean, cottonseed). Livestock production increased 
by 2.1 %. Fish production continued its positive trend recording a 38.9% rise, due mainly to artisan 
and inshore fishing development programme. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

After two years of steady positive growth, all crol'S experienced a slight decline due to the incidence 
of pest and disease infestations, except rice and wheat whic'h experienced .l modest increase (Table 1 
1.4). 

(:!)Source:: Govc:mmc:nr o( :-.li;c:ria, Annual Abs1rac1 o( S1a11s1ic:s, various iuuc:s 
(l) Difrc:rcnl Sources: FOS, ~gos. FAO Produc1ion Ycart>ook • Ccnrral llank o( Nigeria Annual 1\picullurc Sul'llCy • MOA •nnual report 

and rerums 
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OPPORTUNITY STUDIES 

(Table IA)-facimaccd major agricul!ure commodities output ('000 Tl)OS) unless othe:-wlse statc:d ( .J) 

CROPS 1984 1985 1986 1987 CJ'C changes betwttn 

(3) (b) (c) (dl (al&(b) (b)&(c) (c)&(d) I 
St:1ples 
Maize 1058 1190 1336 1:!02 12.5 123 -10.0 
Millet 3:;.J9 36-'8 4111 3905 10.0 1L6 -5.0 
Sorghum 4608 4991 5"55 5182 8.3 93 -5.0 
Rice 157 196 283 797 24.8 44.4 .J.9 
Wl1e3t 113 l.32 139 16.8 53 
A cha 25 27 26 8.0 -3.7 
Beans 477 611 732 688 28.1 19.S -6.0 
Cassava 1209 1378 1564 1486 14.0 13.5 -5.0 
Potato 43 46 45 7.0 -2.2 
Yam 4(j()() 4738 5209 4886 3.0 9.9 -6.2 
C:x:oyam 

, ... .., 
LJ ... 373 35" 60.S -5.1 

Plantain 1086 1113 1127 1071 2.5 13 -5.0 
Vegetables 1254 1293 1241 3.1 -tO 

Other Crops 
Melon 143 1-17 153 145 2.8 4.1 -5.2 
Groundnut 591 621 6-W 657 5.1 3.1 2.7 
Bennisced 31 35 35 34 12.9 0.0 -2.9 
Coconut 101 102 104 105 LO 2.0 LO 
Sheanut 99 100 103 104 1.0 3.0 LO 
Soya beans 43 114 100 107 165.1 -12.3 7.0 
Cottonseed 108 46 30 .. ., 

~- -57.4 -34.8 6.7 
Palm Ker:iel ~ 360 350 353 5.9 -2.8 0.9 
Cocoa HO 110 100 105 -21.4 -9.1 5.0 
Coffee 6 6 6 
Rubber 199 58 60 51 -7G.9 3.-1 -15.0 
Sugar CanP. S21 862 897 852 5.0 4.1 -5.0 
Palm Wine 4882 4940 49.·H 1.2 0.2 

I Tobacco 25 25 26 .i.o 

Livestock 
I 

I Poultry 62 64 67 56 3.2 4.7 -16.4 

I Goat meat 177 186 192 206 5.1 3.2 7.3 
lamb Mutton 65 66 68 75 1.5 3.0 10.3 
Beef 199 212 223 232 6.5 5.2 4.0 
Pork 28 31 33 34 10.7 6.i 3.0 
Mi Uc 164 172 180 182 4.9 4.7 l.l 
Eggs 380 390 399 332 2.6 2.3 -16.8 

Fish 
Artisan coastal & 

I brackish catch 228 1.W.9 1372 143.1 -Je.2 -2.6 .J.3 
Inland lakcs&rivcrs 92 605 107 233.1 -34.2 76.9 117.9 
Fish Farm&Inshorc 22 38.8 37.2 15.7 76..J -.J.l -37.8 
Ind.Coastal/shrimps 25 
Shrimps 1.5 1.6 1.3 6.7 -18.S 
Distant Water 61.7 65.2 85.8 5.1 31.6 .. 
Forestry ('000 m3) 
Round wood 89843 92538 92562 95524 3.0 3.2 
Sawn wood 900 910 9"..6 939 1.1 1.8 l..J 
Wood Panels 110 113 ll8 118 2.7 4..J 
Papcr&papcrbouds 12 13 14 14 8.3 7.7 

(4) Differenl Sources: FOS. l.ap - FAO Production Yearbook· Central Bank ol Nigeria Annual Agricullur.-: Survey· MOA annual report 

and re1ums 
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OPPORTIJNl1Y SllJDIES 

It is clear that, gi\"Cn the preQJ'iOUS State of the sector and the positi\"C popubtion growth rate. much 
more needs to be done to achic\"C the objecti\-c or a steady self-sufficiency in food. Self-sufficiency 
for the various food commodities is not the only goal of Nigeria's agricultural policy which. at 
present, is also concerned with the attainment or the following objcct;ves: 

- increase the production or agricultural raw materials to meet the &ro\\ing needs or an expanding 
industrial sector. In pursuance of this objccti\-cs industries which use imported agr~cult!!ral raw 
materials ha\"C been directed by government to get thcmscl\"CS invol\-cd in promotion of the loc.11 
production or their agricultural raw materials; 

- increased production and processing or C.'tport crops with a view to increasing their fore:gn 
exchange capacity and further di\-crsifying the country's export base and sources or foreign 
exchange earnings; 

- modernization of agricultural production, processing. storage and distribution, through the infusion 
of impro .. -cd technology and management so that the sector can be more responsive to the demand 
resulting from de .. -elopments in other sectors of the Nigerian economy; 

- improvement in the quality of life of run! awcllcrs through the provi.~ion of social amenities like 
potable water and improved health and educational facilitics; 

- improvement in protection of agricultural land resources from drought, desert encroachment, soil 
erosion and flood. 

The above stated targets arc supposed to be pursued by the acti.,ities of already existing agricultural 
institutions such as the River Basins and Rural Dcvelovmcnt Authorities (RB & RDAs), the 
Agricultural Development Project ( . .\DPs), the Dircctor3tc of Food, Roads and Rural Infrastructure 
and lhc Special Agricultural Programmes for School. In this respect agricultural production \\ill 
probably get a boost when the second Multi-State Agricultural Development Project (MSADP), 
costing S 125 mn over four years, gets \lQdcr way. The four states that \\ill benefit from the prcject 
arc Gongola, Kwara, Niger and Baucbi(:>J. 
Although a central feature of the ADP pattern is the reliance on :he small-scale farmer as the 
centre-piece of an incremental fOOd production strategy, many difficulties have been cncountc..red. 
Presently, more emphasis is given to the improvement of the relations bccwecn State governments 
and ADP administ:-at!on, in order to avoid duplicatior. of efforts .In 1987 there was a moder:ite 
incrca-;c in the scope of the acti .. ities undertaken by the ADPS. If infrastructure investments 
remained in negative trend (due mainly to the acti.,ities of the Directorate of Food, Roads and Rural 
Infrastructure set up in 1986), sales of farm inputs, such as fertilizers and pesticides ,and sales of 
machinery equipment, such as tractors, showed a good performance (Tab:e 1.5). 

Table 1.5 - Agricultural Development Projects Operations (A0Ps><6> 

1985• 1986• 1987 .. % change be,.veen 

(a) (b) (c) (a)&(b) (bJ&(c) 

Infrastructure construct"d 
(a) Roads (km) 131-7 1602 914 21.6 -42.9 
(b) Earth dams, Boreholes 

Tube-wells and Wash-bores (No) 2222 949 1069 -57.3 11.6 
(c) Farm service centres (No) 274 55 52 -79.9 -5.5 

Farm inputs supplied 
(a) Fertilizer (tonnes) 301098 182486 286580 ·39.4 57.0 
(b) Seed (tonnes) 937 8071 1938 762.0 -76.0 
(c) Tractor:"> (No) 114 155 250 36.0 61.3 
(d) Other farm implements 5794 6459 452 11.5 -93.0 

• Revised .. Provisional 

(S) The ~ran-up or rhis ADP leaves only rhe four sraces in rhe wcsr ol rhe counrry (up, Ocun. Ondo and Oyo) wi1hou1 similar schemes. 
(6) Source: compiled from Cencral 9ank of Ni,cria rcrums cl Narional Apicurure Survey 
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Crop 
\Year 

Millet 

Guinea Corn 

Groundnut 

Beans 

OPPORTUNm· STUDIES 

Data released from the Federal Office of Sta~istics (FOS) point out that only -' crops out ,~.- 11 
(Conon. Maize, Melon. Cocoyam) recordeci in 1987 /88 a rositive growth rate :)f the ~idJ per 
hectare (Table 1.6), in comparison with the previous year. 

(Table 1.6) - Nigeria M:iior Crops Yield (kg/ha) (77 i78 - 87 /S,.q,)(7) 

7i/7S l8fi9 79/SlJ S0/81 81/lr- 82/8.; O/S' Sl/SS SS/86 S6f87 p~~4 (l) (:?) (I+.?) 

&35 1070 919 868 786 680 838 909 9&8 103.C 631 -38.97 

956 698 1041 1113 1112 1008 999 1081 1031 1119 8"'...S -25.99 

790 987 1006 837 ~ 797 909 874 767 821 682 -16.87 

265 241 514 362 524 .isg 402 397 457 565 411 -~7.2S 
·-

Yam llS.C.C 12272 10538 10664 10757 11024 9517 10278 12098 11997 111.C7 -7.08 

Cotton %0 1050 919 674 ~ 1412 1161 1179 667 988 1300 31.63 

~faize 1274 921 1155 1407 l.a91 119Z6 971 1139 117.a 1007 1173 16..a7 

Cassava 1-1646 9017 11074 9277 8197 11363 10870 11812 10-:89 12923 10197 -:!I.09 

Rice 1663 23.a8 ?083 IJ8.a 1957 2137 1868 3220 2198 3311 2213 -33.15 

Melon 866 803 1010 1132 815 9.u 1264 1037 1708 1:'.S4 1360 5.S9 

Cocoyam -'807 5351 3778 5102 392.a 5256 5750 62!0 5828 6903 7550 9.37 

(I) Revised. 
(:?) Pro.,isionaL 

1.2 MANUF AcruRING INDUSTRY 

1.2.1 Overall performance and maior co'."lstraints 

In spiie of the results of the latest half year report from Central Ba.nlc of Nigeria that show, during 
the 2nd quarter 1988 a marked improvement in the output index of the. manufacturing sector (Table 
1.7), (+7.1%) over its level in the corresponding '87 qrt. and (+6.1%) over the first '88 qr!., large 
ic.dustrial segments are still adversely affected by a number of difficulties: 

a) Rise in production costs. due to the Naira devaluation and 10 tariffs on imported raw materials. 

On the average, the cost of imported raw materials in th~ first half 1988 rose by about 61% over its 
level in the corresponding period of the previous year. There was also a remarkable rise of 42% in 
the average cost of local raw materials: this was essentially the result of the inflationary pressures in 
the economy as all sectors adjusted prices to reflect the exchange rate of the Naira. High costs of raw 
materials and s:>are parts had an immediate effect on insralled capacity utilization. 

l 
7
) source: fOS. Naui~nal in1egr.ued survey C'f Households, Rural, and agricul1ure sarr.ple Suf\ey 1?80/l?lll, l..1&°' l?RJ 
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(Table 1.7) - Quartcrlv inde:rnf industrial oroduction: 19S7-19l\8 (197! = 100) \S) 

-- ·- --...., . 
Industry :?nd q113rtcr ls1 qll3rtcr :?nd qu;artcr ~changes bc~.-ccn 

~987 (a) 1988 (b) 1988 (c) (a)&(c) lb)&t.:) 

Manufacturing 431.4 435.5 4622 7.1 6.1 
Mining 68.9 74.8 76.0 10.3 J.6 
Electricity 514.0 522.9 554.6 9.8 rn 
Total ofstttors 1955 200.0 211.'.! b.O 5.6 

Capacity Utiliz. ( d) 40.5 40.8 41.7 
. 

(a) = Revised ( t>} ~ Provisional ( c) = Estimates ( d) = Percent 

According t:> the Central Bank of Nigeria (CBN) of :!00 manufacturing firms in rhe L:!gc~ Area, 
capacity utilizatic.n rose, in the first quater 1988, only to an average of about 19%, while 
eciployment declined by 1.7% over the level recorded in the fU'st quarter 1987 (Table 1.8). 

Table 1.S - 1988 First quarter surn:v of manufacturing sub-sector <9> 

Items 1st qrt 4th qrt 
1987 1987 

(a) (b) 

1.lnstalled capacity utiliz. rates (%) 35.1 38.7 
2.Value of production(•) 315.5 374.9 
3.Total value of raw mat. used (•) 278.3 322.3 

Value of imported raw mat. u.ed('") 1821 167.~ 

Value of loc. sourced raw mat.(•) 96.2 15·U 
4.Salcs (•) 458.2 684.3 
5.Inventories of raw materials (•) 458.9 502.7 
6.lnventories of finished goods(•) 284 183.8 
7.Total investment expenditure(•) 145.3 103.3 

Machinery & equipmrnt (•) 108.7 45.9 
Spare parts (•) 14.9 32.9 
Repcirs & maintenance(•) 21.7 24.5 

8.Sourccs of fund invested (•) 145.3 103.3 
Compacy's own funds (•) 60.1 ~5.2 
Local banks ( •) 85.2 18.1 

9.Total number of employment(•) 2'11J76 21496 
.. 

(•) value m million Naira 

-

1st qrt %ch:!"g e 
1988 between 

-
(c) I (a)&(c) l i:.> )&(c) 

38.8 I 3.7 
397.1 25.9 
338.1 21.5 
205.6 12.9 
132.5 37.7 
654.6 42.9 
461.1 0.5 
209.9 -26.1 
113.7 -21.7 

64 -H.1 
33.7 1262 

16 -26.3 
113.7 -21.7 
95.5 58.9 
18.2 -78.6 

21706 -1.7 

I 

·-

-

(l 1 
5.9 
... ') 

. .. 2.5 
14-2 

' 3 
-83 
:-i2 
10.1 
394 

-3 J.! 1 
10.l 
12.l 
0.6 
1.0 

As expected, capacity utilization was higher in the subgroups less dependent on impo1: , r;?,hcsr, ar 
813 per cent capacity utilization wa.c; tyres and tubes industry. Capaciry utilizalion wa-; abme 40 per 
cent l.n the sub-group5; textiles (69.1%), soap and perfumes (58.0%), cement and cemen• products 
(55.0%), miscellaneous food preparation (55.0%), sugar confectionery (52.5%), bee1 and wmt 
(51.1%), other chemical and pt.troleurn products (46.8%), paper products (4:i.8%). Other sut, 
groups such as radio{fV and communications equipment, drugs and medicine, mear and d;Ury, 
operated becween 25-39 per ~nt of their installed capacities. 

tS) Oiifcren1 soun:cs: fOS, CBN surveys, :--01'-'PC, !\:EPA 

(?) soun:e: CON· Economic and financial Review, l?AA Figures refer 10 survey of ~00 manufac1urin11: firms in 1he Lagos 1\rca. 54.0 per crr1r 

of which responded 10 survey ques1ionnaircs 
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Capacity utilization rate was particularly low in the sub-groups: paints is (21.2% ), auto assembly 
(9.0%), and glass products (4.0%). During the first quarter of 1988, the value of locally sourced raw 
materials used :0 prod~ction was lower by 14.2 per cent compared with the last qu:u<cr of 1987. The 
decline was main!y attributable to cement and cement products and to plastic products. The total 
value of raw materials utilized by a selected sample of firms increased by 21.5 and 4.9 per cent O\"Cr 
the raw materials utilized in the first and fourth quarters of 1987 respectively. Imported raw 
materials accounted for 60 per cent of the value of total raw materials used, thus sho\lling the 
continued strong dependency of the manufacturing sector on imported inputs. 

The results are confirmed by the index of manufacturing production (Table 1.9). 

(Table 1.9) - Manufacturing production Index <Base 1972 = 100) (IO) 

ISugarl Soft I Beer ICigarlCottonlSynth IFoot IPaintslRefinelCementl Roof I Vehic I soa~ !~adio II ro~~l I 
Year IConfe!dr;nks I & lettesltextiljFabric lwear I IPf'troll lsheetsl Assy I t I ' II 

I ltional IStoi.Jt I I I I I I Prod I I I ldeterg! TV 11 I 
1-----------1-----1-------1------1-----1-·····l······-1·····1------1------1------1------1-----··!·-----j-·---·:1----·-·1 
1 1982 178.5 11006.0 1509.3 : o.o 1285.5 11175.a 132.o 1474.3 1353.4 1212.8 1243.3 15463.3 1412.8 1467.o 11 432.7 I 
I 1983 158.3 I 873.o 1306.1 I o.o j144.s p262.o 1:3.8 121i.1 1255.7 I 96.6 po6.8 12068.3 1:!83.8 !558.6 11 319.a i 
I 1984 147_, I 921.6 1419.4 I o.o 1103.9 I 639.4 1su 1243.1 1:?51.7 I 60.9 1m.2 I 689.3 1111.0 ;334.1 11 21!a.8: 
I 1985 142.5 I 785.4 1489.3 I o.o 1110.0 I 3io.2 1~1.s 1177.2 1358.8 !303.8 1235.1 11344.1 1118.3 1367.9 11 336.6; 
I 1986* 130.5 I 559.4 1617.4 I o.o I 44.o I 666.8 132.7 p40.1 1301.0 1328.5 1525.9 I 629.o jl81.4 jt8u 11 m.5 i 
I 1987.. 12s.3 I 510.0 1639.o I o.o jt45.4 I 668.o 134.:. 1151.4 1306.3 1332.5 :431.3 I 6"0.8 1185.2 i 84.1 11 3:.0.2 I 
i I I I I I I I I I I I I I I II 
i ··--···-··-1-----1----··· 1------1·---· 1 ··--· 1·-···--1-----1------1·-···· !·-----1------1·· ··-·· i···---1---··· 11···-···! 

I 1985 I I I I I I I I ! I I ! I I 11 
P$t cuarterl53.0 i 845.~ j517.5 I G.a 1111.1 I 357.2 155.6 j179.6 j34f..S 1306.7 j376.7 j1803.: !202.3 1~co.1 II 3:.9.2; 
j2l"d cuarterj4:.3 ! 773.2 j684.7 I 0.0 j116.1 I 315.3 j4:..2 1216.9 j2ee.o 1296.2 IJ3Q.!, j1511.2 1232.3 j381.9 !I 35\1.J ! 
l3rd ('.Uarter!40.e j 717.1 1413.S I o.o 1109.J I 374.6 1:.0.3 1149.6 j389.0 1235.:. 1168.7 11120.7 11so.:. l45a.2 I 329.S 
l4tn ~arterl33.3 I eo6.2 1341.5 I o.o 1127.9 I 313.7 127.4 1163.2 1415 o 13~7.o 1265.o I 941.6 1121.0 1231.s I 3C8.5 i 
I I I I I I I I I I I I I I I I I 
l···········l····-1·--···-l----·-l·····l·····-l·····--l··--·l··----l······l·--··-l··----1--···-·l······I·--··- l····-··I 

I 19811 I I I I I I I I I I I I I I I l 
jlst quarter!J4.1 I 755 9 1868.2 I o.o I 74.9 I 311.5 133.2 j142.9 1319.2 1315.a 1342.1 I 836.5 j171.8 1182.2 I 387.t. 1 
l2l"d quarte~l32.2 I 648.2 16:4.3 I 0.0 I 55.1 I 390.7 128.8 1131.4 1294.0 1317.3 1453.3 I 888.9 1102.7 1194.1 I 308.0 ! 
j3rd cuarterl31.1 I 522.5 1494.S I 0.0 I 17.9 11044.S 134.5 1144.4 1307.8 1348.4 j339.9 I 553.2 1220.0 1182.6 I 302.1. I 
l4tn quarterl27.4 I 310.8 1'82.6 I o.o I 28.2 I 920.5 134.1 1141.1 1279.7 1332.5 1968.4 I 237.5 1230.9 1118.1 I 290.0 I 
I I I I I I I I I I I I I I I I 
j···········1·····1·······1··----1-----1···-··1·······1···-·l····--l······l······l··---·1······-1·--···1·--··· 1·······1 

I 1987 I I I I I I I I I I I I I I I I 
l1st quarter'28.s I 690.1 1878.6 I o.o 1128.9 I 358.8 l4o.o j163.4 1232.6 1319.4 12r,.8 I 812.2 1175.4 1112.5 I 359.o I 
l2nd quarw1<:9.9 I 591.8 1631.8 I o.o 1151.8 I 450.1 128.6 j143.5 12aa.7 1321.2 1372.2 I 863.2 1104.9 I 10.9 I 322.'.J I 
j3rd quarterl23.S ! 477.1 j499.7 I o.o 1146.1 11203.2 134.3 j150.S 1329.7 1352.3 1279.a I 537.2 1224.6 I 69.0 II 33,.2 I 
j4th quarterJ25.5 I 283.7 j487.7 I 0.0 115~.9 11060.0 j33.9 1147.9 j376.3 1336.5 1795.1 I 230.7 j235.7 I 84.1 II l45.7 i 

I W,I Di rte rent sources : FOS s1a1is1ics and CDN survey 
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Obviously, branches with iarge domestic value added have performed relatively better than assembly 
type or activities highly import-dependents such as vehicle assembly and electriC31 machinery. Bc;:r, 
cement and soap and detergents (Table 1.9) were the only industrial products that recorded a 
positive growth tl""'"'ti during the 198+1987 period. 

Table 1.10 - Percentage share or imports in industria! inputs. mid-1987 {1 l) 

Sub-sector of manufacturing percent or imports 
in industrial inputs 

Food, beverages, tobacco 3-'.8 
Wood and wood products 22-4 
Non-metallic minerals 23.5 
Textile and wearing apparel 47.6 
Chemicals and pharmaceuticals 55.8 
Industrial plastic and rubber 79.4 
Basic & fabricated metal products 50.3 
Vehicles 781 
Electrical maclllnery 80.7 
Paper products ro.1 

b) _!&ntinued liquidity constraints. as a result of the relativclv high rates or interest. 

This has inevitably made borrowing from the bank by manufacturers, too costly and unattractive, 
particularly in view or the decline in the rate or return of manufactl!riog investment, estimated by the 
Manufacturers Association of Nigeria tu be on the average less than 10%. 

c) Weak domestic demand 

This problem derives from a number or factors a'llong which arc: 

- liquidity :.queeze; 

- high cost-price effects of Foreign Exchange Market; 

- consucier resistance, especially because of the general reduction of tariffs on imported finished 
goods that made the imported substitute cheaper and more readily available. 

d) Smugglini 

Large scale smuggling of banned goods constituted a major problem for a number of manufacturing 
sub-sectors during 1987-1988. Of particular significance is the smuggling of wheat and wheat flour, 
vegetable oils and rice, triggered by 1987 go1emment imports ban of wheat in order to encourage 
the milling and the use of local cereals. Various flour mills in the country went ahead and made 
substantial investment to convert their plants for maize milling. The large sca!e smuggling of wheat 
flour has not only vitiated government's policy on local sourcing of raw materials, it has also put the 
enormous investment by flour milleis in jeopardy. Fu1thermore, investments in local wheat growing 
became completely unattractive with a loss of about (i(),000 jobs in thr. flour milling and bakery 
industry. The same situation applies to a number of other local industries. 

(I I) soun:e : Manufaccurers Associa1ion of Nigeria, Sample suivey of Manu(accurins sector, June 1987 
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OPPORTUNllY STIJDIES 

e) Inadequate infra.c;tructural facilities 

The inefficient supFIY or infrastructural facilities such as w:iter, power, communications and 
transportation. effectively handicapped manufacturing industries through disruption or operations as 
well as additional expenditure to provide their own services_ Unrelieved financi:il constraints were a 
major critical limitation on construction activities and thus, improvements in the services. 

The above mentioned bottlenecks have inevitably affected labour productivity: data released from 
World Bank indicate a sharp fall of the real aggrega!cd manufacturing output per employee during 
the period 1982-1985 (Grap!- U). 

(Graph 1.1) - Output per crnplovec CBase 1980 = 100) 
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A further breakdown of manufacturing. based on data supplied by UNlDO. shows the per :ormanc..: 
across the sub-sectors du.-i11g the period 1975-85 (Table 1..11). Only 13 of the 25 branches sun.-cycd 
re.corded an average positive labour productivity growth: in particular wood products ( + 10.2~). 
industrial chemicals ( + 16%) and rubber ( + l.f.5%). 

Table l.11 - Indicators er industrial growth. by branch or rr.anufacturing(l?) 

Description (ISIC) Growth of Growth of Growth of 
added valu.: employment added value 
at '80 prices per employee 

1975-1985 1975-1985 1975-1985 

Food products (311) 3.19 -0.28 (b) 3.63 (b) 
Beverages (313) 12.59 13.27 (b) 3.05 (b) 
Tobacco (314) -258 (c) 18.79 (b) -18.3.i (b) 
T cxtiles (321) 3.05 -021 (b) 6.18 (b) 
Wearing apparel, except footwear (332) 10.20 (d) 11.70 (b) -4.93 (d) 
Leather products (323) 11.01 (d) 15.40 (b) 0.66 (d) 
Footwear, except rubber or plastic (324) -1.83 6.70 (b) -7.Cl6 (b) 
Wood products, except furniture (331) 

I 
11.63 (c) 1.5.i (b) 10.19 (b) 

Furniture, except metal (332) 10.20 (d) 9.26 (b) -9.05 (d) 
Paper and products (341) 6.70 (e) 3 . .f9 (b) -1.22 (e) 
Printing and publishing (3"2) 10.20 (d) 950 (b) 3.71 (d) 
Industrial chemicals (351) 19.91 (c) 537(b) 15.9'J (b) 
Other chemicals (352) -1.38 4.29 (b) -0.59 (b) 
Petroleum refineries (353) -3Z7 (a) 
Misc.petroleum acd coal products (35.f) 1A8 (f) 8.31 (b) -6AO (d) 
Rubber products (362) 2.28 -8.27 (b) l.f.-t5 (b) 
Plastic products (356) 10.20 (d) 12.19 (b) -~1.88 (d) 
Pcttery, china, earthenware (361) 10.20 (d) -20.76 (b) 13.09 (d) 
Glass and products (362) 10.20 (d) 126 (b) 1.25 (d) 
Other non-metallic mineral prod. (369) 11.24 5.10 (b) 8.03 (b) 
Iron and steel (371) 49.10 (b) 
Non-ferrous metals (372) -8.29 (c) 15.39 (b) -20.60 (b) 
Fabricated metal products (381) 4.68 (f) 4.32 (b) -5.66 (t) 
Machinery, except electrical (382) -1.72 21.97 (b) -1.;.24 (b) 
Electric machinery (383) 1.8.i 15.75 (b) 0.12 (b) 
Transport equipment (384) 3.16 16.13 (b) -3.95 (b) 
Prof~ional & scientific equipm. (385) -37.49 (b) 
Other manuf a1.1ured products (390) 10.20 (d) -2.44 (b) 3.43 (d) --
notes: (a) 1981-1983 (b) 1975-1983 (c) 1975-1984 (d) 1975-1980 (e) 197:':-1982 <O 1975-1981 

Average value added groVlth rates varied greatly among the branches: industrial chemicals, 
beverages acd wood products enjoyed the 6.ighcst rates. Negative ::-ates were recorded by non ferrous 
metals (-8.3%), tobacco (-2.6%), f<'Otwear (-1%) ir.Dd oth:r chemical.s (-1.4%). 
The highest growth rates of em1=loym~nt referred to iron ;uid steel ( +49.1%) and mechanical 
machinery ( + 22% ), wiiile pottery and rubber declined respectively by 20.8% and 8.3%. 
A further overview of :he manufacturing sector perform3ace is also given in (Table 1.12 A 8 & C), 
where quantities of domestic production of selected items, covering the period 1983-1987, arc 
re: ported. 

( lz) source: UNIOO: Industrial Dcvclopmenl Review Series: llo1(iERIA (Dec. !?118) 
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(Table 1.1? A) - Oomcsric Production or sc:ected consumer goods ( voltame/gu:antirv)(lJ) 

<Jesn:rt;on ~rs Avenge ~vam1inn 

1983 19'" l~ 19116 19117 SJ.SS ~ IS-37 (b)&::(c) (i~(c) I ~.J) (b) (c) 

Food& 
c!riaks 
Hour(•) 81296.S 526'12 ~10 3516.58 787SO 7266::9 57.?MO •2J6J9 -26..'.1 -tl.7 

Sug:u(9) 33767 :?!i"i~ 2S9j.I 11!610 3S29S ?l!TT 2+l>4 26620 . 8.9 -9.& 

Biscuiu(•) 31079 2ml.S J18U 12357 21fL.~ 29684 231-13 :Z.S.301 122 -lU 

Beer(••> 7515676 79S-&740 73976S3 101601.&0 t69Sl24 7622690 ~l~ llOIM27• ~.9 6.t 

SoCrdr.( .. ) 5"94620 !19973J 4942940 JJSOJS? 6.;29136 ~12431 4697675 4174141 u -9.9 I Akolaols( .. ) OlSO 32463 13545 lSSl9 18293 'l9T1!J 29516 lSi'92 -23.0 ~9 

DaiJJ(•••) - - - - 49Sl01 - - - - -

Electri<al 
Equipment (No) 
rd'ripralOrs l~ 141908 93147 7lf,88 S910'! 140651 104581 76'T/9 -26.4 ~.3 

record players 

I 
Sl367 11061 U86S 18176 SS&3 25098 140:3-& 12:D -t:..O -SU 

loudspeakers 232621 60914 6'l6SS 487118 36386 119397 58119 4~)43 -14.1 -58.2 

radioass. l20l51 lS48M l~ 171..."73 111582 217532 167839 14J.m -1".il -34.1 

ain:oad. 42664 29140 31CM8 268QS 13'35 ~287 29000 23763 -llU -30.7 

IVSCIS ?71957 8SlllS 111n 84Jn 341~ 1437-15 81216 63"...30 ·2?.l -56.0 

ables( 1.000) - - - - 2li41 - - - - - I 
Textiles 
(1000 m2) 

c:onoa lXt 337659 2.J978.S 267824 101Si'8 3"...3184 ?81756 203062 ~ 13.i -llU 

synlh. fabr ci0'1Ji6 ::.6776 11040 Jl40] 191812 34694 257-$0 80752 213.7 13"-8 

knilled fabr(") DJS 3111 !729 6SS2 ~ 3016 4131 60?8 4S.9 99.9 

pnunents(doun) - - - - 1261-16 - - - - -. 
So<cs: (•) =Tons ( .. ) =- Hectolilfcs (•••) = !Ju~ 

(Table 1.1? 8) - Domestic Produ~ion of selected capital eOO<fs ( "olumc/guantirv)(il) 

desc:ripcion 

Vehicle 
Assembly( units) 
MocorcydQ 
Passencer Cars 
Pidl:upc 
Other comm. Vehicles 

Tr8dcrs, tippers 

Buucs.t:Lonies 

(IJJ soun:c: FOS, Lap 
(ll) soun:c: FOS. Lap 

1983 19'" 

117432 367'..S 

6!521 n.a. 

11.296 6531 

10.121 n.a. 

- -
-

]Cars 

l~ 19116 1987 

21991 IS'.i7-I 104()() 

Sl94S 17954 8606 

10421 61.sG 3747 

3447 !702 2B6S 

- . -
- - -

Aver:a&c ~vam1ion 

SJ..8S 84-.& ~ (b).t:(c) (a~.-:(-:) 

(a) (b) (c) 

58716 1MR7 15922 -lS.S . -n.!l 
- - 26168 . -

9416 TIO! 6m -11.1 -28.l 

- - 2671 . -
- - - . . 
- - - . -

~ 
Growth I 

r:are 

8"71 

-77.il 

89.7 

131.9 

-3.U I 

88.9 I 
17.7 

-?4.9 
.@.3 

-?S.• 
-Sl.-1 

~9.? I 
-59~ I 

218-2 

-17-1.2 

;&.-$ 

-

-
Growth 

f'!1~C 

86-87 

-32.-1 

-Sl.1 

-3'1.l 

68.3 
. 
-

MACRO-ECONOMICS page 14 



OPP(lRTUNllY STIJDIES 

(fable 1.12 0 -_Domcsric Producrion or sclecred inrenncdi:irc goods 1o-olumc/gu:inrirv)(Cl 

dc-:riptioa )"U?$ Avcr3gc ~ Vllrlall()ft Growth 

!Ure 
-- -

1S83 198-' l'JSS 1986 1987 $.1.-86 ~'l7 ll6-81 ~I (b).t(c) (a).t(c) 

(b) {c) 

~~•ildlac 
Materials 
hiacs("OOO I) 2S3611 ~ 21906 17318 19Sl8 2S787 231GI 19561 I -152 -2-U r• -_, 
r~menr('OOO m3> ms 2182 3372 362.& DS 2770 30S9 3YiO 9.S 21.3 -lU .. 
'!"dcs(OOO m-) 1718 lSIJ 1307 11)11 16'9 1636 1410 1332 . -S.S -1!1.6 SSA 

R.oormg(T) ~ll.&8 90512 28n:7 420692 UAb29 i0232 I 179747 19lll9 6.3 172.1 ;;iu 

Slcd4Ltods(I) - - - - n=sw 

m~I 
- - - - -

W~pr.(I) - - - - :.s72A - - - - -
t.iPVCpipcs.tftt(T) Ji9 .&>IS 2S23 3lS9 5880 3409 3921 15.0 623 75.1 

1--

I 
I 
i 

Petroleum 3' 
Chern Prod. 
Soap.t[)cte'l(T) 2l9'268 - 157667 77702 213712 - - 14969.& - - -
:Matcb'!S(Wl box) 866J.l.I 4346?6 234263 S37617 486329 Sl17M 40219'2 .&l'lolOJ "J -18.~ -?.5 
Lut..riaalS (T) 96177 lli6ll 17619! 129281 161610 1.29996 141031 155594 . 10 . .& 19.8 :!S.O 
Baneries (:'lo) - - - - 636'9 - - - - - -
Paper 
conversion 

I Boots {Gross) S880S 31'.'62 56386 "6262" 6S17SS 481\51 183.&S7 3922SS 113.8 i03.Q 41.'.? 
Pacbgcs(OCnlandle) i:.61 SlSO 4933 T.D 10751 382S sn.a 7631 3"'-2 99.5 I .&9.'.? 
Corr.cartons(!) 

Paper Bap(T) 

Tissue (T) 

.&SU J9Q.l4 i82'37 82S55 19150 5"742 660!2 59981 -10.0 96 -76.3 

:?J62 5S6S i.&89 2-l326 1410 sm 1!"60 11075 -11.1 I IOI>.:! -9".:!. 

1727 5061 7152 iO'll 6908 -1647 643S iOSO 9.61 Sl.i -2.;i 

Among consum:rs goods, textiles recorded the highest growth rates in 1987. FooJs and d.rinh 
showed some fluctuations in uc period under su."VCy; nevertheless sugar confectionery, biscuits .L'ld 
sort dr·.nlcs experienced a satisfactory performance in 1987 in comparison with the previo~ year. All 
electrical items, as expcc:ed, rcll sharply, due to the negative impact or bans OD imporfed raw 
materials and se'lerc foreign ~xchange shortages. Similar negative trend was shown by .:apital gooJs, 
tht -:an be duly regarded as the products most hit by the crisis situation. 

As for intermediate products, petrochemicals enjoyed the best performance, wL=te buildin~ 
material's uneven trend highlighted the lack of an integrated productiv.;; structure or the corutruction 
industry that continued to be !:l"Vcrt.ly constrained in 1987. 

( IJ) SC'urcc: FOS, up 
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OPPORTIJNllY STIJDJES 

Distribution of manufacturing "tablishm~nts in Nigui:a: a l:>e1tion analysis 

Nigerian :Odustrial landsu~ is ch3C3cteri7..cd by the existence or rather narrow r3.11gC or industries. 
t1su:illy or consumer and durable consmner goods types. and by their concentration in few ll"\C:ltions. 

This paragraph assesses the relative position or these SU~arcas in the industrial de\-clopment 
process. 

This assessment derives from standard industrial localion analysis techniques with the use of location 
and specializatilVI indU:a. 

The location Urda m~urcs the relation between the proportional share of a state in one industrial 
activity and its propcrtional share in a base of activities. 

It is defmed by this formula: 

Lij = [Xij/X.j] I [Xi. !XJ 
where 

Xij = is the level of aci\il_ »y indusuy type j and state i 

X - = Sum or X--'s for - from (1 to m ] 
·J IJ I 

Xi. =Sum ofXij's for j from. ll ton) 

X =Sum ofX--'s for 
1
- from P tom) and for

1
- from (1 ton) 

.• lj 

The minimum value l'f the location index is zero while there is no upper Emit to the maximum value. 
A location index of LO stands for a state with a •fair• share within an industry group. 

The Specialization Index (S.I.) measures the degree of concentration of an industrial acfr.icy referred 
to other activities within a certain state, and r.omparcs it with the concentration of the same activity 
within the whole nation. It is dcfmed as: 

where 

q(x) = is the level of activity by a certain industry ever total industrial activity in the state considered 

q(a) = is the Level of activity of the same industry over total industrial activity in the whole nation. 

Unlike the location inda, the specialization inda defmcs a specific variation range (between -1 and 
+ 1) and satisfies the following condition.<;: 

if q(x) = q(a) then SJ. = 0 

if q(x) < q(a) then SJ. < 0 

if q(x) > q(a) then SJ. > 0 

The data base provided by the Federal Ministry of Industries is e;(Jlressed in number of 
establi;;hmcnis. The structure of Nigerian induslry is shown in lhe next Table 1.13 . Ourlining policy 
trends based only on one variable, namely lhe number of the cslablishmenlS, was lhe only step 
possible at prcsenr. 
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Table 1.13 - Di~rrihurion r.f Manufactu;ing industries ;n Nigcri3 (n. of esrablishmcnrsl. 1~s< 1"i 

\o'OC.O&~ PRCOUCTS 9 
wood&c:ork products 4 

,;~;;~~~;~;~~~~- : 
'~~~~~~~~~~~ 
lcHEHlCALS,PETROLEUM, 3 
auaae~ ' ?L\srrc 
fertiliters&oestirid 
paints,vernishes&laq 
drug"-dicines 
soap&c:OS11etics 3 
tiles & tubeS 
other nbbe~.?t"odl.lct 

NOii METAL M 1 llERAL 
PllOOUC:TS 
C-'\t 

0 

BASIC NETAL lllO.STRT 0 
iron&steel 

ELEC,METAL' COMMUNIC 

56 
10 
:.6 

4 

12 

4 
1 
1 
5 
1 

7 

1 

3 

3 

0 

a 

2 0 
z 

52 17 10 
9 

:.1 17 10 

5 
5 

26 

4 

1 
3 

t7 

2 

2 

0 

a 

0 

1 

0 

2 o o o a 
2 

1 
6 

10 
1 
1 

0 0 

a 

15 

15 

3 
3 

3 
2 
2 

12 
2 
4 

2 13 

0 

0 

67 3 6 
1 

-~-1-~-1-~-
:.6 0 10 
:.o 10 

98 a 7 

4 
16 :. 
23 
47 2 

7 1 
1 

2 

6 

0 

ssa 
~:; I 
27 

319 
e1 

6 21 16 
1 

6 427 
!5 : 

6 120 
61 

1 
16 I 6U ~ 392 : 

---1-----·· I 
2 a I ~2 ! 2 

2 

J 13 5 

1 
3 :. 
6 
3 

2 ---'----~~-i 
10 a I 22; : 

' -3 
1 
1 

!Q 
23 
~2 

~ 

'~ 
!S 

0 0 3 0 ~ 0 0 0 2 

2 

a 

21 

21 

2't 
29 

3 2 

2 17 0 0 0 
2 17 

,.. ••I•• .. • .. •• 

EQUIPIMACHINERT 3T 13 3 43 0 13 11 4 42 14 53 0 14 224 0 16 26 10 79 2 605 
Cutlery 2 3 19 3 2 I 1 13 3 34 1 2 84 
111etal furniture 7 2 4 1 2 2 6 1 19 3 29 1 5 5 9 97 
iaetal struct. prodct 28 6 15 6 5 1 34 7 17 6 74 5 11 3 58 278 
a~ricult. ~ip 2 1 2 1 6 
spec:.i~tY mc11• 2 2 5 
induStry ..ch&equip 6 2 9 
•iscell ~Jip& lllKh 36 4 1 3 ~6 
shipbuilding£repai r 2 2 7 4 16 
tr1nSport equip•• 2 2 3 2 12 2 2 2! 
111:1torcycle ~f. 1 2 7 1 2 t:. 
scientific instr1111. 2 1 3 I 
watches ' clocks 1 13 2 2 1 19 
·····-·····---·------····-····························································································j 
STATE TOTAL 162119711' 1221 1'1 1371621321276146122017151 169816178134190 1491219122 I 246l I 

..................................................................................................................................... 
•mills, graters & machine tools 
•• cars , trucks comnercial vehicules & auto parts ' c~ents 

"f11Y;"un:e: Federal Minisrry of lndusrriu 
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OPPORruNl1Y S fUDIES 

In 1988 the number or industri;J establishments in N:geria reached 2""44 . Lagos State ai::.:oun~~u for 
1\85 out or Z+t.i r_ .~uivalent to 28%. Other four stat;:s Imo, Kano, Bendel and Rivers h3d more t!t:m 
200 establishments .~ach with a cumw;ativc pcrccntil&C or 38.2% O\"Cf the tot31. 

On the lower end or the sc.ale stand Bauchi, Katsina and Niger States ~ith rcspecti,,-cly H,7 and 6 
establishments, couflltlling the non C\"Cn dislnoution or manufacturing activities. 

In addition to absolute valu~ Table 1-14 summarizes absolu<e location index by state, calculated 
using state populations as general base. Only 7 states (Anambrd, Bendel. Cross River, Imo, Lagos, 
Ogun and Rivers) out of 21 had a d~ee of industriali23tio" higher than the nation's, while Katsina, 
Niger, Bauchi and Sokoto recorded very low values. 

STATE Location 
index 

A1twa Thom 056 
.Anambra 1.26 
Bauchi 0.13 
Bendel 205 
Bcnue 039 
Bomo 0.28 
Cross River 151 
Gongola 0.28 
Imo 1.73 
Kaduna 0.6-4 
.l(aoo 0.88 
Katsina 0.07 
Kwara 0.69 
Lagos 7.63 
Niger 0.13 
Ogun 1.13 
Ondo 0.29 
Oyo 039 
Plateau 056 
Pivcrs 2.91 
Sokoto 0.11 

(15) source: demed from rable 1.14 
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OPPORTh!'!ilY STIJDIES 

Rcl3ti\-c lc\-cls or industrialiution arc ~ expressed by comparing each state's location quotient 
:::tu the Lagos Stale index. which is assamcd equal lo 100. 

Table US - Ll."•-cl~ of ir.d1.1stri:iii7.arion in NigcriaC16l 

-
STATE Indust~tion 

(C\"CI 

Akwalbom 7.32 
Anambra 16.38 
Bauchi 1.72 
Bendel 26.73 
Bcnuc 5.05 
Bomo 3.69 
Cross River 19.63 
Gongob 3.67 
Imo 22.47 

Kaduna 8.32 
Kauo 11..U 
Katsina 0.86 
Kwara 8.94 
Lagos 100.00 
Niger 1.66 
Ogun 14.65 
Ondo 3.72 
Oyo 5.11 
Plateau 7.1}3 

Rivers 3791 
Sokoto i 

1A5 

( 16> source: derived rrom labW. 1.14 
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State 

Akwalbom 
Anambra 
Bauch: 
Bendel 
Bcnue 
Borno 
Cross River 
Gongoh 
Imo 
Kaduila 
Kano 
Katsina 
Kwara 
Lagos 
Niger 
Ogun 
Ondo 
Oyo 
Plateau 
Rivrrs 
Sokoto 

OPPORTUNITY STUDIES 

The le,,.cl of spcci3liution of the st3tcs is the second indeit to be: l3kcn into coosidcr3tion jointly with 
the 10C3tion index. The spccialiution indc.'< in Table 1.16 .. hows a low lc\"cl of spcci;tliz3tion, with th~ 
exception of some high values rel3ting to States h3ving \"Cry few cstabiishments (Sokoto, 83uch!. 
Niger). 

Table 1.16 - Socci3li7arion Coefficient of Nigerian Manufaduring industries (17) 

I 

Food a: Textiles Wood paper I Chemic.. :'.'lon-metll EAsic ;\(ct.prod. 

bcver. pmm.. rumitvrc print I petro1 mineral metal mxh1ncs 

lather rubber frodiacts indUSlrics &clcc 

plastic (cement) equip. 

-0.06 -0.89 "'1.li 0.00 -0..34 0.00 0.00 0.65 
0.09 0.14 0.39 -0.25 -0.22 0.62 -0.08 -0.63 
0.47 -058 0.13 0.00 0.00 0.80 0.00 

I 
-0.07 

-C.13 0.04 0.19 -0.20 0.13 0.03 -0.13 -0.14 
OAS -0.35 0.54 0.00 0.00 0.49 0.00 0.00 
028 -0.67 O.IT 0.00 0.00 0.00 0.00 026 
0.37 -0.46 0.06 -0.02 0.11 0.31 0.00 -0.19 
0.18 0.00 0.75 0.00 0.00 0.00 0.00 -038 
0.04 0.48 -0.38 -0.52 -0.16 0.00 0.00 -0.27 
0.28 -051 0.07 0.13 -0.64 0.00 0.30 0.16 
0.18 0.13 -0.49 -0.43 0.11 -0.31 -0.45 0.00 
0.19 0.16 0.31 0.00 0.00 0.00 0.87 0"1() 
0.25 -055 024 -Oii -0.67 0.00 055 0.09 

-025 -0.03 -0.32 0.35 024 -0.33 0.36 0.17 
057 0.00 0.65 0.00 0.00 0.00 u.oo 0.00 
0.17 -0.04 -0.42 0.63 0.00 0.51 0.00 -0.17 
0.71 -025 0.01 -0.07 0.00 0.00 0.00 -0~ 
0.00 -0.44 0.19 -0.20 025 0.00 -0.03 0.08 
0.09 -053 039 -0.25 0.05 0.00 0.27 -0.10 

-0.46 -0.05 0.29 -0.58 -036 -0.31 -0.45 O.:!S 
0.16 0.13 0.1.8 0.00 0.00 0.84 0.00 -0.52 

If we coosidcr an index of 0.35 or more to indicate some degree specialization, a number of trends 
emerge from table 1.16: 

- wooden furniture {Anambra State and Gongola Stare) 

- Cement Industry \Anambra State, 7 Industries out of 21 nation wise) 

- Textiles (Imo State) 

- Paper products (Lagos State) 

- Iroi; & Steel Industries (Lagos State) 

- Structural metal products (AJcwa, lbom State) 

- Food Products, mainly animal feeds (Ondo State) 

- Paper products (Ogun State). 

C I7} source: derived from rablc 1.14 
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OPPORTUNllY STIJDIES 

2. CONSUMPTION AND INVESTME:'IT 

---------1 

I 
The evolution or Nigeria's industrial structure has been hc3.\ily influenced by t3.riffs. ql!:mtitali\"C 
restrictions and exch3.nge-r:ue m3.nagement. Up to 1986 Nigeri3. h3.d an exchange r3.te which tended 
to depress the level of m3.nufact.ired exports. 

During the 1960's. many manufacturing enterprises. p:u1icui.irly foreign ones. gr~w up behind hi;h 
protectionist barriers. Nigerian manufacturing enterprises remained domestically oriented. mainly 
concentrated in the large urban centres of 1.3.gos. Kano and Kaduna. 

Consumer goods industries dominate the manufacturing sector with a share of more tha11 50% of the 
value added. Printe consumption share in total GDP C."QCnditure fell from 70.2 ?{, in 1981 to 52.5C:O 
in 1987 (see tables 2.1 and 2.2). 

Table 2.1-C198i-1987l Gross Domestic Prod•1ct fapcnditure Cpcr cent) at constant (1984) prices (lS) 

I 

Category 1981 1982 1983 I 198-1 1985 1986 1987 
- >-- I • 

Export goods & NFS• 12.68 12.76 12.06 13.39 13.66 11.38 37.95 
Import goods & NFS 19.13 14.10 9.5'} 7.13 7.11 4.86 2.99 
Gross domestic in~stm. 17.29 12.81 9ET 4.42 5.43 6.05 3.77 

-Faxed capital formation 18.11 1-t53 10.94 6.05 5.90 5.49 4.17 
-Changes in stock -0.82 -1.72 -1.07 -1.63 -0.47 0.56 -0.40 

Consumption 89.16 88.53 87.66 89.31 88.02 87 . ..iJ 6127 
-Publk. consumption 9.99 9.67 10.40 9.71 9""? ->- 9.03 8.76 
-Private consumption 79.17 78.86 112fJ .79.60 78.69 78.40 52.51 

GDP at market prices 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

• Non Factor Services 

Table 2.2 - Gross domestic investment and consumption at constant (1984) prices (N million)(l9) 

Category 1981 1982 1983 1984 1985 1986 1987 % Change 
1981-87 

Grou domcsr.invt:SL 13895.00 1032'7.00 1sn.oo 3156.00 4187.00 477S.00 2972.40 -37.iS 
Fixed cap.Conn. 14SS2.00 11709.00 8396.00 4316.00 4SS1.00 4336.00 3286.00 -24.21 
Chan&CS in srock -657.00 -1382.00 -a19.00 ·1160.00 ·364.00 439.00 ·314.00 

Consumption 7i647.21 71336.SS 67'..49.61 63686.lS 678S3.46 68986.26 48267.74 -30.03 
Public consumpr. 8031.00 7789.00 797S.OO 6925.00 7187.00 712'7.00 6900.94 -3.17 

Priv. consumpr. 63616.21 63547.58 S9274.61 S6761.2S 60666.46 61&59.26 41366.SO -33.13 

Private consumption between 1981 and 1987 fell by -33.1 %, as result of the hlgh retail prices of 
domestic staples and of the rise in cost on both imported and locally sourced raw materials. The 
decrease of private consumption has turned out to be a result or a specific policy: by the end or 1986, 
it was clear that real incomes were falling as prices kept rising in an environment or restrictive 
monetary, credit, fJSCal and budgetary policies. 

However, the imperatives of SAP, in particular, the need to strengthen th~ demand associated with 
wage freeze, led the government to undertake policies directed primarily <.t increasir·,g investment 
rather than consumption. 

C 18) Sourc~ FOS Federal Orrice of Srarisrics, Lap 
( l?) Source FOS Federal Orrice of S1a1is1ics, Lap 
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Type of assets 
. 

Coasrruction 

OPPORTIJNllY STUDIES 

In order to encourage foreign in\'CStors and channel them into agriculture, earnings from new 
foreign investments in agriculture, were declared ta..-.: free. There was also a 5% reduction in 
company income ta..-.: and an upward re,,ision of interest rates on sa"ings account 

Only Juring the year 1988 consumer demand imprO\'Cd slightly, thanks to wage and salaries rc\ision 
in some establishments. It still remained very weak due to the loss in real income, in the short term, 
following the structural adjustment programme. 

As for fL-.:cd capital formation. in 1987 it accounted for ·U7% of total expenditure while in 1981 anJ 
1985 its share ·..va.s respectively 18.l and 5.9%. 

The absolute value in real terms shows (Table 2.2) a high negative growth rate of 2~2% in 1986-
1987, while the composition of gross capital formation dcscnbcd in (table 2.J) highlights the gradual 
fall or all types or assets in the period 1981-1986. 

Table 2.3 - Gross Capital formation at constant purchasers' 1Q84 value CN million)C20> 

1981 1982 1983 19~ 1985 1986 

6602.00 6076.00 4936.00 :?J:!0.00 2316.00 2S:?!.OO 

Land improvement 802.JO 429.00 437.00 131.00 :?24.00 187.00 

Tnnsport equipment 3234.00 2189.00 1312.00 752.00 832.00 5-40.00 

Machinery .I: equipment 3890.00 2997.00 1688.00 1094.00 1163.00 1067.00 

Breeding stock 24.00 18.00 23.00 19.00 16.00 20.00 

Gross fixed ca pit.I form. 14552.00 11i09.00 &396.0G 4316.00 4551.ClO 4336.00 

Incl'C3SC in stocks -657.00 -1382.00 -819.00 -1166.00 -36t00 439.00 

Gross capital fonnation 13895.00 10327.00 ;5n.oo 3156.00 4187.00 4775.00 

• Comprises: Residential Building. Non-Residential Building: Other Construction except Land improvement 

The impliration is that the private sector was supposed to take the le:-j in invrstment spending. Since 
the industrialists were already facing high costs (inrerest and exchange rates in particular) and wc;ik 
effective demand, investment spending by th.: private sector operators could not have been high. 
Indeed, several industr ;alists who had embarked upon expansion programmes were frustrated by a 
high exchange rate quadrupling the estimated cost or machinery and enuipment. In response, many 
on-going investment programmes have been suspended and all new proposals shelved. 

In the longer ~erm, a new enterprise promotion decree is designed to have a positive effect on the 
country's poor investment climate. Till now latest figures referring to the Central Barne Survey show 
that, if on the ODC band, in the first quarter Of 1988, investment expenditure OD machinery and 
equipoent has increased by 39.4% compared with the last quarter of 1987, on the other hand, it 
declined by 41.l % below the level of the first quarter or 1987. 

\~O) Source FOS Federal Office or S1a1isric:s, up 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~ 
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OPPORTUNllY STIJDIES 

EMPLOYMENT AND WAGES 

EMPLOYMENT EVALUATION 

------- ----- I 

I 
I 

The iJnemploymcnt in Nigeria is a basic charader or the strudure or the economy or the country. 

Figures from Federal Office or Slatistics indicate that Government dired efforts sceD' to have 
slightly ~duccd the job queues bolh in urban and rural arc:is (tables 3. ! . 3.2, 3 ~) 

Tabl~ 3.1 -National unemployment rates (June 1985-June l988)(2l) 

Surveys Year Composite Urban Rural 
National Rate Rate 

June 1985 43 8.7 
--1 

3.0 ' 
September 1985 n.a. n.a. n.a. I December 1985 6.1 9.8 5.2 

March 1986 63 9.1 5.6 
June 1986 6.1 11.0 4.9 
s~~ember 1986 53 10.0 4.1 
December 1986 53 9.1 4.6 

March 1987 4.5 8.7 3.5 
June 1987 6.0 10.6 4.9 
September 1987 7.4 12.2 6.2 
December 1987 7.0 9.8 6.1 

March 1988 5.1 13 4.6 
June 1988 4.5 7.2 3.9 

n.a. = not available 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(li) Source : FOS Federal Office or Scarisrics, Lap • l..abour Poree survey, June 1988 
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OPPCRTUNl1Y STIJDIES 

Table 3.2 • Urban Unemplovment rates by State. Nigeria. June 1987-June 1988 

URBAN June September December March June 
State 1987 19!J7 1987 1988 1988 

All Nigeria 10.6 12.2 9.8 13 12 
Akwa-lbom . . . . 10.7 
An am bra 11.9 6.1 4.0 133 5.6 
Bauchi • 6.9 5.7 0.8 22 
Bendel 22.0 32.4 215 16.8 152 
Benue 145 10.4 12.2 93 9.2 
Bo mo 8.2 6.0 43 65 2.8 
Cross River 21.0 145 10.7 13.0 6.0 
Gongola 9.1 3.0 5.9 7.6 45 
Imo 25.9 19.4 17.1 14.0 153 
Kaduna 3.2 19.8 11.2 4.0 11.6 
Kano • 2.3 • • 0.6 
Katsina . - - . 65 

I Kwara 6.7 5.8 3.1 4.6 6.5 
Lagos 1.2 7.1 85 55 2.6 
Niger 93 5.1 3.8 3.0 1.2 
Ogun 7.1 14.6 83 8.0 1.' 
Ondo 125 14.7 13.7 95 7.1 
Ogo 10.4 10.4 4.9 11.9 5..+ 
Plateau 8.9 16.1 9.8 11.3 12.5 
Rivers 19.7 21.8 22.7 23.5 14.0 
Sokoto 10.0 4.1 10.7 10.0 73 

Table 3.3 - Unemplovment rates bv State.Nigeria. June 87-June 88 

RURAL June September December March June 
State 1987 1987 1987 1988 1988 

All Nigeria 4.9 6.2 6.1 4.6 3.9 
Akwa-lbom n.a. n.a. n.a. n.a. 9.2 
Anambra 1.9 6.9 4.9 33 9.3 
Bauchi 0.9 0.6 4.0 1.6 0.7 
Bendel 1.1 7.2 10.7 4.4 5.4 
Benue 3.0 2.3 9.6 1.4 1.8 
Bo mo • • 5.3 8.0 2.1 
Cross River 6.5 8.8 9.2 3.8 9.9 
Gongola 4.0 75 5.2 5.3 1.3 
Imo 12.9 1:.6 11.3 12.2 7.6 
Kaduna 0.9 2.3 • • 1.4 
Kano • • • 03 1.5 
Katsina n.a. n.a. n.a. n.a. 1.1 
Kwara 1.5 1.7 1.3 2.8 0.9 
Lagos 5.1 4.2 4.1 3.3 1.0 
Niger 4.2 7.1 4.3 • 1.6 
Cgun 1.4 • 0.4 4.0 1.7 
Ondo 6.3 7.1 3.9 4.5 7.1 
Ogo 2.8 4.8 2.9 3.2 1.5 
Plateau 2.9 10.9 7.9 7.3 3.9 
Rivers 13.7 16.3 14.7 8.7 S.1 
StJkoto 2.7 • 1.7 • 0.7 

• = less than 0.1 % n.a. = not available 

I~~-~~~~~~~~~ 
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As 3t June 1988, rur3l unemployment rate was estimated 3t 3.9% as against ~.9% for thi.: 
corresponding period in the previous ye:ir. Urban unemployment was estimated 3t 7.2% as :ig:iin!>t 
10.6% for the corresponding period in 1987. Composite unemployment by mid-year was estimated to 
have dropped from 6% to 45% compared to the corresponding period in 1987. Even so, th..: 
unemployment problem is still outstanding. as employment needs to rise at lc:ist by 2-3% p.a. simply 
to keep pace with labour force growth (table 3.4). 

(table 3.4) - Labour Force projection distn'bution !ndices Ct977-19R8)(22) 

1977 1978 1979 1980 1981 198? 1983 1984 1985 1986 1987 1988 

Total labour(Millions) 30.5 31.0 31.9 322 33.2 24.0 34.9 35.5 36.1 372 38.4 393 

Sector Labour Force 
Distribution in % 
Agriculture 623 61.5 60.6 60.0 59.5 59.0 583 58.0 57.8 61.1 60.0 ~S.9 

Mining&quarrying 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.-l 0.5 0.5 
Manufact&Proccss 16.8 16.9 16.9 17.0 173 17.7 18.0 18.1 182 13.6 103 10.5 
Bldg & construct. 0.9 1.0 1.0 1.1 1.1 1.1 12 12 12 0.9 1.0 1.0 
Elcc.Gas & Water 0.1 0.1 0.1 0.2 0.2 0.2 02 0.2 0.2 0.6 1.2 13 
Distribution 13.5 14.1 14.9 15.2 15.4 15.5 15.7 15.9 16.0 15.0 16.5 17.0 
Transp. & Communic. 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 1.0 1.5 1.5 
Sc:viccs 

Total 

5A 5.4 5.5 5.5 5.5 5.5 5.6 5.6 5.6 7.4 9.0 93 
·-

100 100 100 100 100 100 100 100 100 100 100 100 

During the latest ye:irs developments in several fronts directly influenced the level of unemployment 
in the economy: 

a) Rural-urban migra1ion crohlcm: 

The rural areas in developing countries arc often characterized as areas of massive under-utilization 
'>f labour power despite an apparent low level of unemployment. The observation that the marginal 
product of labour in rural areas of developing countries is zero, has often been used to explain the 
easy pull and attractio11 of urban development to total labour. Migration has thus become a serious 
factor in urban unemployment. This suggests serious effort at rural development, first to increase 1he 
marginal product of labour and secondly to :ninimize the pull effect of urban development on rural 
labour. Besides, high rural unemployment rates are also raising doubts about the general belief that 
rural production process : . highly labour intensive. The high cost of labour in the rural area is 
malting it more rational for both large-scale farmers, farming cooperatives and even the peasant 
farmers to substitute chemicals and tractors for farm labour. 

b) Reduction in aglp'egate demand: 

Deregulating prices, .:xchange rate, interest rate, and prices of goods produced by major public 
enterprises in the infrastructural and basic goods sub-sectors, resulted in generalized increases in 
production costs oC all goods and services nation-wide. High costs were passed on to prices and this, 
coupled with prevailing wage freeze (after an abortive attempt to deregulate the labour market), led 
to weak effective demand. Deteriorating effective demand led to high inventory of finished goods 
and the corresponding reduction in industrial caf>acity utilization. The associated retrenchments and 
plant closures, along with the freeze in public sector employment in conformity with the restric1ivc 
government budgetary policy led to an increase of unemployment. 

<22) Source : Na1ional manpower Doard - federal Minisiry o( Na1ional Planning, Lap 
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Education 
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Total 
No School 
Primary 
Secondary 
Post Sec. 

OPPORTIINllY STUDIES 

c) Distortions of the supply side: 

Decrease of production has n~ been just a result of fall in demand but also a result of the ability of 
firms to import raw materials and c:ipit.-1 equipment bec:iuse of high cost of foreign and high interest 
rates. 

d) Educational level: 

In the past, unemployment was a problem associated mainly with primary and secondary schools 
drop outs who, althoug!i lacking in requisite skills, drifted to urban centres in search of wage 
employmen~-
This excess of unskill~d labou- in the Nigerian urban sector was also accompanied by shortage of 
some essential skill. Such shortage which was a major CODStraint on the implementation of 
development projects was due largely to deficiencies in nation's educational and wage policies. These 
policies were not sufficiently geared towards meeting the country's unemployment. Unlike the 1960's 
and 1970's, unemployment is no longer confined to the category of unskilled labour. There ~been 
in the last few years a sharp and unprecedented rise in the rate of unemployment (mainfy m urban 
areas) among university graduates and other skilled manpower (Table 3.5). 

(table 3.5)-Unemploycd Distnl>. (in %) bv Education Leyel & bv Sector-Nig. June 87-June gg(:?J) 

URBAN RURAL 

June Sept Dec March June June Sept Dec March June 
1987 1987 1988 1988 1988 1987 1987 1988 1988 1988 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 00.0 100.0 100.0 
9 . .J 8.8 17.0 12.2 17.6 15.4 16.5 17.7 14.4 21.4 
7.5 I 7.2 9.5 13.7 12.9 1.82 22.5 22.5 20.4 32.8 

78.1 I 77.7 66.5 69.6 62.4 49.6 60.7 59.9 62.4 42.7 
5.0 63 7.0 4.5 7.1 6.8 0.8 0.8 2.8 3.1 

In this respect, latest figures on the occupation profile of the employees, even if rather out of date, 
reveal rome interesting details. 

Among the urban population, the percentage of those in the professional, technical and 
administrative and managerial group accounted for between 19% and 26% from 1980 to 1984. 
Between 1980 and 1982 over 50% of working age (the population of 15 years and above) were 
clerical, sale.~ services and related workers; between 1983 and 1985, the percentage of this 
occupational g.. oup had fallen to less than 50%. Similarly, there was an increase in production and 
related workers etc. in the early years from 10% in 1980/81to11.0% in 1982/83 only to fall to 5% 
and 8% in the later years. New workers, seeking employment and others unspecified accounted for 
between 3% and 7% or the working population during the 5 year period. 

In the rural sector, persons in the profr.ssional, technical, administrative and managerial occupation 
increased steadily from 10% in 1980/81to17% in 1983/84 and then rell to 15% in 1984/85. Clerical, 
sales, services and related workers did not increase their strength over the years. This occupation 
category accounted for about a third of the working age persons throughout the period. Similarly the 
agricultural, animal husbandry, fishermen and bunters accounted for about two fifths of the working 
age persons. New workers seeking employment and others unspecified made up between 3% anJ 
4% or the working age persons (tables 3.6. 3.7 below). 

(ZJ) Soun:e : FOS Federal Office ol S1a1is1ics, Lap • Labour Fon:e 1n111ey, June 1988 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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Table 3.6 - Percentage distnlmtion or persons a&ed 15 vcars a11d above in avcrar (URBAN) household hy 
occupational group 1980/81. 1981/82. i982/83. 1983/84 and 198.fisS.!Ol 

Occup3tion 

Pro£cssiooal.technical 
administrative and managerial 

Oerical, sales, scrvi~ &. 
related workers 

Agricultural animal husbandry, 
fishermen & hunters 

Product. &. related workers, transport 
equipment operators, shoe makers 

Labourers not elsewhere classified 

New workers,sccking employment workers 
not reporting and occupation 

TOTAL 

Occupation 

Professional, technical 
administrative and managerial 

Clerical, sales, services &. 
related workers 

Agricultural, animal husbandry, 
fishermen &. hunters 
Product. &. related workers, transport 
equipment operators, shoe makers 

Labourers not elsewhere classified 

New workers,secking employment workers 
not reporting and occupation 

TOTAL 

(2'1) source: Social Statistics in Nigeria, 1985 
(2.S) source: Social Statistics in Nigeria, 1985 

1980/81 1981/82 

19.3 21.0 

53.6 53.1 

7.4 8.6 

10.3 10.6 

5.7 21. 

3.7 4.5 

100.0 100.0 

1980/81 1981/82 

10.5 143.2 

35.4 33.3 

45.7 47.6 

3.0 1.9 

1.9 1.3 

3.5 2.7 

100.0 100.0 

MACRO ECONOMICS 

1982/83 1983/84 198-'/85 

19.6 26.1 2.i.s 

531 48.8 46.0 

8.6 8.4 11.2 

11.0 5.4 8.0 

21 8.8 3.3 

5.4 2.5 6.7 

100.0 11)().0 100.0 

1982/83 1983/84 1984/85 

1.i.s 16.8 U.9 

341 371 34.4 

43.6 37.5 433 

2.6 2.6 1.9 

0.6 1.7 1.2 

4.5 41 4.3 

100.0 100.0 100.0 
·-
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OPPORTIJNl1Y STIJDIES 

3..? WAGE POUCV 

In 1987, vndcr the Structural Adjustment Progran: (SAP), there W3S a continuation of the wage 
freeze which had since 1982 been used as an instrument of economic stabilization. Gi\"Cn the 
prevalent economic environment, it was thought the reduction in real wages could scm: as an 
effective instrument for the generation of employment opportunities. 

I::. February 1987, in {'ursuancc to the deregulation strategy of SAP, government amended the 
Minimum Wage Ad by raising the exemption limit from cstat!ishmenlS employing 50 persons to 
those emtJloying 500 persons. The amendment was conc:cMd as a strudural adjust1a1ent measure to 
remO\IC some of the distortions in the labour market and imprO\IC its flen'bility and efficiency. The 
downward prcssur~ on wages that would result from the Ur.plcmentation of the policy was expected 
to have a significant positive impad on the employment uf unskilled labour. 

This subtle attempt to apply the ·price solution· to Nig!':ria's unemployment problem was abandoned 
in April 1987 with the repeal of the amendment to the Minimum Wage Act. The ab:udonment was 
due to the serious implications of the policy for social justice and industrial harmony. The strategy 
was also deficient because it ignored the vital causal relationship that could exist between real wages 
and labour productivity and efficiency. 

Quite unexpectedly, the employers also signalled disapproval saying the deregulating of the labour 
market at a time of high unemployment, would bring down wages; falling wages in an environment of 
wcalt effedivc demand would further worsen the situation. Even before SAP, however, real earnings 
per employee showed a sharp fall during the period 1~: 

index of real earnings per employee (1%0=1oof?ti) 
l 

1980 1981 1982 1983 1984 1985 

100 94.0 1015 74.9 423 .n.s 

Latest official figures issued by the Federal Office of Statistic of Lagos are only updated to 1983/8..i: 
the per capita income trend during 1980-83 indicates a general rise among the i.ctrious categories of 
the population in the early years and then a general slump in 1983-84: 

Per capita income (Naira/month)(27) 

1980/81 1981/82 1982/83 1983/84 

Urban household 49.97 54.44 6430 56.37 
Wage earner 59.81 74.60 86.19 75.51 
Self employed 46.40 46.41 52.48 47.81 

Rural household 33.15 41.02 45.62 38.84 
Wage earner 48.25 69.78 P:T.92 6~.91 

Self employed 31.63 39.29 42.85 37.02 

As for sedor income (tables 3.8 • 3.9) average monthly income of urban wage earner rose from N. 
254.00 in 1980/81 to N. 290.00 in 1983/84, cash income component constituting over 90% of all 
incomes. Average monthly income of the self employed urban household, less than the counterpart 
urban wage earner, ro~ from N. 188.00 in 1980/81 to N. 196 00. Both in real and absolute terms the 
self employed urban household income in 1983/84 falls well below the wage earner per 1?81/82 
income level. 

(l6) Source; World Dank, World Tables 1987 

(27) Soun:e: Federal Orr.c:e of S1atistic:s ·General Household survey, 198S 

~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 3.8 • Average 1110nthly household Income by source & by ~loyment status 1980/81·1982/84 (URBAN> 

~AGE EARNERS II SELF EMPLOYED 

NATURE OF INCOME 
(URBAN) 

•mount in Neira II Distribution In Percent I I Amount In M1lr1 II Distribution In Percent 

80/81 .............................. .. .. -.. -. 
Basic Cash lnccxee 205.74 
Other cash income 33.51 

Total Cash income 239.25 ................................... .. ......... -
Cons~t ion frOlll own prcxllct 0.93 
lncc.e in Kind 2.29 
llllpUted rent 11.12 

Total Non·cash income 14.34 

81/82 82/83 -....... ······· 
218.61 220.23 
22.87 30.54 

241 .48 250.77 .......... ···-·-· 
2.66 1.78 
1.86 , 1.92 

12.13 15.32 

16.65 19.02 

83/84 . . . . . . 
222.52 
45.08 

0:67.60 ........ 
2.84 
3.36 

16. 15 

22.35 

80/81 

81 .13 
13.21 

94.34 

0.37 
0.90 
4.~9 

5.U 
aaaaaaazaaaaaaaaaaa:aaaaaaaal=••••••l•••••••l••••~••l•••••••ll••••••• 

~~~~:. -~~~~~-1-~~~~-
84.69 81.61 I 16.74 
8.86 11.32 15.55 

93.55 92.95 c;2.29 
. -... . ......... - ...... 
1.03 0,66 0,98 
0.72 0,71 1.16 
4.70 ).68 5.57 

6.45 7.05 7.71 
·····=· ••••••• ........ 

TOTAL All INCOMES 253.59 1258.13 1269.79 1289.95 11100.00 1100.00 1100.00 1100.00 

80/81 81/82 82183 83/84 . . . . . . . . . . . . . . . . . . . . . ..... 
140.25 134.bO 125.83 133.42 
25.62 20.~2 21.05 32.66 

165.87 155,02 146,88 166.08 
-···· ....... . ...... . ..... 
7.04 9.44 10.26 10.94 
2.85 3. 16 2.79 4.64 

12.64 13.87 14.32 14.83 

22.53 '!6.47 27.37 30.41 ........ • •••••• ····=·· ••••••• 
188.1,0 181.49 174.25 196.49 

Table 3.9 • Average 1110nthly household Income by source & by ~loyment status 1980/81·1982/84 (RURAL) 

-~~~~~-1-~~~~~- -~~~~~ 
74.44 74.28 72.21 
11.60 I 11.14 12.0~ 

88,04 . .... 
3.74 
1.51 
6, 71 

85,42 . ..... 
5,20 
1. 74 
f.64 

84.29 

5.89 
1.60 
8.22 

83/84 

67.90 
16.62 

84.52 

5.57 
2.36 
7 .55 

11.96 14 .58 15.71 I 1S.48 
aaac••• ••••••• •••••••l•s:-••••• 
100.00 1100.00 1100.00 1100.00 

MA~E EARNERS I SELF EHPLOYfD 

NATURE OF INCOME 
(RURAL) 

.................................... 
Basic Cash Income 
Other cash income 

Total Cash income 
.......................................... 
ConsU11pt ion frOlll own prcxllc t 
lncc.e in Kind 

, 19'lUt~ ren;: 

............................................................................... 
Alolount in Neira II Distribution In Percenl 

80/81 81/82 82/83 83/84 80/81 81/82 8~.'83 93/84 ........ ........ .......... . ........ . ........ . .... -. .. ....... . . . . . .. .. 
169.69 152.99 173. 12 Z07.27 76. 12 65.64 71.86 74.17 
25. 10 53.28 28.95 34.57 11.26 22.86 12.02 12.37 

194.79 206.27 202.07 241 .84 87.38 88.50 83.88 86.54 .......... . ........ ........ .. .......... . ....... . ....... - . ......... . ....... 
15.24 12.21 20.26 15.48 6.84 5.24 8.41 5.54 
1.01 I 1.89 4.26 6.26 1 .:S5 1 .67 1. 77 2.24 
9.87 I 10.n 14.31 15.87 4.43 4.59 5.94 5.68 

Amount In Neira 11 OhtrlbYtlon In Percent 

80/81 81/82 82/83 83/84 80/81 81/82 82/83 li3/84 . ...... ........ ........ ······· . . . . . . . -.. -... ....... . ..... 
67.44 7?..21 77.69 92.63 54. 12 48.24 49.95 52.J5 
111.23 18.04 18.30 21.07 11.42 12.05 11.76 11 .91 

81.67 90.25 95.99 113. 70 65.54 60.29 61. 71 64.26 . .......... . ........ . -...... . ....... . . . . . . . . ...... ......... . .. -.. 
29.54 43.67 43. 12 44.57 2J.70 29. 17 27.72 25 .19 
4.09 5.40 5.21 5.56 3.?8 3.61 3,35 ~.14 
9.32 10.37 11.23 1J. 11 7.48 {,,93 7.22 7.41 

_,,,,. ·~····· ·~~ 20.12 I,.... ''·"' ,,_.1 IZ.62 11.50 16.12 ''·'' ''·" 59.44 59.56 ''·'' ''·'' 39.71 30.29 35.74 
~:==~a:::::::aa:a:&:::a:aaa: :aaaa:: aaa:a:• a:aa•=• aa:a•s• ••••••~ •a~==•~ a•a•••• =•••••s ••••••• ••••••• •••••••1•r••••• ••••••• ••••••• ••••••• ••••••• 
i7~·AL All l~cOMES 2Z2.9~ 233.Ja 240.90 279.45 1100.0~ 100.00 100.00 100,00 124.62 149.69 155.55 1176.94 100.00 100.00 100,DO 100.00 
I • I , ..... -···--· - .......................................... ---- ................................................................................................................................................. 
:~~rce: FOS · Fede-~l O~fice of Statistics · Social 3t1tistic' In Nigeria, 1965 
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Average monlhly income for rural earner was N. 223.00 in 1980/81 rising lo N. 279.00 in 1983/~. 
The rural self employed has conlinued lo earn lh: least income over the years. In 1980/81, his 
monlhly income was only N. 125.00. By 1983/84 it had risc:n lo N. lTI.00, both well ~low 1980 
income levt:ls. Aboul 60% or his income is C3Sh, 25% represents consumption from own prod.iction 
and the rest is imported income. 

It is also interesting to sec the distnbution of monthly housc~Jld income by education level and by 
age of head or houschol-J (t2bles 3.10 - 3.11). 

Tabl~ UO - Household monthly income distnbution by education level or head or housi;hold 1983@C28> 

Educational Ind of head I 
Urban nu school primary secondary post total 
Income group (N) second:ary 

All groups 100% lOOli 100% looek looek 
BelowN 100 42.3 20.19. 25.53 5.96 31.11 
100-199 38.13 42.47 10.99 8.09 33.28 
200-299 13.38 22.85 36.88 24.25 19.6 
300-499 4.n 10.01 18.8 34.47 10.58 
500 and above 1.47 4.38 7.8 27.23 5.43 

Median income 120 170 r,7 335 157 
Total sample 1293 639 282 235 2449 

Rural no school primary secondary I post total 
Income group (N) 1 secondary 

All groups 100% 100% 100% l~ 10~ 
BclowN 100 69.08 43.11 23.49 41.09 61.11 
100-199 2331 38.12 30.02 4.11 25.42 
200-299 4.23 8.8 26.17 24.66 7.07 
300-499 2.41 5.86 12.75 30.14 4.55 
500 and above 0.97 4.11 7.38 . 1.85 
Median income 62 118 189 222 82 

Total sample 1656 341 149 73 2219 

(2I) Source: Federal Office c-f S1a1is1ics. Soci•I S1a1is1ics 198.S 

MACRO ECONOMICS page 30 



OPPORTIJNllY STIJDIES 

Tablt. 3.11 • Household monthly income Pcrttntaee distribution by a" w>up or household head ~(2?) 

Age Group 

Urban 15-29 30-U 45-59 over60 total 
Income group (N) 

All groups ~ ~ ~ ~ ~ 

BclowN 100 30.4 23.62 33.69 56.44 31.11 
100-199 3739 36.8 31.26 16.67 33.28 
200-199 21.4 20.48 18.06 17.42 19.6 
300-499 8.1.1 12.18 11.22 6.44 10.58 
500 and above 2.7 6.92 5.n 3.03 5.43 
Median income 152 rn 152 89 157 
Total sample 
household 442 1084 629 26-t 2449 

Rural 15-29 30-U 45-59 over60 total 
Income group (N) 

All groups '° ~ ~ ~ "1'C 
BclowN 100 56.68 60.07 61.04 655 61.11 
100-199 U,.72 U,.46 y,37 21.4 25.42 
200-199 10.53 7.15 631 6.12 7.07 
300-499 6.07 4.17 43 4.8 455 
500 and above - 2.15 1.92 2.18 1.85 
Median income 89 83 82 76 82 
Total sample 
household 247 839 675 458 2219 

Very high is the percentage (41%) of rural head of household with post-secondary schooling level 
whose income is below N. 100. 

The percentage of the correspondent urban head of household is much iower: 6%. On the whole, 
about 65% of urban head of household recorded a monthly income below N. 200 (86% for rural). 

In terms of age group, the percentage of rural bead of household aged 30-44 with an income below 
N. 100 is almost three times higher than the urban (60.1% against 23.6%), while is about double in 
the age group 45-59. 

3..2.1 Frinu benents and emolovment rnntr;u:t(J()) 

Current wage policy in Nigeria considers a number of different economic treatment based essentially 
on amount, type and quality of fringe-benefits, namely: 

J. Leave allowances : 
(for a leave of 4-5 weeks to a maximum of 6 weeks): 
• Senior employees: 5% of annual salary 
- Senior graduates: 8 1/3% of annual salary 

2. Transport 
New car or car contribution at 50% of bank interest or contribution of Naira 100-200/month 

(2'1) Source: Fedenl Orr.cc of Scacilrics ·Social S1a1i11ics 1?85 
(J()) fiprea rcponcd durins inrerviews 
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3. Housing 
- Major companies provide accommodation in company owned-blocks. 
- Som<! other pro,idc rents that may var1 from Naira .W.000 up to Naira ::nl.000 per annum. 
- For employees (generally managers) with own house or apartment. company may pro\idc 

accommodation contribution. ranging from 5.000 up to 40.000 Naira/year, or rent subsidy up to 
20-25% of salary. 

-I. Retinment bate/its as: 
- pure pension based on provisions given monthly by the company from its pension fund. Some 

pensions include an employee contnoution up co 5-i0% of salary (cootnoutory pensions); 
- additional life insurance paid by the employer up to 10-15% of employee salary; 
- gratuity equal to an amount of monthly salary for each year of service. Monthly salary considered in 

the gratuity may vary from 2 weeks (1/2 monthly salary) up to 6 weeks (11/2 monthly salary). 

5. Medical scheme 
- Health care and medical assistance arc given free to all employees. Senior employees have 

medical assistance also for wife and up to 4 children. 

6. Year end bonus 
- 13th month salary. 

7. Others 

- Mission allowances, from a minimum of Naira 20-40/day for junior up to much larger allowances 
for seniors; 

- sick leave (checked by a company doctor) for 12 working days. More serious cases may have a sick 
leave up to 3 months at full salary and additional three months at 50% of the salary; 

- women have a maternity leave of 6 weeks before birth and 6 weeks after. The government ensure 
100% salary whilst some private employers allow 50% of monthly salary; 

- in case of redundancy dismissal thi: gratuity is almost always equal to 4 weeks for i:very ye:ir 
worked; 

- shift allowance is an additional salary of 10-15% of basic hour; 
- partial infirmity due to working accidents is paid to a maximum of~ months of salary (permanent 

100% infirmity); 
- for fatal accidents an allowance equal to 42 months salary is paid to dependents plus all funeral 

expenses. 

Basic salaries vary considerably depending on sectors of activity. Generally speaking, employees of 
oil industries, breweries, chemical industries and banks arc paid better than the average. These 
sectors may pay up to 10-20% more than other sectors. Textile and metal workers may be taken as 
average treatment. Employers associations expect lower salaries to increase. 

Average salary may be considered (April 1989) as follows: 

- unskilled workers (minimum) Naira 
Naira 
Naira 
Naira 
Naira 
Naira 

- unskilled workers (max) 
- unskilled out-workers 
- semi-skilled 
- skilled 
- senior 
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125/month 
150-200/month 

10/day 
250-500/mooth 
300-700/ month 

600-1000/month 
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MONEY A!'llD PRICES 

Current monetary policy is characterized by the gradual adoption of strategies aimed at ;i ... .::,1ng a 
stimulating reflation of the economy already started in 1988. 

The Government is still maintaining cautious monetary policies, as the new budjTr • 3nnonnccJ a 
continuation of the monetary squeeze for 1989, with the target for money supply (Ml) gr01111th ~tat 
14.8 per cent. This follows the 15 per cent target in 1988, which should be seen in tht contc:a of 
actual domestic inflation of upwards of 30 per cent. Domestic bank credit to the private sector ,.,;u 
be restricted to 10.7 per cent growth in 1989, compart:d with a 133 per cent targc• t<J<::i. 

In the year 1987 the authorities relied heavily on the monetary policy to realize tL.! ot·,- ,-ti.,-cs of 
SAP. 

Government focused its monetary and credit policies on the following issues: 

a) Restrictive credit policy, setting uaximum rates of growth of the aggregate credit and the money 
supply at 4.4% and !.1.8% respectively. The year 1987 experienced the lowest annual growth rate 
in aggregate domestic credit in the history of the Nigerian economy. 

b) Interest rate de-regulation: bank:; were allowed to fix freely their rates of interest both on deposits 
and loans with a Central Bank Minimum Re-discount Rate raised in August 1987 from L:5 to 15 
per cent (reduced to 12.75 in December). Interest rates were raised twice in the year: the 
cumulative effect of the two rounds of increases was that the average rate of intnest rose bot' in 
nominal and real terms. From 11.5 per cent maximum lending rate in December 1986, it ro· .. to 
15 per cent in January 1987 and to as high as 21 per cent in some banks in August with most 
banks lending rates dose to 18%. 

c) De-regulation of Inter-bank transaction in foreign market exchange: banks were allv-Ned to cha· gt. 
freely their margins on the autonomous foreign exchange transactions they make bet~;t.. ·!. ne 
bank and the other. 

On the whole, the high cost of borrowing and repressed monetary growth not only rPciuced real 
money balances, but also delayed real growth, leading to stagflation. 

Price related policies in the year 1987 were directly linked to monetary development within the de· 
regulation framework achieved by SAP. 

By the end or 1986, ex-factory prices have been deregulated including those or the so-called t: ~ntial 
commodities. Similarly, the economy-wide effects of a 97.5% increase in the prier.. if gc...~1Lne 
(petrol) have become very visible as every one pointed to the policy as the prima• 1 .caSOI! .or 
increasing prices. 

In the meanwhile, in spite of high interest rates, depreciating exchange rate has automaiically 
reflected on market prices for the import dependent goods. Prices of domestic staples also increased 
somewhat as producers of these goods needed more money to buy the import depen·:l• · 1t final goods. 

High cost or transportation and other infrastructural services increased distribution costs, that 
inevitably were passed on to pri~. 

Deregulating prices and interest rate, sharp exchange rate depreciation and rising ;iriv , of goods, 
produced by major public enterprises in the infrastructural and basic goods sub-sectors, leJ to 
generalized increase in production costs of all goods and services nation-wide. 

As a result, by the end of 1987, cost of a'J basic industrial and infrastructnral i · ... '1Js and~· rices went 
up by several folds and correspondingly urban and rural composite consumer price indices 
maintained steady upward trend (see tables 4.1 • 4.l • 4.3). 
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Table ·U - Comrosile Cl'nsumcr Price inde:c Chase vc:ir 1975 = 100)(31) 

' 
All Food Drinks Tobacco Aecom HH goods 

I items & Kol:a Fuel & other 
Light Purchase 

19$1 .-freTUgi! 561.6 5-11.9 -157.5 767.5 378.J 839./ 

1988 Average 776.5 SU.7 479.8 819.5 357.J 863.9 

Dec 1987 590.8 516 . ..i 450.5 TIS.I 365.1 8-Ul.2 

Jan 1988 611.4 605A 459.0 m.o 338.0 8-i1A 
Feb 1988 I 631.2 6303 458.5 Tl92 324.8 831.6 
Mar 1988 I 662.0 670.4 446.1 780.6 329.0 832.2 
Apr 1988 715.6 74"'.S .f55.0 818.0 352.8 799.1 
May 1988 1..i5 . ..i 78-i.l -t58.5 830.5 3.f93 810.5 
Jun 1988 78..i.2 8827 .f66.7 867.4 3463 837.4 
Jul 1988 824.7 887.6 473.7 840.9 3593 8"'23 
Aug 1988 873.7 957.2 475.7 866.0 365.4 8-i7.6 
Sep 1988 863.5 938.5 485.8 860.9 367.8 875.0 
Oct 1988 852.1 915.5 507.7 812.9 373.3 9"-0.2 
Nov 1988 874 . ..i 941.0 517.0 951.6 372.2 940.0 
Dec 1988 8793 938.8 553.5 872.5 409.8 983.2 

Table 4..? - Urban Consumer Price inde:c (base •e:ir 1975 = H10)(3:?) 

All Food 
items 

1987 Average 581.6 652.5 

1988Average 739.5 902.5 

Dec 1987 603.8 682.1 

Jan 1988 624.1 721.7 
Feb 1988 635.1 735.1 
Mar 1988 655.7 Til.2 
Apr 1988 685.8 820.5 
May 1988 721.8 879.2 
Jun 1988 

I 
7"'8.1 920.7 I 

Jul 1988 I ns.o 967.0 I 

Aug 1988 i 801.3 1006.4 
Sep 1988 I 799.3 999.5 I 

Oct 1988 800.6 993.2 
Nov 1988 798.3 994.l 
Dec 1988 825.5 1021.4 

(J(} Soun:e: Federal Office o( S1a1is1ics 

(3l) Source: Federal Office o( S1:111slics 

Drinks Tobacco Aecom HH goods 
&Kola Fue! & other 

Light Purchase 

360.4 515.6 -IU..S 723.9 

405.8 570.6 4-11.5 775.7 

361.1 524.1 4183 721.8 

358.0 530.6 427.9 7233 
362.9 536.0 425.6 1353 
364.6 5..i3.l 428.9 740.3 
368.6 553.3 436.6 1393 
387.2 570.5 4"'1.4 745.9 
399.6 578.J 438.2 760.5 
401.9 579.9 444.9 796.6 
409.l 574.0 4"'5.0 TI8.6 
424.6 588.6 442.6 796.2 
4"'7.8 588.6 4"'6.3 811.5 
456.7 587.2 459.2 825.8 
488.5 617.0 "61.8 855.6 
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Clotht.-s Transp. Other 
Serv 

787.8 478.0 1015.9 

871.4 552.9 1091.5 

8203 ..i99.5 1030A 

839.5 518 . ..i 1041.3 
829.6 50..i.1 1045.7 
818 . .f 506.6 1078.6 
832.J 541...i 1073 . ..i 
829.8 548.5 1068.0 
865.6 563.8 1088.2 
866.4 550.5 1119.1 
8553 562.1 1108.7 
886.8 573.4 1111.1 
924.8 5i0.5 1113.4 
946.1 591.9 1110.4 
961.6 603.1 1140.0 

Clothes Transp. Other 
Serv 

623.8 363 . .S 527.0 

709.3 385.4 568.5 

642.1 406.6 5..i2.s 

646.9 370.8 582.9 
652.1 375.9 5"'8.9 
666.1 3TI.9 550.6 
683.5 307.4 550.6 
696.3 390.3 555.1 
6991 391.4 560.0 
720.9 395.1 562.6 
719.2 397.4 573.4 
731.4 395.7 576.0 
755.2 399.0 586.4 
765.4 404.2 585.2 
TI5.8 419.2 590.3 
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198'7 A \"erage 

1988Average 

Dec 1987 

Jan 1988 
Feb 1988 
Mar 1988 
Apr 1988 
May 1988 
Jun 1988 
Jul 1988 
Aug 1988 
Sep 1988 
Oct 1988 
Nov 1988 
Dec 1988 

OPPORTIJNIIT STUDIES 

Table -1.3 - Rural Consumer Price index <base -.-ear 1975 = 100)(33> 

All Food Drinks Tobacco Aecom HH goods Clothes Transp. Other 
items Fuel & other Serv 

Light Purchase 

558.8 526A .fll.l 8028 373.0 855.2 810.9 494.0 /()8.J.5 

781.6 808.9 490.2 865.8 345.5 8'76.3 894.l 575) 1164.S 
--

589.0 561-5 463.0 813.7 357.6 856.8 845.3 512_5 1098.9 

609.6 589.1 473.2 807.0 3253 86-1.8 8665 539.1 1105.6 
630.6 015.6 471.9 8133 310.7 845.1 8545 522.1 1115.-1 
663.0 6562 457.6 813.9 315.0 ~5.1 839.8 52-1.6 1152.6 
719.7 1342 467.2 856.0 341.1 8075 853.1 56'.H 11"'6.7 
748.7 770.8 468.5 866.9 336.4 819.7 848.6 570.7 1139.9 
7893 8193 476.1 9'J7.9 333.4 ~.2 888.9 588.1 11623 
831.2 876.5 483.8 8775 3473 848.6 886.8 572.3 1197.1 I 

883.8 9502 485.1 906.9 3542 8512 8743 585.l 1183.8 
S7'...5 9"'.JO.O 494.4 899.1 357.4 886.1 908.6 5983 il86.2 
8593 904.5 516.6 8443 363.0 935.5 948.6 5943 11873 
885.1 933.6 5255 888.7 360.0 956.0 9715 618.7- 11~0 

886.8 9273 56'.L6 908.3 402.5 10012 987.7 628.9 J __ 1217.~ -

Throughout 1988 prices continued to rise, due largely to the impact of the poor agricultli1 al harvest 
in 1987 and the inflationary policy stance or the federal government. 

Table 4.-1 shows that the fourth 1988 composite quarterly average index rose by 280.6 points (4i.7CC) 
in comparison with the corresponding quarter 1987. The upward movement resulted from increases 
in all the subgroups icdices, but particular attention must b.: paid to food. The compo~i.c hod index 
in December 1988 increased by 62.8% when compared v.ith the corresponding innex for rl1:> ~ame 
month the preceding year, with an urban and rural indices rises of respectively + 49.7% and .i.l %. 

It is also interesting to look at the price index trend of transport: the urban index recordt,n a slight 
inaease of 3.1% over the level of the previous year, while the correspondent rural index ch'lwed ~ 
sharp+ 22.7%. 

For the year 1989, the inflation will probably by -:xacerbated as the budget measures fec:d through 
the domestic economy, notably fuel price rises and tariff increases. Inflationary !i1Jild up, Jn thl: 
other hand, should be moderated by sluggish domestic demand and poor import growth as foreign 
exchange inflows remain scarce. 

(JJ) Source: federal Orfice of S1a1is1ics 
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Table 4..& - Compt,si1c consumer price index Chase vc;ir 1975 = too{>l) 

All Fu'I Food Drinks Tobacco Clothing 
items 

1976 123.0 109.0 122.0 132.0 1-'3.0 135.0 
1977 H3.0 127.0 146.0 lJO.O 183.0 1.Jl.O 
1978 167.0 131.0 172. l 1.:t.O 186.0 176.0 
1979 186.0 167.0 186.0 17.:.0 203.0 219.0 
1980 205.0 170.0 200.0 188.0 "'29.0 270.0 
1981 2~.o 173.0 250.0 193.0 ™·O 314.0 
1982 267.0 180.0 272.0 208.0 278.0 335.0 
1983 328.0 2-iQ.O 336.0 236.0 318.0 398.0 
1984 458.0 270.0 479.0 290.0 436.0 543.0 
1985 "'8-1.0 258.0 499.0 380.0 549.0 610.0 
1986 509.7 362.5 -'99.2 421.4 672.7 704.3 
1987 561.6 378.1 541.9 457.5 767.5 787.8 
1988 776.5 3573 824.7 479.8 829.5 871.-i 

1987 average 
1st qrt 541A 393.9 518.0 463.0 751.0 767.5 
2nd qrt i 5-iS.1 382.6 524.5 4583 748.3 795.5 
3rd qrt I 569.0 374.3 551.2 453.8 787.0 783.3 
4th qrt I 588.0 361.5 573.8 457.8 783.8 805.1 

I 

1988 average i 
i 

1st qrt I 634.9 330.6 635.4 .i54.5 m.6 829.2 I 

2nd qrt I 784.4 349.5 803.9 460.1 838.9 8""2.6 
3rd qrt I 85.i.o 364.2 927.8 478.4 85.9 869.5 
-'th qrt I 868.6 385.1 931.8 5~.l 845.7 94-U 

I 

(3") Source: Federal Office of Sralisrics 
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H.H. Gooru Transp. Other 
Serv. 

1.J5.0 139.0 H8.0 
137.0 1-H.O H6.0 
147.0 158.0 156.0 
156.0 196.0 178.0 
182..0 197.0 235.0 
195.0 202..0 283.0 
213.0 r.i.o 296.0 
328.0 271.0 357.0 
165.0 316.0 .i97.o 
5420 357.0 612.0 
709.0 422..2 8"..HA 
839.1 478.0 1015.9 
863.9 552.9 1091.5 

842.5 I 443.1 1010.2 
838.3 463.1 1008.9 
836.2 500.9 101.i.s 
839.4 50.i.7 1030.1 

837.1 509.9 1055.~ 

815.7 551.2 1076.5 
855.0 562.0 1113.0 
9.i7.8 588.5 1121.3 

-
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OPPORTIJNllY STUDIES 

FOREIGN TRADE 

Since the downturn in oil exports bc:g;in in 1981. Nigcri;i's extern;il tr;ide tr3DS3ctions ba\"C been in 
the doldrums. The recession which ;iccompanied the coll;ipsc of oil fortun~ consider;ibly r.:duccJ 
acti"-itics in an economy with 3 high import dependency ratio. 

The outlook for Nigeria's e:<temal accounts in 1989 will be determined for the future by the 
fluctu.ations of the international oil market; the non-oil sector. notably cocoa. has made important 
gains in the aftermath of the liberalization of producer prices. but still ac:ountcd for less than 5 per 
cent of tot:tl CX!'Qrt receipts in 1987. 

With a marginally higher Opec production quota of 1,355 millicn barrels/day and domestic 
consumption of around 250 million barrels/day. Nigeria in theory ha.5 an exportable surplus of some 
1.1 mo barrels/day. The latest Economist Intelligence Unit (EIU) figures indicate an aver;ige price, 
during 1989, of S 14.50 a barrel and a Nigerian petroleum export revenue forecast around 5,850 
million US dollars. 

Non-oil earnings were projected in the same 1989 budget at the higher level of 1,3 billion US dollars 
in line with the government's target for non-oil private sector receipts and the expectation that the 
new exchange rate regime is effective in curbing illegal activities. 

Considering that the budget seems conservative in its oil forecast and ambitious in relation to non-oil 
earnll.gs and using the EIV figures referred to above, the 1989 exports forecast estimated at S 6.95 
billions. 

With imports restricted to S 5 billions Nigeria's trade surplus will decline to around S 1.95 billions. 

Although the government can reasonably count on a substantial reduction in debt interest payments 
in the aftermath of successful re-scheduling by London and Paris Clubs of creditors. the 2.~ billion 
US dollars earmarked for such payments in the budget will result in a current account deficit of 
around 400 million US dollars. 

Tab 5.1 • Forecast summarv (external) ($ billions)<35> 

1986(a) 1987(a) 1988(b) 1989(c) 

Merchandise exports fob 
of which: petroleum 6.20 7.W 6.W 5.85 
Merchandise imports cif 4.40 4.50 4.60 5.00 
Current account balance 0.40 UiO -0.50 -0.40 
Aver. exch-rate (N perS) 1.35 4.01 4.45 8.00 

Notes: (a): Actual; (b): Estimate; (c): Forecast 

Latest official figures of Nigeria's balance of payments refer to 1987 antl indicat~ a moderate surplus 
of N 152.6 million in contrast to a deficit of N TI6.4 million recorded in 1986 (Table 5.2) Foreign 
trade balance, however, remains unhealthy for three main reasons: 

CB) Source: EIU Econ'lmisrs lnrelligenc:e t.:nir 
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Table 5..? - Balance of "avments (N million) 

Items 1982 1983 198-1 1985 1986 1987 

Current Account 
faports, goods and IFS 9453.6 7957.l 9369.0 12137.0 9389.4 31493.8 
Oil !3'501.6 73333 8871.6 11223.6 8368.4 28739.0 
Non-oil merchandise 622.3 4185 2613 497.2 552.1 1500.9 
Non factor services 129.7 205.3 230.1 -tl62 468.9 12.53.9 
Imports, goods and NFS 11483.S 7872.8 6718.5 8162.3 T'..67.4 19396.1 
Merchandise 9090.1 622-t3.0 5299.0 6655.7 5"'76.6 16392.5 
Non-factor sc:rvices 2393.0 1629.8 H19.5 1506.6 1790.8 3003.6 
Resource-balance -2029.5 8-t.3 2650.5 3974.7 2122.0 12097.7 
Net-factor income -786.8 -618.5 -892..5 -1527.3 -12821 -5373.5 
Receipts 148.4 74.5 402 72.5 98.7 184.l 
Payments 9352 693.0 932.7 1599.8 1580.8 5557.6 

-Interest on ML T loan 457.6 435.6 712.9 712.9 980.5 987.2 
-others 4Tl.6 257.4 219.8 619.3 393.6 595.6 

Net transfers -289.4 -285.8 -2518 -232.0 -240.4 -96.2 
Current account balance -3105.7 -820.0 15042 2215.4 599.5 6628.0 

Capital Account 
Direct foreign Invest. (net) 290.0 264.3 144.5 434.1 338.8 275.7 
Portfolio investment 2073 783.0 151.6 4353.1 
Net MLT borrov.ing 1203 1092.1 -331.5 -1255.7 -1564.9 1664.6 
Other long-term net 16.5 17.4 248.4 -396..5 -436.2 -190.7 
Net short-term capital 204.6 -1102.8 -1391.4 -1336.9 664.9 -8922.S 
Capital account balance 1231.4 271.0 -1122.7 -1m.o 845.8 -6149.3 

Net change in reserves 13983 301.3 349.1 776.4 -152.6 
Net errors & omissions 476.0 247.7 -26.7 -94.3 -530.1 -326.1 
internal.reserves level 1398.3 301.3 377.7 605.1 1951.1 1045.0 
SD Rs 1473 0.4 40.0 2.4 
Net position in IMF 331.4 22.9 
Foreign exchange ~19.6 300.9 -565.l -1948.7 -1045.0 
Gold 354.8 

Note: Exports are valued FOB; gold IS valued at Official pnce 

a) Low level of reserves: Central Bank of Nigeria's records indicate that foreign exchange inflow 
dropped from S 26 bn in 1980 to S 12 bn in each of 1982 and 1985 and to as low as S 7 bn and S 
7.8 bn respectively in 1986 and 1987. The depressed foreign exchange earnings resulted from the 
fall in prices of oil (accounting for 95% of total export) that partially recovered in 1987 increasiug 
from$ 14.85 per barrel in 1986 to an average ofS 18.92 per barrel. 

b) Debt service obligations: Nigeria has accumulated a huge foreign debt (estimated in 1988 at 
between S 23 billion <tnd $ 25 billion), which has worsened relations between the country and its 
traditional trade cre,itor~. Although some success was achieved in bilateral re-scheduling 
arrangements, negotiations with both the Paris and the London Clubs of creditors have been 
stalled hy a number of obstJcles. 

c) Deterioration of international terms of trade: according to the World Bank's data, while the real 
value of Nigerian export of goods and services declined by about 2% in 1986 in comparison with 
the previous year, it decreased by 50% when adjusted for terms of trade (i.e. deflated by the 
import price index) (Graph 5.1). In other words, capacity to import generated by exports was less 
than half of what it had been in 1985. 

1-.-----------
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(Graph 5.1) - Nigcri:m Trend of inrcrnarional terms of rrade 

·~ - - ~-_.. -- --- ....... ,.,~. 
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As regards rhe foreign trade structure, the current account in 1987 increased significantly largely as a 
result of improved merchandise trade performance, but rhe rise reflected the depreciation of the 
value of the Naira which boosted the local currency values of both imports and exports. In fact, 
although in 1987 total nominal imports and exports were nearly three times the corresponding values 
ill each of the years 1982-86 (Table 5.3 and SA), from the export sicie only palm kernels, timber and 
plywood and rubber showed a quantity increase (Table 5.5). Oil shipmenr, on rhe conlrary, dropped 
from 56.S m/l to 533 m/l indicating a pc:rcenrage decrease of 6%. 

(Table 5.3) - Composition of Imports bv Commndirv Sections (1980-1987)(36) 

--------- ····----------------------------------------------···-----------------------·--···-----·····---------------------------

\ I~;;;~:~-~--l~;;;;~~-1 -~-- ~:;;;;~--~- -1~;;;;:1 -;-· b;;;:-;··b;q;··. ~;;;;;;-;-· :;;;Z··;··: 
'--------·:·····-·--.!.~~'.~~- .... -~~'.~~-- --·- natra ·--· .~'.~~- -··· .~'.~~- •••• -~'.~~-1-··· -~~~~~-1-···ll-~~~~-- ..... 
~~~~-~~:'.~~---··--1 I 
Fooc:&Live Animals 1049.0 11z.a 182~.2 H •. 4 161.2.Z 16.2 1296.7 19.a 343.2 18.e 740.6 i17.:l 802.J 113.~I :646.~ , lO.~: 
sev,.ages ' rocacc~ 12.! 0.2 16.5 0. 1 16.4 0.2 13. 1 0.2 10.4 0.2 7.~ 

1
0.1 14.5 10.2 : 27.: 10.z : 

laaw :Tlate,..cexcl oil) 161..1 2.~ 218.9 1.7 207.7 2.0 204.4 l.l 187.5 4.2 274.! 5.0 :9J.7 !'3.2 ~ 702.714.5 1 
Fuels,l..ti,.icants '.18.7 1.4 151.1 1.2 151.1 1.5 53.0 0.8 60.3 1.3 ~8.0 10.1 32.J 0.5 I 67.2 O.• 1 
Oils' Fuels 96.l 1.2 128.7 1.0 151.4 l.S 105.6 1.6 101.! 2.3 55.7 1.0 124.! 2.: 'i 57.S O.• : 
Che111icals U1.0 10.7 1220.419.7 981.6 9.7 714.0 10.9 656.4 14.6 eo3.9 15.7 1039.~ 17.• 2650.5 16.91 
Manuflctu,.ed r.oocs '1929.4 23.51 2540.7 20.2 21l7.0 21.1 14n.1 22.5 !46.0 18.!11263.5 22.8 1237.1 j20.n !940.6 2s.:1 
Machine,.y&Ec:uianent :3J6J.1 40.9 55~8.I 44.0 4169.9 41.1 2366.0 36.1 1604.4 J5.7 1e92.! J4.2 2277.S 138.11 5999.!I 38.Zl 

,Misc.1111nuf •• ,.tic(esl' 590.0 17.2 947.7 7.5 61.2.3 6.3 316.6 4.8 171.2 3.8 176.0 J.; I 246.3 4.! i 5?6.2 3.3 [ 
'Othe,.s 12.7 0.2 10.2 0. 1 l6.6 0.4 9.2 0.1 8. 1 0.2 9.2 O.~ 7.l 

1

0.1 l 10.J 0. 1 : 

TOTAL IMPORTS 8217.1 100 12602.5 100 101l6.2 11)0 6555.7 100 44a9.l 100 5536.? 100 ,5974.7 1100 '156~8.I !CO, 

~:~~:~~~::::::::::1::~~::· 13.9 I~'.! 15.S 17'94.5 :~:: :~:::~- ~::~ -~~~:~· 21.1 795.2 :::~,-~~~:~· :::~\-~~:~:~· ~~:~'. 
Othe,. ConsUM,. (;oods 1436.8 17.5 21· •. !I 17.2 1444.5 14.4 1251.9 19.1 l29.4 7.4 606.! 11.0 6al.2 11.~I 2040.7 11.;1 
Aaw M1ter.i1ls 2073.! 25.l 260r.4 20.6 2297.8 22.8 1124.6 17.2 1316.8 29.4 1795.2 32.4 1762.l 2?.SI 4954.5 Jl.~i 
C1pira1 GO<Jds JlJS.l 40.7 52;·8.7 41.9 407'5.5 40.5 2322.2 JS.S 1719.8 J8.4 1546.S 28.0 2318.6 Ja.11 6540.7 41.n 
Othe,.s 215.7 2.6 590.5 4.7 451.2 4.5 432.4 6.6 164.6 3.8 584.0 10.6 267.9 4.5 I •41.1 2.3 1 

rOTAL IMPORTS 8204.4 100 12593.~ 100 10063.5 100 6546.5 100 14481.J 100 5527.7 100 5967.4 100 ;1s687.7 !CO : ............................................................................................................................................................................................................... 

~n:e : FOS Feder.al '.)rrice o( S1a1istics, Lagos 
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(Table 5.-') - Destin:tti1ln and "alue or E;morts at Current Prices (1987)(Ji) 

ll oestiNttan 1~;;;;:'. ., . ·; . · f~;;;;;;. ;··· ~;;;;:; .. ,.. ~;;;i;;'··;··· b;i:\·;··. 1~;;;;::, ··;··· 1 ~i;~;:~·-·;··· i 
1 ;~;~~~~~··········1;~~;~~- ;~:;~-!~~~:~- ;~:;2· ~~: ;~:22· ~~~:;- ;~:;.j·

1

;~~:;·1;;.:;;·:;~;:~- ;2:~· 2~;~:~- ~:;;·! 
Fnnc:e ?1!.Z !.34 1367.9 14.!7 1529.2 19.76 1848.1 20.Z;? 1M7.5 16. :1 13:.0.6 14.52 Z252.0 7.61 1· 

Cer.nany 637.5 5.19 661.0 7.19 !.35.7 10.50 !70.l 9.52 51!.5 6.9! 586.2 6.~ 1342.7 4.54 I Netherlands 12Z1.3 11.09 614 7 6.65 564.7 7.30 1054.9 11.57 1355.:. 11.56 M5.3 9.79 2992.:. 10.12: 
U1C l3.1 O.lO 124.• 1.l5 198.9 2.57 256.l 2.SO 411.5 3.51 ZTJ.5 l.~2 210.2 0.71 
Other EEC 601.3 5.46 12!5 . .0 ll.95 985.7 12.74 1464.l 16.02 192l.4 16 . .01 i'5.1 5.Z4 1S00.5 6.09 
Total EEC l411.:. 30.98 4053 . .0 4:..o~ 4114.2 5l.17 5523.9 60.4'0 6396.6 5•.57 3430.7 42.34 5597.5 29.07 
USA 3!89.3 35.32 2960.3 32.19 1784.5 23.06 1193.5 13.06 2025.1 17.ZS 3C67.6 3l.91 13795.5 46.64 
Other Yest. Yrld 275:..7 25.~2 1553.l 16.!9 914.1 11.!1 1615.5 17.68 1577.7 13.46 1039.2 11.:.9 4064.7 13.74 
All others 610.l 5.54 355.:. 3.56 477.4 6.17 324.5 3.55 1275.6 10.!a 391.2 :..l2 1696.:. 5.74 

COCOA,COCOA SUTTER 196.0 I.I'! 1611.5 l.53 257.5 .3.33 225.6 2.50 239. I 2.C4 415.5 4.59 777.9 2.63 
OTHER 1ERT COl9IOD. 55.9 0.7! l3.9 I O.l7 42.3 0.55 240.6 2.6.3 200.4 1.71 1!.3.0 2.a2 •36.1 1.:.1 

I

MA11uFACiuil£u we.us 

1 

03.7 

1 

\i.5a ;z.; a.;-a 1:.7.1 1.cni 

1 

:2.:. a.::. I o.l I o.::5 1;:0.l 

1 

:.ll 

1 

;:C9.5 c.;-1 I 
TOT•l EXPCRTS 11011.5 100.0 9196.9 1CO.O 7737.1 100.0 9139.3 100.J ,11720.! 1100.~ 19047.5 100.0 29577.9 100.0 : 

(Table 5.5) - Major E:<p0rt Commodities 1~38) 

Imports have not changed much since 1983: machinery and equipment account for over 35%, food 
declined sharply from 21% in 1984, to 18%, 16% and 11%, respectively in 85-86-87,(Table 5.1). 
During 1987, imports declined bee3usc of the effect of measures undertaken and of the devaluation 
of the dollar. Nigeria earns most of its foreign exchange in dollars against oil and the Naira is more 
tied to the dollar, than to any other foreign currency. At the same time, Nigeria's external trade is 
mainly with non-dollar based economics, mostly Europe: in 1987 UK an.: W - Germany accounted 
for about 30% of imports. It is a double jeopardy, for while Nigeria has to pay more dollars abroad 
for the same value of good and services, at home they had been paying more Naira to buy the same 
amount of dollars. This situation did not facilitate planning for Nigerian businessmen in 1987 anJ 
indeed forced many lo raise: prices even when consume~ buying power was obviously ebbing. 

(J7) Source · FOS Federal Orfice or S1a1is1ic:s, Lagm 

(38) Source: FOS Federal Orfice or S1atis1ic:s, Lagc.s • Review or External Trade 1?87 
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OPPORnJNnY STIJDIES 

ECONOMIC POLICIES 

INVESTMENT POLICY 

:ri order to achieve an accelerated pace or industrial development, government requires th3t 
proposals for the cst;iblishmcnt and operation or industries in Nigeria must take into account the 
following objectives: 

a) Providing greater employment. 

b) Increasing export or manufactured goods. 

c) Favouring dispersal of industries. 

d) Improving the technological skills and capability a\'ailablc in the country. 

c) Increasing local content of industrial output. 

£) Attracting foreign capital. 

g) Increasing private sector participation in the manufacturing sector. 

h) Privatization policy. 

With these objectives in mind the Federal Government, which has exclusive power in the fields of 
company taxation and tariff policy, offers special incentives to industrial enterprises where such 
incentives arc considcrd necessary in the overall economic interest in Nigeria. These incentives arc 
embodied in the following measures: 

A. Industrial development (income tax reliefl act 1958 - as amended b_v decree n. 22 of 1971 

The object or the Act is to encourage the establishment and development or such indus:rics rhat 
the Government may consider to be beneficial to Nigeria and assistance to which would hr in 
the public interest. By making relief from Income Tax possible during the early years or public 
companies eagagcd in pioneer industries. this Al.t is designed tC' attract capital to Nigeria in the 
development or its natural resources and the expansion of its industrial capacity. 

Before benefits provided by the Act can be obtair.ed, it is necessary that the industry or the 
products which it is proposed to establish, develop or produce should be declared a pioneer 
industry or a pioncr product. 

The tax relier period of a pioneer company shall not exceed three years in the first instance; at 
the end of the th!ee years the tax relief period may be extended: 

a) for a period of one year and thereafter for another period of one year, or 

b) for one pe:-iod of two years. 

In granting extension of tax relief period some of the points considered arc as follows: 

a) the rate of expansion, standard of efficiency and the level of development of the company 

b) the implementation or any scheme 

i) for the utilization of local raw material in the processes of the company, and 

ii) for the training and development of Nigerian personnel in the relevant industry 

MACRO-ECONOMICS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I • 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPPORTIJNITY snJDIES 

c) the relative importance of the industry in the economy of the counlr)'. 

d) the need for the C.'tpansion. having regard to the location of the industry, and 

c) such other rclcv-mt matters as may be required. 

If losses arc incurred during the tax holiday, a funhcr extension may be given.. For such accounting 
period within the tax holiday in which a loss incurred, the tax relief period is extended by the same 
period. 

There is also provision for capital expenditure; and the type which normally attracts relief from 
income tax and which is incurred in a tax relief period, to be written off wholly from the taxable 
profit arising after the period. 

As a corollary to the exemption Crom tax on profit earned by the company in its tax relief period, 
shareholders can be exempted from tax on dividend up to the amount of such profit. For the time 
being. below arc listed the schedule of pioneer industries and main pioneer products as announced 
by the Federal Ministry of Industries: 

Schedule of: 

Pioneer Industries 

1. Cultivation and processing of food and fruits, 
crops, vegetable and fruits tomato 

2. Manufacture of cocoa products cocoa 

3. The processing of oilseeds 

4. Integrated Dairy Production 

5. Cattle and ether Livestock Ranching 

6. Bone Crushing 

7. a. Oeepsca trawling and processing 

b. Coastal fishing and shrimping 
c. Inland lake fishing and processing 

8. Manufacture of salt 

9. Mining of lead/zinc ores by underground 
mining methods 

10. The manufacture of iron and steel from iron 
ore 

MACRO-ECONOMICS 

Main Pionttr Products 

Preserved, canned foodstuffs tea, coffee, 
refined sugar, puree/juice, etc. 

Cocoa powder, cocoa butter, cake, 
chocolates, cocoa wine 

Coconut oil. meal, cake; shell and shell 
flour, cotton-seed, oil, meal, cake; flour 
and lint; leccthin; bcnnisced oil. meal and 
cake; essential oil. meal and cake; castor
sccd oil. meal and cake cashew-nut, oil, 
meal and cake, sun-flower-seed oil. meal 
and cake, kernel cake. 

Butter, cheese, fluid milk, milk powder, 
icccrcam (by products-Livestock, minor 
edible dairy products) 

Livestock 

Gluc, gelatine, bone meal, bone flour, 
crush bone, oil grease and taUow. 

Preserved sea foods, fish and shrimps, 
fishmeals 
Refined edible salt (sodium chloride); 
crude salt 

Lead-zinc ores 

Iron and steel products 

page 42 



OPPORnJNITI' STIJDIES 

11. Manufacture of products made wholly mainly 
or metal 

12. Manufacture or l!lachinery involving l0C1l 
manufacture or a subst3Jlcial proportion or 
components thereof 

13. Manufacture or goods made wholly or partly 
or rubber 

14. Manufacture of nets from local raw materials 

15. The processing or local wheat-flour milling 

16. Oil palm plantation and processing 

17. Rubber plantation and processing 

18. Gum Arabic plantation and processing 

19. Integrated wood projects 

20. Manufacture of fertilizers 

21. Commercial vehicles manufacture 

B. Appro,:ed User Scheme 

Pipes and tubes. Nuts, or Bolts, Rivets, 
Washers. Screws. Nails, Wire, E:<trudcd 
metal sections 

Office and industrial machinery equipment 
and at'paratus (whether or not electrical) 

Tyres, tubes, compounded rubfxo!' ,i,el'!r:,..,r 

camelback, rubber solution, , ..,.,..,~, 
Dooring compound, rubber flooring 

Fishing nets, mosquito nets and related 
products 

Flour and offal 

Palm oil, palm kernel. offals 

Rubber 

Gum.Arabic 

Furniture, decorative veneer, blackboard, 
particle board, sawn-timber, plywood 

Supcrphosphatc and nitrogenous fertilizers 

Commercial 1t-ehicles 

The scheme was based on the recommendation of a commitce set up to advise on the 
stimulation of Nigerian industry by giving it relief from import duty and tariff protection. The 
scheme allows for eith~r exemption from import duty or grants a concessionary low rate of 
import duty on materials brought into Nigeria for use in the manufacture or processing of goods 
or in the provision of services, provided that certain conditions arc fulfilled. 

To qu."'.lify for relief under the Approved User Scheme an applicant must satisfy the Federal 
Government that it is impossible to provide the goods or services in question at prices lnw 
enough to compete with the imported equivalent; or that the imported finished article bears a 
lower proportion of import duty than the materials imported to manufacture the same article in 
Nigeria. 
The Federal Government must also be satisfied that any relief to be made is to the. overall 
economic advantage of Nigeria having regard to certain criteria. 

As with income tax relief, import duties relief is intended as a mca!.ure of temporary assistanc.c 
in order to enable a new industry to become established in Nigeria, or for an already established 
industry to be developed on a scale suitable to the country's overall economic requirements. 

The exemption from import duty or a granting of a concessionary lower rate of import duty may 
not apply to any articles which are manufactured locally and which an approved manufact11rcr 
can purchase from this source but which he chooses to import. benefits under Approved User 
Scheme can be varied by budgetary announcement and embodied in rariff amenciment• 
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C. Companies income Tax Act (Accelera1ed Deprrcialion) 

This Ad grants to companies a much quicker write-down of their capital assets in the early years 
of produdion so as to enable them to amortise their capital assets during their formative years 
and so build U? liquid reserves at an early date. The capital allowances involved arc as follows: 

Qualifying Expenditure in Initial Annual 
rcsped of Allowance Allowance 

% % 

a) Building Expenditure 5 10 

b) Industrial Building 
Expenditure 15 10 

c) Mining Expenditure 20 10 

d) Plant Expenditure 
(excluding furniture and 
fittings) 20 10 

c) Furniture and Fittings 15 10 

f) Motor vehicle Expenditure 25 10 

g) Plantation Equipment 
Expenditure ::!() 33,5 

h) Housing Estate Expenditure 20 10 

i) Ranching and Plantation 
Expenditure 25 15 

j) Research & Development 
Expenditure 75 12.5 

This ad has been also amended in order to encourage potential and existing investors and 
entrepreneurs. Henceforth the following ;eliefs and regulations shall apply: 

a) Corporate Tax Rate is 40% from 1987 

b) Penalty for failure to pay on due date is 10% per annum of the oi.tstanding amoung 

c) Section 49(3) of the companies Income Tax Act requires companies to submit detailed tax 
computations along with their returns and audited accounts and Industrial lnspedorate 
Department Acceptance Certificate; 

d) When tax payer wants to appeal against a court decision, the disputed tax shall be paid. The body 
of Aopeal Commissioners as well as the courts have been empowered to impose a penalty of 10% 
where an appeal proves to be frivolous or groundless, 

e) Power to obtain information by a tax authority on banks' customers which has been provided in 
the Income Tax Management Act is also applicable to Companies Income Tax Act 1979. 

D.Approved Status 

Foreign investors in the Nigeria economy arc required to obtain Approved Status for their 
original investment in order to cnr.ure future unimpeded repatriation of their capital, dividends, 
etc. Approved Status is a recognition thar the original investment comes into the country from 

MACRO-ECONOMICS page 44 



6..? 

OPPORTIJNl1Y STIJDIES 

abroad in the form of cquiry either by way of cash and/or parts, equipment and machinery. 
Approved Status can be granted in principle or as fmal. 

E. Tax relief for Research and Da•dopment 

Iodusrrial csrablishmcot arc c;q>ectcd to engage in Research and Development (R&D) for the 
improvement of their processes and products. Up to 120% of expenses oo R&D arc tu 
dcductablc. provided that such R&D activities arc carried out in Nigeria and arc connected -..ith 
the business from which income or profit is derived. For the purpose of R&D oo local raw 
materials, 140% of expenses arc allowed. Where the research is long term, it will be regarded as 
a capital expenditure and will be written off against profits. Io administering this tax relief, the 
Federal Ministry of fmancc shall consult the Federal ministry of Science and Technology to 
determine the gcouinity of such R&D activities. The results of such research could be patented 
and protected in accordance with intcrnatioonaly accepted industrial property rights. 

F. Tar relief/or lnvestmenu in Economically Disadwuuaged Local Government Areas 

Entrepreneurs who iovesl io economically disadvantaged local government areas arc entitled to 
special income tax and other concessions. These include: 

a) Seven years income tax concessions under the pioneer status scheme 

b) Special concession by relevant State Governments 

c) Additional 5% over and above the initial capital depreciation allowance under the Company 
Income Tax Act (Accelerated Capital Depreciation) 

For the purpose of administering these incentives, the country has been grouped into the following 
zones: 

Zone 1 Industrially and economically developed Local Government Areas 

Zonc2 Less industrially and economically dcvc!oped Local Government Areas 

Zone3 least industrially and economically developed Local G<.>vcrnmcnt Areas 

Less industrially and cco11omically developed and least industrially and economically developed 
Local Government Areas arc dcfmcd in terms of ioadcquancics of: 

- industrial production in gross and per capital basis available 

- social and economic infrastructures 

- level of labour market development 

G. Double Taxation (Income Tax Act 1979) 

By Decree No. 4 1985 (Miscellaneous Taxation Provisions) the Income Tax Act of 1979 was 
amended. The cff ect of the amendment was to eliminate double taxation on investment income. 

FISCAL POLICY 

Nigeria's fiscal policy has barely ..:nough time lo reflect nationo.I development imperatives after 
attaining political independence when the oil sector assumed prominence in the national economy. 

With the rapid escalation of oil prires and the resulting oil boom, the need to adopt a fiscal policy 
designed to promote saving and investment was not ascribed the importance it deserved in :! 

developing country. 
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A critical look at the existing structure of taxation in Nigeria would show thal the country's fiscal 
policy has noc been geared towards the encouragement of indmiduals lo save and in\"CSl. Personal 
income tax is so progressive on the local ncl income that it gi\"CS no preferential treatment lo sa.,ings. 
The emphasis of the existing taxation policy, on the ability to pay and the resulting highly progressi\"C 
ta:<01tion turns out to be detrimental to initiative and effort. 

In 1987 some adjUSlments in income taxes have been made in order to enhance disposable income. 

The maximum tax rate to be paid was lowered from 70 per ecol to 55 percent, bul in the fmal 
analysis, the tax relief did nOl seem to amount to much. since the real ocnefits from the reductions in 
the lax rate:> would benefit mOSlly those within lhe range of taxable income of N. 30,000 and above to 
which very few employees. and probably none in the public sector, belonged. 

Current income tax structure is given int he following table. 

Income to be taxed RateofTax Perttnt 

For every naira of the first N2,000 10 K per N 10 
For every naira of next N 2,000 15 K perN 15 
For every naira of next N 2,000 20 K per N ::'.() 

For every naira of neXI N2,000 25 Kper N 25 
For every naira of next N 2.000 30 K per N 30 
For every naira of neXI N 5,000 35 KperN 35 
For e\·ery naira of neXI N 5,000 40 K per N 40 
For every naira of next N 10,000 45 K per N -'5 
For every naira of next N 10,000 50 K per N 50 
For every naira of income over N 40,000 55 K per N 55 

Similarly, in the interest of savings and investment, th~ existinit lax incentive on di\idends is rather 
restrictive. The tax exemption is restricted to profits accru:..~g the foreign capital participation only 
and also discriminates against certain productive and essential sectors. 

For the free di\idends, an individual or company deriving dividends from any company enjoys tax 
free dividends for 3 years if: 

I) the paying company is incorporated in Nigeria; 

::!) the equity participation is imported into Nigeria between Isl January 1987 and 31 December 199~; 

3) recipient's equity in the company constitues not less than 10% of the company's share capital. 
In addition to (1), (1) and (3) above, if the company paying the dividends is engaged in agricultural 
production within Nigeria or processing of such Nigerian agricultural products produced within 
Nigeria or the production of petrochemicals or Liquefied natural Gas, the tax free period shall be 
5 years. 

Relatedly, the present witholding tax of i5 percent on dividend and interests appears to be 
contradictory to the objective of promoting savings and investment for rapid economic recovery and 
growth. 

As for companies income tax, lhe laxation of company profils in Nigeria is also capable of 
discouraging inveslmenl. Corpora1e sa'vings and investment account for a considerahle proportion of 
the national produc1ion effort. Considering Nigeria'!\ economic environmcnl, companies have been 
penalised by a corporate lax rate of 40% (lowered in 1987 from 45%) lhat didn't encourage them to 
meet the investment challenges of SAP and to 11lay an effective tole in the national effort at 
privatization. 
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In the area of indirect ta.ution. considerable t>rogrcss has been made towards e\"Olving an 
appropriate tariff structure in line with the current imperal~ of the national economy. The new 
tariff structure has been designed to provide reasonable levels of protection to domestic industries. 
Some stabilicy has been built into it in the sense that a new tariff measure is expected to last for a 
period of seven years. 

Non-essential items have been prohibited from being imponed into the country, and all imported 
commodities which have toe.al substitucs now auract extra landing charges equi .. "alenl lo the excise 
duty on such local substitutes. Thi~ is designed lo remove the disadvantage imposed by excise ducy on 
locally produced goods. 

Most excisable items are final and luxury goods. The number of such excisable products has been 
reduced from 412 lo 182. All intermediate products have been removed irom the excise list. It is 
hoped lhal this trend will br. maintained until the tariff struaure that will best sen-c the purpose of 
economic recovery and growth is evolved. 

6.3 TARIFF POLICY 

As part of the SAP framework. in 1987-1988 Nigeria developed a more bbcral import policy and a 
comprehensive set of incentives to encourage exports. 

Io accordance with the SAP's principles. the Nigerian go .. -cmment abolished import 30d export 
licences. dissolved Nigeria's six agricultural boards. ended rnost price controls and reduced the list of 
banned imports from 74 to 18 produa (Tab. E.3.1)<1>. 

Tab. E.3.1 

SCHEDULE3 

IMPORT PROHIBITION LIST (TRADE) 

1. Cigaretie! (2402.10 to 2002.90) 

2. Live or deai poultry, that is, fowls, ducks, geese, turkeys and guinea fowls excluding grand-parent 
and foundation stocks for re::.earch and mulliplication purposes (0105.11 to 0105.99 and 0205.10 to 
0205.50). 

3. Vegetables, including tomato puree and paste, roots and tubers, fresh or dried, whole or sliced cut 
or powdered and sago pitch (0604.99, 0701.10 to 0714.90, 2001.10 to 2005.90, 2103.20). 

4. Procc.~d wood (4404.00, 4407.10 to 4413.00) excluding wood in the rough, roughly squared or 
half squared but not further manufactured (4401.10 to 4403.99). Furniture and furniture products 
(9401.10 to 9401.90) 9403.10 10 9406.00). 

5. Ewin 1he shell, including 1hose for ha1ching (0407.00). 

6. Fruils fresh or preserved and fruit juices (0801.10 lo 0814.00, ~006.00 and 2008.11 to 
2008.99)(2009. ti to 2009.90). 

( 1) In 1?89 1he gOYCmmen1 budge! revised cuS1oms rcs1ne1ions. Wllh 1he removal or cipreue. 1ewellcry and pan1cle 00..rds rrom 1hc hSI or 

proh1bi1ed i1ems. They"""· however. a11rac1 high ra1u or duly. ar 200. lOO and SO per cen1 respcc:rrvcly. 
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7. Textile fabrics of all types and articles thereof Chap<er 50 lo 63 but excluding. 
a) Nylon Tyre cord (5902.10 to 5902.90); 
b) Multifilamenl Nylon chafer fabric and tracing cloth; (5111.10 and 5112.:!0; 5901.10 lo 5901.90): 
c) Fire resistant mattress tickings (5903.10 lo 5903.90) 
d) Narrow fabrics of SS06.10 to 5806.40 trimmings and linings of (5903.10 to 5903.90, 5908.00, 
5808.10 to 5808.90). 
e) Mosquito neuing materials; ( 5608. ! 9 and 5608.90); 
f) Gloves for industrial use (6116.10 to 6116.99); 
g) Made-up fishing nelS (5608.11); 
h) Can~ Fabric for the manufacture of fan belt (5907.00 and 5908.00) 

8. Domestic articles and wares made of plaslic materials excluding babics's feeding boltlcs (3918.10 
and 3918.90, 3922.10 ~o 3922.10 and 3924.90). 

9. Evian and similar waters, hot drinks and beverages, Beer and Stout (2201.10 to 2203.00), mall and 
barley (1003.00 and 1107.10- 110720) 

10. Articles of jewellery and precious metals (7112.10 lo 7118.90). 

11. Rice and rice produelS (1006.10 lo 1006.40) 

12. Maize and maize products (1005.10 to 1005.90) 

13. Wheat and wheat produelS ( 1101.00 lo 1103.29) 

14. All sparkling wines including champagne (2204.10 lo 220-l.29) 

15. Gaming machines (950.J.10 and 950.J.30) 

16. Vegetable oils excluding linseed and castor oils used as industrial raw materials 1515.11, 1515.19 
and 1515.30 

17. Aluminium sulphate :Ucluding alum (2833.22 and 2833.30) 

18. Retreated an<! used tyres (4012.10, 4012.20 and 4012.90) 

Tab. E.3.1 bis 

SCHEDULE4 

GOODS: THE IMPORTATION OF WHICH IS ABSOLUTELY PROHIBITED 

1. Air pistol 

2. Airmail photographic printing paper 

3. Base or counterfeit coin of any country 

4. Beads composed of inflammable celluloid or other similar substances 

5. Blanck invoices 

6. Coupons for foreign football pools or other belling arrangementss 

7. Cowriers 

8. Exhausted tea or lea mixed with other substances. For the purposes of this item, "exhausted te:t" 
means any lea. 
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9. faian and similar waters. M>ft drinks and beverages. Beer and stout (2101.10 to 2:ll3.00), malt and 
barley (1003.00 and 11G7JO - 1107.20) 

IC. Articles of jewellery and precious metals (7112.10 to 7118.90) 

11. Rice and rice products (1006.10 to 1006.40) 

12. Maize and maize products (1005.10 to 1005.90) 

13. Wheat and wheat products (1101.00 to 1103.29) 

l·t All sparkling wines including champagne (2204.10 to ~.29) 

15. Gaming Machines (9504.10 and 9504.30) 

16. Vegetable oils excluding linseed and castor oils used as industrial raw materials 1515.11, 1515.19 
and 1515.30 

17. Aluminium sulphate including alum (2833.22 and 2833.30) 

18. Retreaded and USc:d tyres (4012.10, 40U20 and 4012.90) 

19. Spirits 

1) Other than 
a) alcoholic bitters, liqueurs, cordials and mixtures admitted as such in his discretion by the 
Director 
b) brandy, i.e. a spirit 
i) distilled in grape-growing countries from fermented grape juice and from no other materials, 
and 
ii) stored in wood for a period of three years 
c} drugs and medicinal spirits admitted as such in his discretion by the Director 
d) gin. i.e. a spirit 
i) produced by distillation from a mixed mash of cereal grains only saccharified by the diastase of 
malt and then flavoured by re-distillation with juniper berries and other vegetable ingredients and 
of a brand which has been notified as an approved brand by notice in the Gazette and in 
containers labelled with the name and address of the owner of the band; 
or 
ii) prorluced by distillation at least three times in a post-still from a mixed mash of barley, rye and 
maize saccharified by the diastase of malt and then rectified by re-distillation in a postestill after 
the addition of juniper berries and other vegetable materials; 
e) methylated or denatured spirits, i.e. 
i) mineralised methylated spirit mixed as follows: • to every ninety parts by volume of spirits nine 
and one-half parts by volume of wood naphtha and one part by volume of crude tyridine and to 
every 445 litres of the mixture 1.7 litres of mineral naphtha or petroleum oil and not less than 0.7 
grammes by weight of pwdered aniline dye (methylviolet) and so in proportion for nay quantity 
less than 445 litres; and 
ii) industrial methylated spirits imported under licence from the Director and mixed as follows. 
to every ninety-live parts by volume of spirits live parts by volume of wood naphtha and also one
half of one parts by volume of the mixture; and 
iii) spirit denatured for a particular purpose in such manner a:; the Director in any special 
circumstance may permit; 
t) perfumed spirits; 
g) rum, i.e. a spirit 
i) distilled direct from sugar-cane products in sugar-cane frowing countries; and 
ii) stored in wood for a period if three years 
h) spirits imporred for medical of cienrific ourposes, subject to ~uch conditions as the Directory 
may prescribe; 
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OPPORTIJNllY STIJDIES 

i) spirils totally unifit for use as potable spirils admined lo entry as such int he discretion by lhc 
Director; and 
j) whisky, i.e. a spirit 
i) oblaincd by distillation from a mash or cereals grains saccharified by lhc diastase of mall; and 
ii) slored in wood for a period of three years. 

2) Containing more lhan forty-eight and one-half ocr cenlum of opurc alcohol by volume except 
denatured, medicalcd and permed spirits. and such other spirits which the Director, in his 
discretion, may allow to be imported subject to such conditions as he may sec fit to impose. 

A comprehensive tariff review to formulate proposals for a more permanent. lower and uniform 
structure of tariffs and excise duty was completed in December 1987. To avoid imposing undue 
hardships on existing enterprises from a sudden change in tariffs, and to provide producers and 
consumers with a longer policy time horizon within which to make decisions, the new tariff schedule 
has been phased over a period of7 y~ars (Annex A). 

The Government has also transf errcd the duty assessment and collection functions from the 
Customs and Excise Department to the banking system. The overall tariff strcturc is a significant 
improvement in terms of providing a more certain policy environment within which to make 
decisions and appropriate signals to investors on efficient resource allocation. 

protection of domestic industry has been ensured not only by setting up a high tariff wall but also by 
promoting a series of imprtant incentive measures for the exporting enterproses. 

These incentive m.:asures have been given legal backing by the Export (incentives and Miscellaneous 
provisions) Decree N. 18of11th July, 1986. The incentives under reference arc: 

1) Currency retention scheme 

An exporter is allowed 100% retentions of his foreign exchange earnings in Im. domicialry bank 
account in Nigeria. The amou.1t so relained may be used to pay for specified export-related 
activilies. 

2) Export development fund 

The export development fund shall be used to provide financial assistance to private exporting 
companies to cover part of the initial expenses in respect of export promotion activities. 

3) Export expansion ivant fund 

The export expansion fund shall be used to provide cash inducement for exporters who have 
exported a minimum of N 50,000 worth of semi-manufactured products. 

4) E:sport adjustment scheme fund 

An export adjustment scheme fund has been established to serve as a supplementary expon 
subsidy. Proceeds will be used to compensate exporters for: 

a. high costs of production arising from infrastructural deficiencies; 

tJ. purchasing commodities at prices higher than prevailing world market prices by fixed by 
govemment; 

c. other factor-beyond the control of thl' exporter. 

5) Rc-discmmtjo~ of short-rerm hills for e:sport 

This facility will enable all exporters to re-discounr their ~hort-tcrm bills under a scheme provide 
for in the Central Bank of Nigeria (CBN)(Amendment) Act 1967. 
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OPPORTUNITT STIJDIES 

6) Import duty drawback 

Under the Customs (duty drawback) Regulations 1959, importers can claim rcp<i:mcnt of 
impo1 t duty paid for materials used in producing export goods. Repayment will be made in foll if 
materials arc imported for use in the production of goods which arc exported. In the cas.; of 
certain composite goods which contain wholy or partly duty-paid ingredients, the Customs am! 
Excise Department may grant bonafide applicants a "fixed rate" drawback on proof of 
exportation of such goods or their dispos.J in an approved manner. The objecti\'C of the duty 
drawback is to encol>.. age the production of various export goods as a means to dive!Sify the 
economy away from oil. To encourage non-oil export de\'Clopment and to enable exporters 
complete effecti\'Cly on international markets, a duty drawback scheme invol\i.ng duty 
suspension for qualifying exporters backed by bankers' guarantees, has been put in place. 

7) Capital allowance 

An additional annual capital allowance of 5 per cent is gj\'CD on plant and machinery for 
"manufacturing exporters" (those that export at least 50 per cent of their annual turnover) 
pro1'ided that the product has at least 40 per cent local raw materials content or 35 per cent 
value added. 

8) Tax relief on inceres~ income 

The Companies income Tax Act J979 has also been amended to grant tax relief on interest 
accruing from any loans granted to aid investment in export-oriented industries. 

9) J;:qmrt credit guarantee and insurance shceme 

In order to make Nigerian products complete effectively in the international market as well as to 
ensure genuine exporters against some political and other risks including default in payment. the 
government has approved the establishment of an export credit guarantee and insurance 
scheme. Exporters will also be in a position to grant their customers some credit facilities. 
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7. 

OPPOR1lJNl1Y STIJDIES 

IDENTIFICATION OF INVESTMENT OPPORTIJNITIES 

The follo\\ing aspects of the economic policy will play an important role in the selection of the 
projects the NIDB may be considning for the implementation of its Investment Programme of 
Industrial Transformation. 
They are: 

a) The shortage of foreign exchang ~. as a major constraint to industrial development financing. 
Industries. in need of foreign cur:ency necessary to import raw materials and spare parts are 
obliged to participate in auctions. which. most of the times do not succeed in providing the 
amounlS required and always result in increasing the rate of exchange. 

b) The current strong emphasis of GC1vernment's industrialization policy on the promotion of small 
and medium scale industries. which :'1!DB must reflect m its i>perations. 

c) The current privatiz.ation policy of the Government which implies that the private sector has an 
increasing role to play in the industrialization process. The difficulties in ~etting foreign currency 
and the high interests requested by the banks for the bans, however, will discourage many 
potential investors. 

d) T~e existing sources of funds for industrial financing which impose a ceiling on the size of projects 
that could benefit such as NERFUND, SME and NIDB's other soun.es such as ADB. 
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AGRO-BASED SUB-SECTOR ANALYSIS 
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OPPORTIJNllY STIJDIES 

AGRO-R,\SED INDUSTRIES 

Nigeria is primarily an agr3rian economy. Agriculture w;is the main scay of the economy and the: 

major c3r11cr of foreign exchange before rhc oil boom. Despite the large SC3lc neglect of the sub

sector during the oil euphoria. it still accounts for O\-cr 30 per cent of the G.D.P. Tne po«cntw for 

self sufficiency, export creation and employment expansion in the sub-sector is \"Cry considerable. 

There has been a reawakening to this potential in recent years following the economic recession. The 

expansion or the sector has f catured prominenlly in the SAP economic reform objectives. It is the 

new policy or the Federal Government to expand agriculture for self-reliance in food production, 

supplying raw materials to the agro-aUied industrialized sub-sector and generation or adequate 

surplus to boost non-oil exports. 

Incentives arc being given lo the sector and there arc strong indications already that the response is 

positive. Peasant output is improving. while plantation agriculture is expanding. 

The existing linkage between the agricultural and industrial sectors of the economy is cnrcmc:ly 

weak. Now that agriculture is improving, manufacturing has to respond by processing agricultural 

produce for the mutual benefit of the two sectors. 

Such linkage will reduce the import-dependence or the local manufacturing sector and will minimize 

the loss or agricultural produce during and after h3lVCst, due lo inadequate storage facilities. 

In the following chapters some agro-bascd industries will be explored for investment opportunities. 

The analysis will include, whenever possible, information on the international situation, mainly in 

those countries having environme1ual conditions similar to those of Nigeria. 
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A.l 

A.1.1 

A.1.2 

A.1.3 

OPPORTUNllY snJDIES 

OIL PALM 

Oun.C>QK OF OIL PALM IN TifE WORLD 

ENVlRONMENfAL CONDmONS 

The oil-palm (Elafts Guinttnsis) is an African tree growing in a belt situated berwccn latitud~ 
16 degrees North and 12 degrees South of the Equator. 

In the following prcscntatioa, the term oil-palm stands for tree. while palm oil Slands for the extract 
in general. 

The original world distribution of oil-palm trees which was mainly in West Africa is now changed. as 
two countries Malaysia and Indonesia alone produce 75% of palm-oil world production. Among 
African countries the most important arc Ivory Coast. Cameroon. Benin. Zaire and Nigeria. 

VARIETIES AND GRADING 

The wild grove oil palm may reach even 25 meters high. r.:?rming subspecies arc limited to about 12 
meters to facilitate cxploitatioo. 

V arietics arc more morphological subspecies related to the site origin: oil palms have been spreac! in 
Central and South America (North Brazil, Guyana, Mexico, Costa Rica, Columbia} in the Antilles, 
in South East Asia (Malaysia, Indonesia). 

Quality of palm-oil is graded according to physical and chemical cbaractcristic.s. The most important 
one, the "free fatty acid content", indicates whether the extracted oil is edible or not.It is expressed in 
percentage and a palm oil is considered edible if free fatty acid content is lower that 5%; in some 
cases it may reach as much as 15 % . 

Oil palm fruit is formed by two main parts: 

- th~ pulp which is the fleshy part of the fresh fruit surrounding the kernel 

- the kernel. 

Oil may be extracted from both parts: 

- the pulp oil content may be in a range between 40 and 70 % or total weight according to variety. 

- the kernel extracted oil stays in a range berwccn 48 and 51% of total weight. 

World-wide clones rich of pulp and small kernel size arc predominant. Only recently kernel oil is 
regarded with more intcrCSl for margarine and other food industries. Kernel oil, being a lauric·acid 
oil, bas also a wide use in indUSlry, mainiy detergents and synthetic rubbers. 

AGRONOMIC CONSIDERATIONS 

Oil palm is comparatively a very interesting tree crop for oil extraction: one hectare of Oil Palm 
extracts as much oil as 6 hectares of Ground-Nuts or 10 to 12 hectares of Soyabcans. 

Selected varieties in Malaysia reach yields above 25 Tons/ha of Fresh Fruit Bunches (FFB). 
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A.1.4 

A.U.1 

A.1.5 

OPPORTIJNllY STIJDIES 

PROCESSING A."llD MAIN PRODUCTS 

The fruits of che oil palm are oflco processed IOC3lly in chc origin councrics, whilsi the palm kernels 
arc exported lo lhc councrics where the oil is consumed. Oil is extracted by means or presses or 
sol .. 'Cnl. 

Margarine is che major use of lhe palm-oil io lhe food industry, soap & delcrgcnls manufacturing 
comes ocxt. 

Procnsing Oqw-diamm <ror palm-oil and oalm-krmrl oil) 

r 
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WAT'E .. OIL 

I 
I~ 

WORLD PRODUCTION & TRADE 

I~ 

Palm & Palm kernel oil world production, excluding USSR & China, is estimaied in 1985(1) 

- P; Im Oil 
- Kernel Palm oil 

Published prices in May 1989 were the following: 

• Palm Oil(Malaysia-Sumatr:i) 
- Palm Kernel Oil (Malaysia) 
· Palm Kernel (Nigeria) 

1,200,000 tons/year 
400,000 tons /year 

400 $/Ton Cif London 
530 S/Ton Cif London 
250 SfTon Cif London 

Tn Source: Srock Exchange Dullcrin Commod11y Year Book 

OIL PALM 
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.U 

.U.l 

States 

Anambra 
Cr.River 
Rivers 
Imo 
Bendel 
Ondo 
Ogun 
Bcnue 
Oyo 

TOTAL 

OPPORTIJNllY STIJDIES 

OIL PALM IN NIGERIA 

ASSESSMEl'IT OF OIL PALM PL\i.VTATIONS IN NIGERIA 

I 
I 
I 

The climatic conditions of Nigeria arc generally favourable to oil-palm, that grows in the whok 
Southern Nigeria. The oil palm heir includes the States of Oyo, Ogun. Lagos, Ondo. BcnJel. I 
Anambra, Imo, Ri,'Crs, AL.-wa-lbom. Cross Ri\'Cr and Benuc. Th~ cSlim:ued land surface of tl!e oil 
palm plantations, shared into wild grove, Government CSlatcs and smallholdings arc shown in the 
following table, along with the palm potential produces, referred to year 1985_(!) .The second tabk 
hcrcbclow shows the CSlimatcd land surface and potential palm-oil and kernel-oil production per I 
State, referred to year 1985.(J)(FFB = Fresh Fruit Bunches) 

beet.ans FFB palm oil p.hm.oil Total 
tons tons tons oil tons 

Wild grove 2,wo.~ 4.800,000 432,000 ::!.40.000 672,000 
Government Estates 71,891 718,·UO 143.682 35.9~ l79,(i()2 

Smallholders 96,782 938,792 187,756 46,9.io 234,696 

100% exploitation 

I 
6A57,202 763,438 3~S60 1,086,~8 

70% exploitation 4.520,041 5.J.t,.wt'i ~.000 760,.WS 

Wild Grove Government Estates Small holdings 

Potential ~ o...: ::tial Potential 
Land Yield Palm-oil Land Yield aim-oil Land Yi ... :..! Palm-oil 

Surface (Ton of product. Surface (Ton product. Surface (Ton product. 
(ha) fib) (Ton) (ha} of fib) (Ton) (ha) of fib) (Ton) 

(a) (b) (c) (d) (c) (f) 

"50,000 500,000 45,000 2,572 15,720 5,144 9,049 87,775 17.555 
600,000 l ,::!00,000 108.000 17,491 174.910 34.982 46555 451,583 90,316 
160,000 320,000 28,800 12.657 1~.570 25.314 7,095 68.821 13,764 
450,000 900.000 81,000 8,119 81,190 16,238 ::!.4,727 239.853 47,970 
115,000 130,000 20,70C 14A59 144,590 28.918 5.916 57.385 11.477 
90,000 180.000 16.100 11,688 116,380 23.276 l,610 15,617 3.123 

150,000 300,000 ::!.7,000 4,498 44,980 8.996 1.1.J.t 11.000 ::!.,::!.()() 
135.000 370,000 33.300 -W1 4,070 814 ::!.93 2.842 568 
400.000 800,000 72,000 -U).J 3,998 783 

2, .W0,000 4.800.000 432,000 71.891 718,UO 143.682 96,783 938,79:! 187.756 

The following assumplions were taken in10 consideration in rhc above 1ables: 

For wild grove oil palm: 
a) yield 
b) extrac1ion ralc 
For Government estates: 
c) yield 
d) cxtrac1ion ralc 
For smallholders' plantalion5: 
c) yield 
f) e~raciion ralc 

= :! ions FFB/heclarc 
= 9':1 for palm-oil; 5% for kernel. 

= 10 lon5 FFB/hcctarc 
= 20% for palm-oil; 5'?(; for kernel. 

= <;,7 lons FFB/hcclarc 
= 20'0 for palm-oil; 5% for kernel. 
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1 ~)Source: Fcrdcr31 Dcpanmcnr o( 1\gncullurc. llcn1n C11v. :-.;1gcna 
1 J) Source: ~fon110nng and Evaluauon l:n111\nnual Rcpon l?Rh 
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A..?.l 

OPPORTIJNITI' STIJDIES 

A \'ERAGE \1ELD IN NIGERIA 

Although soils. rainfall, lemperalure and sunshine hours in Nigeria arc generally fa\·ourablc lo o!l
palm. 1he maximum actual ~icld for lhc plantations range from 8 lo 14 cons of fresh frui1 bunches 
(FFB) per hectare (againsl 25-30 in Malaysia) . 

The main deficiencies which lead 10 lhc low yields of 1hc Nigerian oil palm plan1a1ions can be 
summarized as follows: 

- potassium and nutrients deficiency ~r the soil; 
- dry season, in\-ol.,ing water deficit in the range of 200-'00 mm. per year. in Malaysia rainfall is 

more evenly distributed over the year. 
- average sunshine nours arc rather low and delay fruit ripening thus reducing the oil con1cn1; 
- infestation of the plantations by noxi~w. weeds, specially the "Eupatarium Odoratum", which 

seriously compete wirh the oil palm for soil nutrients; 
- intcrcropping with food crops carried out by smallholders. This practice prevents lhc spread or 

noxious weeds, but reduces significantly the yield. 
- with regard to the wild palm grove (dura species), which docs not require any husbandry, farmers 

harvest only when the prices arc attractive. 

Excluding soil deficiencies ,.;.illch could be to some extent counteracted by fertilizer applications, the 
other nalural environmental conslrainlS mean lhal, even under lhc best of husbandry practices. 
Nigeria unfortuoarcly cannot compete with Malaysia. 

.U.J EXTENSION OF ESTATES 

.u . .u 

A.2.U 

As far as the smallholders arc concerned, lhc esrimatcd average area of planlations is 1.5-2.0 
hectares. The Scale estates arc much larger, reaching in some cases thousands of hectares (above 
15,000 ha. for Risonpalm Estale owned by lhc Rivers Slate Government). State estalcs arc generally 
equipped with its own oil milling plant 

QUALITI' OF THE PRODUCTS 

Varieties omcnt in Nigeria 

The main varieties of the oil palm arc two: 

·"Dura·. which i.; the wild grove palm, naturally growing in the tropical forest belt. 
• "Tenera·, which has been more recently planted in the Stale estates and in the small~.olders' 

plantations. 

The average weighl of oil extract and kernel referred to the relevant fFB weight: 

Variety 

Tcnera 
Dura 

Palm oil 

20% 
9% 

kernel 

.J% 
5% 

Kernel oil extracted from kernel reaches .JO % of weight in both cases. 

Quality or lhf Palm-oil 

Al prescnl a 101 of smallholders prei;s !heir own palm fruilli inlo oil by mcani; of very simple 
machinery. This kind of proccliSing goves low yields and poor quality of rhc oil extracted (oxidarion, 
unrefined oil) and consequently rhc marker prices arc ralhcr low. 
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OPPORTIJNm' STUDIES 

A.1.5 FEDERAL A.'iD STA TE POLICIES 

A..2.5.1 

:\..2.6 

A.2.6.1 

:Sigeria·s constitution makcs the Stales responsible for agricultural de\"clopment. C\"cnchough in 
practice the Federal GO\'Crnmc::nl has a major role:: by establishing overall sectorial policies and by 
funding specific programs through various org31lisms. One of its Departments, the Federal 
Department of Agriculture (FDA) has a Tree:: Crops Division which formulates programs and 
on~rsees the implementation of tree crop de,·elopmenl. in ~hich the oil palm is included. As a 
consequence of its statement on Agricultural policy of January 1987, the Federal Government 
banned the import of a wide range of agricultural commodities, to promOle selJ·-sufficicncy. Other 
policy measures included the abolition of the agricultural tariffs lo improve incentives for pri,-acc 
sector a~ivity. In January 1989 the Federal Government published a new list of baMed i;ems, 
reaffirming the ban on imports of \"Cgetable oil. with the purpose of stimulating local \"Cgetable oil 
production. Special loans have recently been made to palm oil and palm kernel c · :nills. New 
inter\'cntions in the oil-palm sector have been planned in recent years by the Federal Government 
together with the Nigerian Oe\-cloprnent Bank (NIDB), the World Bank and the FAO. 

It is wonh mentioning that che World Bank prepared a Tree Crops Projecr, designed lo assist in 
meeting shorter-terms needs for increasing processing capacity in both palm oil and rubber. 
medium-term needs for rehabilitation and longer-term needs for planting higher yielding oil palm. 
The project is detailed described in a report published in 1988. 

The public sector will be co-ordinated by ADAPALM (see page 63), whilst the extension units and 
agencies will be controlled by State Governments in each of the 10 Southern concerned Stales. 
According to these recent projects 10,000 hectares of mono crop oil palm plantations will be newly 
planted. Additional 30,000 intercrop hectares will be replanted. 

National Rtse-arch lnsriturrs 

NIFOR, the Nigerian lrstitute for Oil Palm Research, which was csrablished in 1939 under che 
supef'-ision of the Ministry of Science and Technology, carries out its support for oil palm and olhcr 
tree crops development. Its aim is to undertake research, lo prmide planting materials anJ 
techniques and to develop low-cost technologies for processing palm fruit which ensure high 
extraction rates of good quality palm-oil. Furthermore NIFOR produces sprouted seeds of good 
qualicy to supply State and plantation nurseries. 

AGRONOMIC CONSIDERATIONS 

Fertilizers 

Potassium and nitrogen arc imporiant for oil palm fruiting. Jn che Souihern Nigerian soils arc 
generally low in nutrients and polas..c;ium deficiency is common. Presenily oil palm planrations use 
very linlc quantity of fcnilizers. FAO (Food and Agriculture Organi1.a1ion) recommends 1hc 
following rates: 

cype of lst year :!nd year 3rd year 
fcnilizcr kg/ha kg/ha kg/ha 

ammomium sulphate 130 130 :r,o 
sulphate of potash 100 no 2(,() 
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.U.6~ 

.U.6.J 

A.2.6.~ 

A.2.6.5 

OPPOR11JNl1Y STIJDIES 

Par:asitn 

The most serious problem in growing oil palm is the invasion or weeds. particularly "Eupatanum 
Odoratum". A minor problem is the control of leaf disc3SCS and pests. Chemic:il treatment or 111o"Ceds 
is effecti\"C but expensive. In order to reduce costs. howc\"Cr, manual control or "Eupatarium" can be 
effective with early establishment of leguminous cover crops soon after mechanic:il land clearing. In 
some areas of Nigeria a little coleopter "Coelaenomenodera elaeidis" is noxious for the palm lea"'CS-

lo. Nigeria fungicides arc normally needed in the monocrop plantations. just as in the early years. 
This is an advantage for Nigeria against S-American and S-E Asian. that may favour to a certain 
extent oil palm rehabilitation in Nigeria. 

Mtthanization and lrrie:alinn 

At present, mechanization is rarely used in the wild gro"-e plantations. Smallholders generally don·c 
have any mechanical equipment and only rare private farms, as wide as 20 hectares or more may 
have some old tractors. A limited number of State holdings do ha"-e tractors and trucks. With regard 
to the extension programs of existing oil palm plantations and lo replanting. the main equipment to 
be foreseen consists in ro-70 HP tractors, at a rate of one unit for e"-cry 30-W hectares.These 
tractors should be equipped with a trailer having 3-4 tons capacity. In order to improve the yield, 
irrigation is recommended during dry seasons. Water is supplied by artesian wells. one for every 50 
hectares. Irrigation means such as pumps, pipes. and sprayers should also be foreseen. 

According to the F AO recommendations manpower required is as follows: 

activity 

- Felling and burning 
- Lining and pegging 
- Clearing or rows 
- Holing 
- Planting 
- Faxing wire collars 
- Planting cover crop 
- Maintenance 
- Harves1ing 

-Total 

Technical srn-ke 

manhour /ha/year 

150 
5 
7 
5 
8 
3 
8 

32 
0 

218 

manhour /ha/year 

7 

8 
32 
~ 

The oil-palm rehabililalion project will involve a !raining program for abour ~ lechnicians over a 
period of 4-5 years, that means about 80 lcchnicians per year. Each lcchnician will cover aboul ~0-
300 hcclares of planlalions. 
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.U.7 

A.2.7.1 

A.2.7.1 

.U.7.2 

A..?.7.3 

OPPORTUNllY STIJDIES 

PALM-OIL PRICES A.'tD REVE!\'lJES 

P:dm oil prim 

Palmoil prices arc referred to the weight or the Crude Palm Oil indicated as CPO. The millg3le 
price jumped from 800 Naira{fon in 1983 up to 1600 Naira{ion in 1984. In 1986, world prices 
dropped to 217 S{f on from 717 S{fon in 1970, in const3Dt 1985 prices, while in Nigcri3 prices 
remained around 1..CXXJ Naira{fon. In 1987. due to high imports, carry-over stocks. and O\"Cr· 
pr0duction, prices in Nigeria Cell to 1,300 Naira{fon. 

In 1988 prices in Nigeria came back to 2,000.2,200 Naira(Ton, which was almost 10 % higher th3n 
the corresponding .no Sff on CIF London. 

The World Bank in its report or 1988 concerning the Tree Crops Project in Nigeria, projected prices, 
expressed in 1989 constant US S, as follows: 

1989 
1995 
::!()()() 

Palm Kernel prim 

448$ffon 
632$ffon 
617$ffon 

In 1988, palm kernel prices reached 2,CXXJ Naira{fon (farm gate delivered) from 750 Naira{fon in 
1987 and 450 Naira{f on in 1986. The corresponding export market price level was much lower th3D 
1,400 Naira{fon or equivalent to 210 Sffon FOB Warri ( the interbank exchange rate on the free 
market where palmoil proceeds were exchanged rose from 7 Naira/S in the mid of the 1988 to 
9 Naira/Sat the end or the same year. 

Palm Kernel nil prices 

Palm Kernels harvesting in Nigeria became more diligent in recent years, ~ith soaring of market 
prices, and with the increase of industrial demand by the food, the soap and detergents industries. 
Although it is less desirable for house cooking, it is als'l used for this purpose. 

The table here under shows palm ~:ernel oil prices in connection ~ith the whole kernels: 

palm kernel kernel oil 
years Naira/Ton Naira/Ton 

1986 .iso 1600 
1987(cnd) 750 ~~()() 

1988(mid) 2000 n.a. 
1988(end) 1300 4.500 

Palmk~m~I m~al nri!l;e' 

With the ban of wheat, Palm kernel meal soared from 70 Naira/Ton in July 1986, 10 300 Naira/Ton 
in 1987, up to 900 Naira/Ton in 1988. The latter is extremely high, considering that poultry dislike 
feed made frorr. palmkerncl meal. One major feed miller declared that pouhry feed cannot have 
more than 5 % of palmkerncl meal. Palmkerncl meal is also used as fertilizer c; · exported al worlJ 
marker prices. 
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A.J 

Nci 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
l2 
13 

14 
15 
16 
17 

18 
19 
20 
21 
21 
13 
24 
25 
26 
27 
2S 

29 
30 
31 
32 
33 
34 

OPPORTUNln' STIJDIES 

PALM-OIL PROCESSING IN NIGERIA 

The whole palm produce, bolh palm-oil 3Jld palm-kernel oil, is locally consumed. The oil palm 
processing by-produd is jusl lhe kernel cake, which is sold on lhc local markel as animal feed. Olhcr 
by-produds from pressing of pulp and kernel arc used as solid fuel in lhc steam generaling unils of 
lhc mills. 

The following list shows lhe existing and Tlcntial enlreprises based on palm oil products in Nigeria. 
The list refleds those known to NIDB (-' . 

Name of Company Location Product Nominal 
(state) capacity 

T/Y Remarks 

Okanala Nigeria Ltd. Ogugu Anlcpa PO 650 
&PK 500 impl.NIDB 

Agro-Edil>ile Industries Ltd. Agbara (Ogrm) Rcfmed PO 8,250 impl. NIDB 
Risopalm Ltd. I Ubima (Rivers) PO 10,600 comm.oper. 
Okilipupa Oil Palm Co. Ltd. Okitipupa PO&PK 30.000 comm.aper. 
Anambra vcgelable oil Co. Nnachi (Anambra) Rcfmed PO 42,000 comm.aper. 
Lever Bros. Nig. Ltd. Agbara (Ogun) Refined PO l-',600 comm. oper. 
V egetablc oil of Nigeria Ltd. Lagos Refined PO 35,000 comm. ()per. 
Tt:!mpers and Guiders Nig. Ltd. ljebu Ode (Ogun) PO 50,000 comm.aper. 
Ferdinand Ind. Nig. Ltd. PO 25,000 comm.aper. 
lbok Bros. Nig. Ltd. l1coc Ekpene(Alcwalbom) PO 7,.500 comm.aper. 
Tip Top Inds. Nig. Ltd. Oyba-lkeja PO 25,000 comm. oper. 
Npalin Inds. Ltd. Port Harcourt (Rfrers) Refined PO 25,000 comm.aper. 
Kano Slate Oil & 
Allied Prod.Ltd. Kano Refined PO 20,000 comm.aper. 
llodi (WA) Ltd. Onitslra (Anambra) Refined PO 5,000 apprais NIDB 
Ladegbile Nig. Ltd. Oslrogbo Refined PO 25,000 apprais NIDB 
Senforcc Nig. Ltd. Bendel Refined PO 25,000 apprais l'ilDB 
Ugo Blessed Armstrong Trade 
& Inds. Ltd. 
Adamac Inds. Ltd. PO 2,580 SEAA(NIDB) 
Macmanuel Nig. Ltd. Olutomi (Ogun) Refined PO 8,250 ?.&P pipeline 
Benso A·C Co. Nig. lfo (Ogun) Palm oil 26,000 R&P pipeline 
Agralinc Lld. ljebu lgbo Refined PO 3,000 R&P pipeline 
Aoco Investments Co. Lld. Ede (Oyo) PO 9,000 LAA (NIDB) 
Ofagbe Farms Ltd. Ofagbe FFB process 2.i.000 R&P pipeline 
Adeola Adekanbi Co. Nig.Ltd. llorin Palm Oil 1,700 P&D (NIDB) 
Elefonsan Inds. Ltd. ljeslra PO&sunfl.O 1,800 LAA (NIDB) 
Pamil Inds. Ltd. Abak (Alcwa Ibom) PO 50,000 comm. prod. 
Uniled Oil Mills Ltd. A papa PO 25,000 comm. prod. 
Oil & Allied Prod. Co. Lld. ljeb11 Ode (Ogwr) Refined PO 

PO & animal feed 
Davog Oil Mills Ltd. Al<11re (Ondo) PO & PK cake comm. prod. 
Edewor Vegelable Oil Ltd. Wani PO 100 comm. prod 
Thomas Oil Inds. Lld. Ode Remo ( Ogrm) PO & PK cake comm. prod. 
Food Oils Nig. Lld. Ibadan ( ogo) PO 100 comm. prod. 
Origbo vegelable oil Co.Lld. Sapele (Bendel) PO & PK cake comm. prod. 
Rivers veg. oil Co. Lid. Port Harcourt Relined PO comm. prod. 

PO= Palm oil 
PK= Palm Kernel 
FFB= Fresh Fruit Bunches 

l:j) Sourt'c: Sigcnan lns111u1c for 011 Palm 
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REPORT ON SOME EXISTING PLANTS 

Okitipupa Oil Palm Co. Ltd. 

Okitipupa - Ondo State 

This is a State owned Company, mandated to manage State owned oil palm projeds and to develop 
new plantations in Ondo State. At early 1988 the total planted area was 11,174 hcdares. These 
holdings were planted in 1960 and ezrlicr, they arc rather old and arc due for felling and replanting. 

Established in 1974, the mill lies along the Oluwa river. 

The fresh fruit bunches (FFB) arc transported to the plant by truck and by river boats, within .i mean 
range of about 30 kilometres. 
Collection of the FFB is carried out all the year through a peak from March to July. 

The plant is operated 300 days/year on 3 shifts of 8 hours each. The nominal capacity is about 20 
tons of FFBfhour, that will be inacascd :ip to 30. The actual capacity is estimated at 75%, due to 
difficulties in regards to the spare parts. 

The total man-power is 3,000, out of which 80 clerks and 250 workers. There are some transport 
difficulties during the peak season, especially for fruits of the eastern bank estates, A poi and lyansan. 
The mill also has a palm-wine production and bottling plant that sells to local shops and 
supermarkets. 

Machinery and equipment 

Machinery, supplied by the Belgium Company SPEICHEM, is rather old and the whole plant is due 
for overhauling. 
The main problem is the lack of spare parts. 

Risonp'llm Ltd. 

Nuclen Estate - Ubima - Rivers State 

This es1a1e is cn1irely owned by Rivers State Governmenl. The Risonpalm comprises iwo es1a1es, 
Ubirna and Elele. Ubirna estale was starled in 1978 and completed in 1985 and has a tolal planied 
area of 9,513 hec1ares. The declared yield is 14 tons FFB/hectare. 

The Elele estate has a tolal pl?.nted area of 5,500 hectares, out of which abou1 3,050 of old oil palms 
scheduled for felling and replan1ing wi1h improved "Tenera" hybrid. 

The Nucleus estate of Ubima is served by a 40 ton of FFB/hour mill (nominal capacity), whilst there 
is no mill at Elele. 

Risonpalm has a lotal manpower of 4,000, including clerks, workers and farmers. The mill employees 
300 unils on 2 shifts of 12 hours each, all through the year. 

The mill processes its own fresh fruit bunches aas well as !he ones purchased by 1he local small 
holders wi1hin a range of 100 kilometres. 
The plan! processes lhe palm frui1 only and sells 1he kernel. 
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OPPORTUNllY STIJDIES 

Th~ management declared the following figures: 

. Fresh Fruit Bunches cost 

. Processing cost 

. ~Ding price 

Machinery and equipment 

= 300 N/ton of FFB(s) 
about 3,000 N/ton of oil 
(estimated) 
4.200 N /ton for palm oil 
i,:oo N /ton for kernel 

The process technology is rather old. Machinery was supplied by Usinc de Wecker of Eindhoven. 
The installed power is about 500 kW. 

The fmal products arc refmcd palm-oil cxtraded by pressing and kernel oil. 

The plant was completed in 1985 and at present has no scrio.is problems. 

Aaapalm <Nittria) Ltd. 

Owcrri - Imo Stat.: 

The nucleus estate owned by Imo State Government with partial sharing of the Belgian Company 
SOCFINCO is located in Ohaji/Egbcma. The Company was established in 1974. 

It bas 4,310 ha of oil palms and 3 processing mills with a otal capacicy of 30 tons of FFB/hour 
distributed as follows: 

1 nill of 20 t/h at Ohaji (this capacity will be increased up to 30 t/b) at Umnogu and 2 mills of 5 t/h 
each at Mbawsi. The last two mills have been fmanccd by the World Bank. 

While the 20 ton/hour mill at Ohaji depends on the nucleus estate for most of its FFB, the other two 
smaller mills Jepcnd on fruit colledion from scattered small holders in parts of the state. 

The mills process both dura and tenera varieties of fresh fruits, collected in the villages by means o•· 
own trucks. 

Adapalm has contributed to th.: local oil palm sector development in a quite impressive manner. 
Furthermore Adapalm attends to the market policy, exporting the palm kernel. 
The compa.iy produces only palm oil. 

During 1987 it produced 11,000 tons of palm oil and 2,600 tor.s of palm kernel. 

Machinery and equipment 

Machinery and equipment of this plant arc in very good condition. 

At present no problems can be anticipated in regards to spare parts. It is expected that the Belgium 
partr.er will supply them. 

(SJ Source: Risonpalm !1.fa,,agc:menr pnce paid 10 small holden 
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OPPORTUNIIT STUDIES 

Nalin Industries !Nigeria) Ltd. 

Port Harcourt - Rivers State 
Date of survey: April 1989 

The industry is owned by a Nigerian private Company with equal foreign sharing. It is specialized in 
the palm oil refining and in the production of kernel oil. Raw materials are purchased from various 
states without problems. 

The refining plant includes degumming, bleaching, deacidification and deodorizing. 
Production started in 1985; in 1987 a modern kernel-oil extraction plant by pressing has been 
implemented. The plant operates all over the year on 3 daily shifts, employing 300 workers. Its 
nominal capacity is 150 tons/day for the refining and 150 tons/day for the kernel processing for oil 
production. The management declared the following figures: 

. Raw material costs: 

- palm-kernel 
- crude palm-oil 

. Production costs: not available 

. Selling prices: 

- refined palm kernel-oil 
- palm-kernel cake 

Machinery and equipment 

2.500-2,700 N/ton 
5,500-6,000 N/ton 

8,500 N/ton 
80 USS/ton 
exported for animal feed production 

Machinery was supplied by DESMET Belgium and at present there are neither operation or 
maintenance problems, as the plant has been implemented recently. 

Comments 

The Nalin Industries are well managed and its profits should be very satisfa.:tory as in few years " 
5,411 hectares estate of oil palm and a 3,000 hectares of tree rubber have been purchased by ti. 
Company. This demonstrates that palm-oil refining and kernel-oil production are a source of 
important revenues for rhe mills. These presently are lost, because most of the mills do not process 
the kernel, but simply sell it to the refining industries. New improved technologies, based on the oil
extraction by pressing instead of by solvent, will likely contribute to the diffusion of the kernel-oil 
extraction plants, bearing advantages to the local economy. 

Anambra vegetab1e oil products Ltd. 
Nachi Udi Anarnbra state 

This factory has been established in 1987 at Enugu and produces margarine and shortening from 
palm-oil and kernel oil. along with washing and toilet soap. It includes an oil refining plant and is 
equipped with can filling and bottling section. The end products are the foilowing, from ar. input of 
42,000 tons/year of oil: 

refined cooking-oil 
bakery shorteni11g 
margarine 
washing soap 
toilet soap 

22,000 tons 
15,000 tons 
4,000 tons 
5,000 tons 
2,500 t01i.i 

Taking into consideration the co~t of raw material and processing versm; the selling prices, this type 
of industry seems to be very profitable. 
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A..4 .. 1 

A..4..2 

A..4.3 

A..5 

OPPORTIJNI1Y STIJDIES 

OIL-PALM RELATED INDUSIRIES IN NIGERIA 

Palmoil Sulphonation 

Sulphonation is a process used for producing active substances from palm-oil necessary for soap anJ 
detergents making.. In Nigeria Soap & Detergents consumes 109,000 T /year c' active matters, out of 
which only 42,000 T /year arc obtained from processing alkylbcnzcoe. The balance 67,000 T /year arc 
imported. See sector CHEM in the Nigerian Industrial index (annex 1) 

Mamrine 

The Nigerian installc'1 :apacity of Margarine processing units is not available. The consumption of 
margarine is related to the food industry which in Nigeria is very developed to satisfy the population. 
Beside Food Industry is also consuming palmoil in its other form. Sec sector FOOD in the: Nigerian 
Industrial index (annex 1) 

Poultry & Animal Fttd 

This industry consumes palmoil and palmkemcl by products. The animal feed industry in Nigeria 
grew a lot in the past years. See sector AGRI in the Nigerian Industrial index (annex 1) 

PALM OIL PRODUCTION/CONSUMPTION GAP FOR YEARS 1984-2900 

This table prepared by NIFOR (Nigerian Institute for Oil Palm Research) shows the gap Along the 
years between supply & demand of Palm Oil. Nigeria will increasingly rely on impons\6) unless 
adequate measures are taken. 

1,000 tons 

Year A I B I Deficit 
Estimated I Estimated (8-A) 
(potential) demand 

supply 

1984 750 885 135 
1985 no 918 1.i8 
1986 791 882 91 
1987 812 887 75 
1988 834 1024 190 
1989 857 1061 104 
1990 880 1101 221 
1991 904 1141 'l:J7 
1992 929 1184 255 
1993 953 1227 27.J 
1994 979 1273 294 
1995 1005 1320 315 
1996 1033 1369 336 
1997 1060 1419 359 
1998 1089 1472 383 
1999 1110 1526 416 
2000 1149 1583 434 

(I,) :-0.1FOR auump1ions of 2.7 % annual inc:reasc for palm 011 produc:1ion & of 3.7 % for domes1ic: demand 
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OPPORTIJNTIY SlJJDIES 

Two opportunities studies may be devcloppcd: 

- oil e:ruaction plant 

- oil rulphonating plant 

' I 
I 

A.6-! OIL EXTRACTION PLANT 

A.6.1.1 Opportunity considerations ill 

Evcntbougb the gap between production and demC1Dd will be hardly filled in the future years, the 
projects promoted by Federal Authorities and international Bodies will increase oilpalm output. 
These projects are aimed to increase area under cultivation. 

Most of the existing plants are technologically obsolete and their capacity saturated . The exttacted 
palmoil is of low grade and palmkernels are generally exported. 

I 
I 
I 

New oil processing plant will increase output, improve oil quality, exttact palm kernel oil instead of I 
exporting palm kernels. 

Major features of suggested plants arc the following: I 
- extract both palm and palm kernel oils. 
- preserve i.ctrinsic oil characteristics and eliminate negative effects on oil grade due to preheating I 

and oxygen actions. Avoid oil deterioration during decanting. 
- no further refmement of the oil is required 
- possibility of blending palm and palm kernel oils during pressing phase I 
- medium capacity to locate them close to plantations 
- easy operation & maintenance 

The ;:>roject fully meets the Government Policy and requires an Investment not exceeding the ceiling I 
imposed by Fmancing Agencies. 

I 
I 
I 
I 
I 
I 

(I) See volume 2 for derails on an opponuniry study ror the Producrion oi Palm oil. I 
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A.6.? 

A.6.2.1 

A.6.2.2 

PALMOIL SULPHONATING PLANT <2> 

Oooortunitv consid~rations 

Sulphonation of palm oil is a two step process enabling to produce Active Matters to be used in the 
detergent and soap industry. First step is lo produce Mcthylcstcr from palm oil. The second step is 
its sulphonation to obtain Acti'lr-c Matters from methylcstcr. 

There arc three sulphonating units in Nigeria (only second step) with a total nominal capacity of 
109,000 T /year of Active Matters. 

These units use a raw material linear Alkylbenzcne produced in Nigeria by NNPC. Their output is 
below their nominal capacity because the raw material available is only 30,000 T /y corresponding lo 
42,000 T of Active Matters. There is a free caracity of 67,000 T /year which cannot be utilized 
because import of alkylbenzcne was banned. 

No future expansion of Alkylbcnzcne plant is foreseen. 

Methylcslers may be obtained from palm oil. 

The opportunity is lo satisfy somehow the free capacity of 67,000 tons/year of Active Matters by 
producing mcthylcslcr from palm oil. 

A convenient U1odule has a nominal capacity of 10,000 T /year of mclhylester. 

Des::riptior; of technoloa 

There arc two technologies to obtain methylcster from palm oil and generally from oils : 
I. fats splitting technology 
.2. tr.>nsesterification: nowadays, preferred, because it consumes less energy and gives a 

;.roduct of higher quality. 

The main steps of "tran.scsterification" are: 

. degumming through acid treatment to remove organic matters, impurities, etc. 

. bleaching and filtering 10 ensure the required colour to the methylestcr 

. pre-estcrification, to reduce excess of Free Fatty Acids if contained in tile raw material 

. ester interchange of oil as fats, using methanol for methylcster production 

. methylcster distillation, to remove the unpicked triglycerides and heavy impurities as well as traces 
of low boiling compounds 

. methylester hydrogenation at low pressure, to lower the iodine content down to 0,5%. 

1 Z) See volume 2 for de1a1ls on an opponunny s1udy for the Conversion of Palm 011 in10 ~elhylcsrer. 
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The material balance to obtain 1.000 kg of mclhylcsrcr arc lhc following: 

malcrial inpul 
palm oil 
methanol 
chemicals 

malcrial output 

mclhylcstcr ready for 
sulpbonatioa 

gJyccrinc for soap, 
pharmaceuticals and 
explosives production 

b 
1,200 

135 
small q.les 

1.000 

110 

OIL PALM 

equivalent :idivc 
matters in le& 
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B. 

B.1 

8.1.1 

8.1.l 

8.1.l.1 

OPPOR11JNl1Y SllJDIES 

RUBBER TREES 

Olffi.OOK Of RUBBER IN TIIE WORLD 

ENVIRONMENTAL CONDmONS 

Rubber trees grow in the tro~ical evergreen forest between beh 15 degrees North and 10 degrees 
South oC the Equator. In these areas, rubber trees stand flooded for long periods with temperatures 
ranging from 74 to 95 dcgrccs F, and rainfalls between 1900 to 2500 mm/ycM and above. well 
distributed during the year. Areas with wide temperature fluctuation and/or with prolonged dry 
season arc nl'l ideal for rubber growth. Soils suitable for rubber trees stay in a wide PH range (from 
4 to 8). Optimum yie!d is reported to be obtained in ~ils with PH in the 5 to 6 bracket. 

RURBER TREE VARIETIES AN"i> RUBBER GRADING 

Rubber trees arc fast growing, rarely exceeding 25 m height. A'*-cragc productive age begins 5 to 7 
years from plaoiation and lasts economically up to 25-30 years, after which yield drops. The genus 
He-..ea rubber tree cxluoits much more morphological variability, according to sites. than real variety 
types. Kn.:>WD subspecific and stabilized morphologies may refer to 9 subspecies:( I) 

- H. Brasilimsis: by far the most spread. It originates almost 95% of world production. Its yield and 
latex arc superior to any other. 

- other subspecies: H. Guianouis (French Guiana), H. Benthamiana (N. Amazon and upper Orinoco 
Basin), H. Camporun (Madeira River), H. Microphylla (Rio Negro in Brazil.. Colombia and 
Vcncmcla), H. Nitida (East Colombia), H. l'aucijlora ( Rio Negro, Upper Orinoco, Guiana), 
H. Rigidifolia and H. Spruceana. 

Rubber used to be traded according to ·conventional Grades·. More recently, after 1961 , "TSR 
grades· (Technically Specified Rubber) have been introduced. 

Conventional mdes 

Rubber is graded according to the ·international Standard of Quality and Packing for Natural 
grades· ,after a visual examination to establish: 

- dirt content 
- bubbles content 
- colour shade and colour uniformity 

Conventional grades roughly classify n:::•ual rubber in 9 different types for a total of 35 grades. 

a) RSS ( Rubber Smoked Sheets) 

A good part of field latex is converted into RSS. The blended latex is diluted in water at 15% of its 
dry weight, then let to coagulate by adding formic acid. Prior to coagulation, aluminium vertical 
partitions arc introduced to separate the solution in the tank into slabs. These are compressed in a 
series of drum rollers to eliminarc water until they reach sheets 5 mm thick. The last two rollers arc 
grooved to gjve sheets of criss-cross surface shape. Sheets are let to dry under sheds, with smoice 
produced by wood burning, for 4 to 7 days at 60 degrees C. Sheets gain a brown shade. The sheets 
arc piled, for rransportation, in bales weighting 113 kg/each. The sides of the bales arc left bared, 
powdered with talcum only. 

1 I) Schultes R.E. ·The Amazon l11d1an Evolu1ion in Hcvea (Rub.Ra.ln11.Malaysia) 
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b) Air dried shttts (ADS) 

These have a light ambt·r colour due to air d11ing instead of smoke drying. 

d l\lidaelia shttts 

RSS receive one or two days additional maturing at normal temperature. It is believed that rubber 
products manufactured with thc..cc sheets benefit from this treatment. 

d) Pale crepe 

The pa.le yellow colour of natural rubber is due to the presence of B-Carothcns. Pale crepe is a 
premium type of natural rubber in which pigments have been eliminated to a certain extent. Pale 
crepe is used whenever the colour of cod product is important. Pale crepe is obtained from selected 
latex having low pigment contents or low darkening enzymatic reaction. Latex is diluted in water at 
20%, bleached by adding 0,05% of tolyl marcaplan, let to coagulate in slabs, then pressed in heated 
rollers until sheets reach 1-2 mm. thick. Tbcsc arc let to dry for 2 weeks under 40 degrees C of dry 
air. For transport, pale crepes arc packed in bales weighting 100 kg each. Bales arc wrapped with 
protective polyethylene film or paper sheets. 

e) Brown or blanked crepes 

Blanked crepes arc a mixture of RSS cuuings of wet slabs, coagulated latex. cup lumps. non smoked 
sheets, etc. They arc first soaked in water to eliminate dirt then cleaned by rollers driven at friction 
speed. 

f) Crumbs 

Rubber Crumbs arc obtained from cup and field tarex and from tree lace. Two different techniques 
are adopted: one combining chemical and mechanical treatments the other based on mechanical 
treatment only. The aim of these techniques is to eliminate dia beuer and in particular in regards to 
lower grades. 

- combined chemical and mechanical proccs:;: 
The chemical treatment is done by adding Castor Oil to latex solution at 0.5% of the dry weight, or 
by spraying it on the wet slabs during creeping stage. Castor Oil breaks rubber into small granules. 
- mechanical process (Comminution) 
Rubber wet slabs pass through a number of machines like dicing r:iachines, rotary cutters, 
prebreakers extruder and granulators or similar. Rubber granules arc pressed in tile shaped cubicles 
and dried at 100 degrees C. 

Technically sn«ilied rubbfr !TSRl 

This classification was first introduced by Malaysia in substitution to visual examination. In addition 
to dirt, bubbles and colour shade, other properties may be laboratory tested: 

· initial plasticity 
- coagulum contenrs and density for latex 
· ash contents 
- Nitrogen contenrs 
• volatiles and other chemical conrrnts. 
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8.1.J.l 
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a) SMRL Slightly colourrd rubbn-

Field latex is conserved by adding ammonia or boric acid and sodium metabisulfite at 0,05% to ;n'Oid 
darkening reaction by enzymes. Latex is coagulated by adding Formic acid and matured for 6-1~ 
hours. Coagulum is then broken inlo granules. Drying lasls aboul 5 hours and is made in deep head 
circular driers ar 100 degrees C. 

b) Sl\IRCV Stabilized Vascosity rubber 

Before coagul<Uion with formic acid, a 0,15% or neutral hydroxylamine sulphale is added to 
ammonia. 

d Sl\IRWF 

ll is similar lo SMRL. but with darker shades. Generally il is a downgrade or SMRL which docs not 
satisfy colour requirements. 

d) SMRGP: 

ll is a general purpose crumb with slabilizcd viscosily, obtained from a mixture of 60% of latex grade 
rubber or non-smoked sheets and of .W%, field coagulum. 

e) SMRS: 

Similar lo SMRL but withoul addition of sodium metabisulfile. 

0 SMRLO, SMR20 and SMR50: 

Other crumb grades oblained from field coagul•1m, which are also blended with RSS. 

YIELD AND AGRONOMIC CONSIDERATIONS 

Ao a\·erage yield of 1000 kg/ha obtained from unselected seedling is considered as satisfactory. 
Some yields, in selected holdin~. may reach as much as 2500 kg/ha. Yields may vary according to: 

• environmental conditions 
- shading and trees pacing (250 to 400 trees/ha) 
- trees of less than 25-30 years of age 
• types and frequency of taping 
· chemical treatments (pests, diseases, stimulators and plugging retardants). 

Major diseases encountered and remedies arc the following: 

- South American Leaf Blight (Dothidella ulei) which auacks the un<lersurface, is the most serious. 
Best remedy is clone selection:i.e. H. Benthamian and H. Niti<la clones. 

· Black Slripes (Phytophthora Palmivora) which attack taping panel just above the cul . Remedy is 
weekly fungicide treatment (not copper) and tools disinfection. 

• Mouldy Rot (Ceratocystis limbriata). Remedy is fungicide and reduced tapping. 
· Pink disease (Corticium salmonicolor). It causes incrustation over bark surface. Remedy is copper 

based fungicide. 
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B.1.3.2 

OPPORTUNllY STUDIES 

- White rOOI rot (Fomcs lignosus). II is a roor disease. mainly spread in S.-E. Asia. Lc:a .. -cs turn 
yellow and branches die-back. the whole tree follows. Prc .. -cncion wich regular foliar and collar 
inspection. Remedy is pesticide sprays and collar paint with prOlectanls. 

- Red rOOI rot (Ganodcnna pscudoferrcum). Prevention as abo\'C. Remedy is band care and rcmO\'a.i 
in addicion to chemical treatment. 

- Brown Bast leads lo watery latex increase. Remedy is good cloning and reduced tapping. 
- TeilDitcs (Coptotcrmcs) and cockchafcrs (Holouichia) can be locally of some trouble. 

Smthetic Rubber fSR> 

The outlook of rubber in the world has to consider syn1bc1ic rubbers. as well (SR). lo chc last 50 
years. Nacural Rubber (NR). suffered a sc .. 'Crc sec back and its share to total elastomer demand 
dropped from 100 % to 32 %: 

ynr NaL Robb NRCJ'Cor 
<'1000 n tot.elastomer.; 

1940 1,130 100% 
1950 1,750 15% 
1960 2.100 52% 
1970 2,990 35% 
1980 3.760 32% 

The use of SR started during the second World War b;..t was boosced in 1955 with the sale of GRS 
(Govemmr.nl Rubber Stirenc ) plant to US privates. The GRS took then chc brand name of SBR 
(Styrcnc-Butadienc Rubber). SBRs, which is by far the most common SR (more than 50 to 55 CC of 
SRs) includes a great variely wicb different Butadicne styrene ratios and sometimes with different 
• olymerisation. The other SRs arc summarized in the following table: 

descr or synth. rubber SR share main characteristics 
ormarkd 

Styrcnc-Butadicne 55% general purpose, comparabl~ to NR 

Polisopropylenc 3% chemical formula similar to NR 

Polybutadicnc 17.5% excellent dynamics, low hysteresis 
good resistance to abrasion.low temp 
resistant 

Ethylene Propylene 6% Ozone, sunlight and heat resistant 

Polychloroprenc 1.5% Fire resistant, and good sianding at 
high and low temperatures 
(-25 to + 90 degrees C) 

Butyle 7.5% Low permeability and excellent heat 
resistant. Widely used in Tubeless 
tyres and tubes 

Neoprene 3.5% Lube oil. petrol. and grease resistant 
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B.U 

8.U.l. 

B.U..l 

OPPORTIJNllY STI.JDIES 

TECHNOLOGY AND RUBBER PRODUCTS 

Ttthnology 

Normally. manufacturing of rubber products passes three main steps: 

. Semi-finished rubber non wlcanizcd: obtained by compounding. calendering. extruding anc.I 
coating; lb.is step is common to all products. Relevant means arc similar or equivalent. Machinery 
is capital intensive. 

- Product making un,,-ulcanizcd; il varies according to products. Even for one product diffcrcnc 
techniques may be adopted. capital or manpower intensive. 

- Vulcanization: common step to all products: Vulcanize means may differ considerably. 

Rubbff Products 

A quick panel of rubber products grouped according to che racio of NR and SR contents. is shown in 
next page. Rubber products may also be grouped according to the product making (cyrcs, cubes. 
hoses. belts.profdcs, sheets. latex produels) or according to the target type (tyres, automoti,,-c, 
indUSlry, consumer products). Tyres & tubes account for about 70 % of total NR consumption : 

Group of product using NR sba~of 

market 

Tyre and Tubes 71 
Mechanical componencs ~ 

Latex produces 7 
Foocwear 4 
Engineer product 3 
A<lhesi .. ·es 1 
Others 6 
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Syntllella 
rut>ller 

OPPORTIJNllY SllJDIES 

RUBBER PRODUCTS 

SYNTHETIC• NATURAll 

ALL $YNTH£TIC • .. ,,,,,,,,,,,,,,,,,~''""""""'"'"'""~~~~~~ 

fan Oii Seal O ... lub• Auto Tyres 

Inc.. •strlal al r1n9 ~;.!.:.... Car Tubes 

9aneral 
purpose 

llnln9S • $11 .. ~ 

llnln91 
Bicycle Tires 
•TuDH 

transn.!~slor 

llelts 
restst~ 

hose 

CoupHr•gs 
matal/rullll..
cnmponents 

Sun resist. 
profiles 

sun resist. 
foam 

pressure l'ICls1 

Compress. Air 
hos• 

Membrans call 

cylinder 
roa llnlft9 

!lases for far paper ... ins 
chemicals for steel mlUs 

~;_~-~-~-:~_:~_c: __ 11::: !:;~~·~:d. 
Watar 
hos• 

Car Tubes•• 

Offraad Tyres 

Agrlcultur• Tyres 

~--'-----, r---~---, I Auto Companants TUas •Roof snaat~ Canvayors 

far mining 

for coal 

for steel or• 

far Salt 

for cement 

for f aod Indus try 

•"111n• air o•Jtdoor tnes 
and water hose 

engine mountings 

flexlbl• 
caupungs 

window 
raffles 
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8.1.S 

OPPORTIJNITI' snJDIES 

WORLD PRODUCTION AND TRADE 

In the following table arc shown the annual production of NR and SR for the years 1982-1987: 

total natural synthetic 
elastomers rubber rubber 

Yr Tot iodo: prod. share index prod. share index 

<•.ooon (1,0001') % (l.OOOT) % 

82 11,575 100.00 3,750 32.40 100.00 7,825 67.ro 100.00 
83 12,305 106.30 .imo 32.75 107.46 8,275 67.25 105.75 
8" 15,595 11.i.s5 .i,250 31.96 113.33 9,045 68.Q.i 11559 
85 13,280 11.i.73 4,335 32.64 115.ro 8,945 67.36 UUl 
86 13,680 118.18 4,435 32.-'1 118.20 9,2-'5 67.59 118.·H 
87 1.i,220 122.85 4,775 33_'i7 127.30 9,4"5 66.43 1~.70 

The decline of NR versus SR stopped with a small recovery of the NR. The reasons may be 
explained by the NR price leveling which encouraged manufacturers to stan using more NR in their 
compounds. The following table shows the price trends during the same years:l!) 

year .... •&1ral rubber synthetic rubber 

price index price index 
Stg. £. % Stg. £. % 

82 517.1 100.00 83 100.00 
83 754.7 145.96 84" 101.07 
8" 764.9 147.92 905 108.38 
85 642.0 124.15 972 116.40 
86 593.2 114.71 995 119.16 
87 649.5 125.ro 995 119.16 

The world planted area is estimated to be 7,5 million ha (198") with an annual output of 4,775,000 
tons. 

Abol!t 80% of 1he total is produced in South East Asi~ · Malaysia ( 40% ), Indonesia ( z.5%) and 
Thailand (15%). 

In Malaysia, Lhe average yield reached in 198" is I.500 kg/ha in the larger holdings and 1,000 kg/ha 
in smaller holdings (lower than 2 ha). 

8.2 ASSESSMENT OF RURRER PLANTATION IN NIGERIA 

8.2.1 NIGERIA RUBBER IN FIGURES 

In 1985, 1he area planted with rubber trees in Nigeria was approx 200,000 ha; 1hc produclion was 
60,000 ions and 1he average yield 280 to 300 kg/ha. 

Nigeria remains the larges! African producer. 

The area location is al Bender. Akwa lbow, Cross River, Imo, Ogun and Ondo River~. 

1 -J Source: IRSG ln1. S1udy Rubber Group (l..ondon) • Pricu are referred lo RS.'il grade. 
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OPPORnJNllY STIJDIES 

B., ., EXTENSION OF ESTATES 

The average estate size or rubber private holdings in Nigeria is about 1,5 ha/estate. Small size 
holders arc dominant. Public holdings cover 20% or 200,900 ha. 

B.2.3 QUALITI' OF RUBBER 

B.2.4 

B.2.4.1 

B.2..1.2 

Nigerian ideal cm.ironmcnt conditions for rubber trees growth could have advantaged Nigerian 
rubber qualily. 

Insufficient technical care and obsolete processing means cause a large part or Nigerian production 
to be traded in the lower grades, mainly due to dirt contents and density. 

FEDERAL AND STATE POLICIES 

Rubber Resprch Institute or Niuria 

This Institure was initially established in 1961 by the Wesrcm Nigcrid Govcrnmenr. 

In 1971 it passed under the control or the Ministry or Agrirulture and Natural Resources: 

RRIN objectives arc the improvement of those species, rhat could be more suitable lo Nigerian 
climate, improvement of cloning and cultivation techniques. 

This institute has two pilot holdings, one (2078 ha)located along Benue-Sapele Road, the other (32~ 
ha) at Akwatc. 

RRIN activities arc not integrated in a broader Federal or State Policy similar to Rubber Research 
Institute or Malaysia. Lack of fur-i-; imuts RRIN from taking initiatives. 

Federal and State policies 

As for other crops, Government does nor go beyond a general financial discipline. Along with the 
privatizat:on, loans and financial assistance pass n-.ore frequently through commercial banks. 

Many Rubber Development Plans were undertaken in the past, but none seems to have increased 
the planted area, nor the average yield. The planted area is 200,000 ha. against the 300-350,000 ha. 
planned for 1985/1986. Average trees age exceed~ 30 years, new high yield varieties are few. 

8.2.S FUNDING 

According to the 12th Annual Report of the Monitoring and Evaluation Unit - (FDA 81987) a great 
parr of funding were bared by the State Agencies: TCU (Tree crops unir) in Bendel and ADC 
(Agricultural Dev. Corporation) in Imo State and the CREL (Cross Rivers State Estates Led.) in 
Cross Rivers State. 

Bendel's TCU made available and sold al cost Latex cups, buckets, dishes, spouts.taping knives and 
sharpening tools. Jt also raised new clones in a 10 ha. nursery and sold almost 140,000 young planes. 

Although the figures are relatively modest in comparison with large scale rehabilitation, they indicate 
an inversion in the trend. 

Imo's ADC reactivated the processing unil to make delivery easier and encourage small holders. 
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8.2.6 

8.2.6.1 

8.2.6.2 

8.2.6.3 

8.2.6.4 

8.2.6.5 

OPPORTIJNln' SnJDI~ 

AGRONOMIC CONSTRAINTS IN NIGERIA 

Pesticides 

Rubber trees arc generally linle illcctcd by pests or virus diseases or insects. The bared grounJ 
underneath docs not favour the splcading of diseases. Low exposure of the soil to the sun keeps 
insects away. 

In Nigeria trees111aturc and .1atural selection assumes the survival of the finest. 

The usc of pesticides is limited and will remain so, unless a large rchabilitatio:i plan is undertaken. in 
the latter case young trees in nurs.:ries and new cloning may need to be somehow protected. 

Fertilizers 

Considering the height of the trees, the usc of engine dri\'Cn spaycr should be recommended, so that 
the upper leaves may also be rcachc· J. 

Mechanization 

Rubber plantation requires maialy hand care and hand tooling. It is fundamental to use iools 
according to schedules and to giv'! them proper maintenance. 

Only engine driven sprayers may be recommended for larger estates. Small holders associations. if 
any, may also benefit. 

Irrigation 

Rubber trees in Nigeria are located in areas ~ith inten:;ive rainfalls and wilh low depth water table. 
No irrigation is needed. 

Stora&e and transport 

No storage care is required once natural late:ic is coagulated. If any natural latex has M be processed, 
auent:on should be given to distance and to access roads. 

Considering the low yield as well, some small holdings, are out of reach or cconomi~lly 
inconvenient. 
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8.2.6.6 

8.2.7 

8.2.7.1 

B.2.7.2 

OPPORTIJNllY STIJDIES 

Manpo~r 

Manpower requirements expressed in man-day /I-a/year vary accordin; •o trees age='3) 

work description 

,_____ 

Underbrushing,felling,buroing,clearing 
Opening lines and paging 
Holing 
Planting and crops covering 
Fertilizer and fungicide 
Raw weeding 
Selective weeding 
General and road maintenance 
Tapping 

RUBBER PRICE AND REVENUE 

International prices<4>(Stg.£/M1) 

year rssl rss3 
(ciO (ciO 

1982 517.1 493.7 
1983 754.7 730.0 
1984 764.9 732.6 
1985 642.0 611.5 
1986 593.2 570.9 

1987 649.5 622.3 

1988(Nov) 600.9 5884 

Nigerian Prices and Revenue 

In April 1989, merchants collected rubber h.1 
of lump or coagulum. As foreign exchange e;.. 

immatu~ matua~ 

first 6 years 7th year on 
maodayfba/y manday/ba/y 

150.0 
7.5 
7.5 

15.0 
5.0 5.0 

25.0 
5.0 

15.0 10.0 
125.0 

225.0 145.0 

smr20 latex 
(ciO (cifJ 

492.7 NA. 
691.2 NA. 
742.l NA. 
621.9 NA. 
562.S 760.0 

601.3 757.0 

564.4 1130.0 

t farmers gate at an a"erage price of 1.5 Naira/kg 
.:millers induced holders to produce. 

RSS sheets are sold to manufacturers at a price of about 7 Naira/kg for RSSI which is consistent 
with prices registered at INRO (International Naturai Rubber Organi7.arion) of 0,60 .l/kg. Nigeri .. n 
total revenues from rubber are around 35 millions Stg £. 

(J) Source: FAO • 1\gricul1ure Developm~nl in 'liigcria 

(-1) <>ourcc: IRSG fol. Srudy Rubber Group (London) 
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8.3 

8.3.1 

8.3.1.1 

8.3.1.2 

8.3.1.3 

8.3.l..S 

OPPORTIJNllY SlUDIES 

RUBBER PROCESSING IN NIGERIA 

RUBBER SHEETS AND CREPES PROCESSING 

Integrated Plantations Ltd. • Renin City 

• Established in 1958. 

- Personnel: 24 workers plus scasooals 

- Equipment: 12 crepes lines: only two arc still working. A new crumb line (10 t/day) has been 
ordered from Malaysia. 

- Production capacity: not reported. Small stocks have been raised in the outer yard. Expected 3,000 
t/ycar of crumbs. 

Odia & Co. - lkooba Hill - Benin CiJy 

- Established in 1984. 

- Capacity: 15,000 T /year of crumb. 

- Personnel: approx 100, seasonals included. 

- Covcrc-d area: 3,500 sq.m. 

Grommal Industries Ltd. - Sanele - Rendel State 

- Established in 1952 and renewed in 1984. 

- Production capacity: 15,000 MT of crumbs 

- Personnel: 150, including scasonals 

- Covered area: 2,500 sq.m. Free area for future expansion available. 

Integrated Plantations Ltd. - Usonim 

- Established in 1960. 

- Production capacity: 5 T /day or 1,000 T /year. 

' 
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8.3..? 

8.3..?.1 

8.3..?.2 

OPPORTIJNllY STIJDIES 

RUBBER PRODUCTS IN NIGERIA 

Cartyns 

Two main manufacturers (Dunlop and Michelin) produce a total or approx 960,000 car/van lyres 
and 200,000 indusuial vehicle lyres. A third GMO from Onirsha implemented a small line for car 
lyres. 

New expansion or Dunlop is expected to bring the total car/van lyres to 1,360,000 units/year. 

The rubber compounds used by above 2 manufacturers are confidential, in particular concerning 
natural rubber and synthetic rubber ratios (it was reported in Dunlop appr.tisal study 5,6 kg/tyre or 
NR against 0,4 kg/lyre of SR, applicable in the new Radial Production). 

Considering an average of 6 kg/lyre for all lyres, the consumption of NR for lyres manufacturing in 
Nigeria is 8 to 9,000 MT /year of NR. 

Tyres use: also other products locally available such as carbon black and white fillers. 

Tyres rely on imports for synthetic rubber, fabric, bread wire and fme chemicals. 

Local portions constitute 75% of total weight. By value local portion drops to 34% or total cost. 

Besides the new car lyres there are severa! lyres retreaders. New regulations banning used lyres 
imports restricted their activities. 

A certain number of rubber manufacturers started to produce tubes. These should normally be 
produced with SR or with SR rich compounds. 

I 
I 
I 
I 
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As a matter of fact SR has a higher permeance to air than NR. In Nigeria, due to the import 

1 restricticns, it is probable that tubes are manufactured with mairly NR. 

Main rubber rctreaders are the following: 

- Autocraft Nigeria Ltd. Lagos 

- Kano Bandag Rubber Ind. Ltd Kano 

- Olume Rock RTyre Retreading Ltd Owode-Egba (Ogun State) 

- Universal Vulcanizing Co. Ltd. Ibadan - Oyo State 

- Wetiro Enterprises Nig. Lld: Aba - Imo. 
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8.3.2.3 

B.3.2..& 

B.3.2.5 

OPPORTIJNITI' STIJDIES 

Rvcicl~ and motom'Clrs 

Nigeria reached a good self-alliance in this product. With people turning to use cars the demand is 
expected to shrink. Main manufacturers are (in alphabetic order): 

- GMO Rubber Products Ltd. Onitsha - Anambra State 

- Odutola Nigerian Ind. Ltd. Ibadan - Oyo 

- Rodmaster Industries Ltd. Onitsha - Anambra State 

- Senussi Bros Group Ind. lkeja - Lagos. 

F ootware and foot soles 

Soles in Nigeria arc made from rubber sheets, no moulded soles were reported. 

Manufacturers arc: 

- Batts Industry Ltd. Mbatoli - Heed - Imo State 

- Delta Shoe <&Dd Plast. Ltd. Kano 

·Eva Rubber and Plast. Prod.Ltd Onitsha • Anambra 

Other sponsors applied for new ventures in this field. 

Industrial and technical products 

One recently implemented project (Rietzcot Nigeria Ltd), close to Lagos, :>roduces mouldi:d 
automotive components and intends to produce fan belts under an Indian licence agreement. 

Sponsors have applied to NIDB for manufacturing rubber hoses , rubber profiles and other 
aulomotive componenls. The approach of these manufacturers and sponsors lack of technical 
background (laboralory, meteorology and testing labs). None o~ these producls may successfully 
pass Nigerian car manufacturers' tests nor comply with international specifications for exporls.They 
may survive only as contingency during shortage period. 
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B ... 

B.4.1 

B.4.1.1 

B.4.1..? 

OPPORTIJNl1Y STIJDIES 

RUBBER OPPORJUNllY SWDIES 

The opponunities considered arc related to the field of technical and indu.s1.rial rubber products. 
Four projects arc being considered: 

- radiator inlet and ouJla hoses 
- rubbu profiles for windows and parricions 
- rubbu hoses (compressed air, ~/ding, pumping stations, bwane. agriculture, watr. and ~nmzl 

purpose under I inch) 
- rubbu glova for house and surgery usu 

A plant for rubber regeneration from used tyres was also examined but the results were not 
economical. 

Radiator inlet and outlet hoses 

Opportunity considerations 

Circulating passenger vehicles in Nigeria arc estimated to be around 1,000,000 units. Each car h3S 
two rubber radiator hoses, one for the inlet, the other for the outlet. Assuming to replace them every 
4 or 5 years, the total demand is estimated lo be around 400,000 to 500,000 pcs/ycar. The production 
mix aims to satisfy the demand of the most spread brands/modd namely: Peugeot 504 & 505 and 
VW Santana, roughly 2/3 of the total demand, that is 300.000 pcs/ycar. 

Description of Technology 

The suggested production adopts EPDM synthetic rubber. Natural rubber based compounds are 
more expensive and less performing. Main OE assemblers in Nigeria (VW & Peugeot) have 
technical specifications hard lo fullfil with natural rubber. 

Evcnlhough the market exists, two main reasons suggest to exclude, for the time being the setting up 
of a plant: 

1) synthetic rubber has to be imported 

2) car manufacturers hardly will accept locally manufacture products. 
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8.4.2 

8..1.2.1 

OPPORTIJNITI' SllJDIES 

Rub~r profiln 

Opportunity ~onsider:ations 

The available statistics arc not detailed enough to size market demand and types. Based on CEE 
1982-1987 plain rubber profiles export statistics to Nigeria and ACP, and aMuming the lauer demand 
ratio remains constant, Nigerian demand is estimated to be around 50,000 to 70,000 kg/year with an 
average 1987 price cf 35 US Dollars/kg. 

CEE exports to Nigeria and ACP countries in quantity 

1982 1983 1984 1985 1986 1987 
kg kg kg kg kg kg 

Nigc~i) 108,000 86,000 a.a. 50,000 n.a. n.a. 
ACP n1,ooo 379,000 411,000 405,000 560,000 530,000 

(•) Asian, Caribbean and Pacific countries 

CEE exports to Nigeria and ACP countries in value<7) 

1982 1983 1984 1985 1986 1987 
(1000 S) (1000 S) (lCJOO S) (1()00 S) (1000 S) (1000 S) 

Nigeria 365.2 237.8 n.a. 154.1 n.a. n.a. 
ACP 1,066.7 1,171.9 1,318.5 1,305.2 1,642.2 1,504.4 

The production mix considers only rubber building profiles for indoor and outdoor use as window 
and partition gaskets and other plane rubber profiles assimilitr.d to them. Profiles are single extruded 
and may be of foamed or solid types with no metal or other inserts whatsoever. 

This kind of product is made of SR, which has to be imported, therefore no opportunity study will be 
undertaken. 

1 ')calculated at the exchange r .. e of IS equivalent to 1.350 Italian l.1ra 
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8.4.3 

B.4.3.1 

8.43..? 

OPPORTIJNl1Y STIJDIES I 
Rub~rhosn I 
Opportunity considerations I 
Available statistics arc not detailed to give the proper size of the marke~ demand and the mix of 
hoses rypcs. Based on CEE 1982-1987 rubber hoses export statistics to Nigeria and ACP, and 

1 assuming the export :::atio between Nigeria and ACP remains constant, the demand is estimated to 
be around 350-500 tons/year. 

It is suggested to produce rubber hoses below 1 inch for the following applications: I 
- compressed air 
-welding 
- agriculture spraying 
- house butane pipe 
- pumping stations 
- water and general purpose hoses 

A feasibility study has been carried out by the consultant on behalf of EEC and ICE of Italy for a 
Nigerian producer, therefore no opportunity study will be undetakcn. 

Description or Technology 

The suggested technology is based on the use of compounds rich in natural rubber and the project as 
proposed is labour intensive. 

The production main steps arc the following: sec flow diagramm in next page. 

- first layer on mandrel 
- insert 
- scoond layer 
-wraping 
- vulcanizing 
- wraping 
- mandrel extraction 
· labeling, testing & packaging 

Alternatives concern the type and length of mandrel, the way rubber layers are applied, the means 
of winding up the insert, etc .... 

Main equipment and machines may change according to selected technology. Basically they arc the 
following: 

- Open mills and calenders or crude rubber compounds are supposed to be available. 

- one calender 
- one by cutter 
- one extruder 
- one or two winders 
- one wraping machine 
- one vulcanizing tunnel 
- handling equipment 
- set of mandrels 
- labeling, marking , testing and packaging 
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B.·U 

B.4.4.l 

OPPORTIJN11Y STUDIES 

Rub~r latex gin!!$ 

Opportunity considerations 

It is a product made from natural rubber. It requires small invcscmcncs and its technology is labo~ 
intensive. Nigeria docs not produce any rubber gloves for home use. surgery, indUSlrial or heavy use. 
EEC exports co Nigeria in wcighc beewccn 1982-1987, assuming a unit weight of 0.055 kg/house· 
glove (respectively 0.030 kg/surgery-glove) leads to cscimatc chc demand as follows: 

-80,000 
-.W0,000 

house-gloves/year 
swgcry-glo\'C/ycar 

The major producers in the Far East arc experiencing a rising lrend in labor costs and Nigeria may 
cake the opponunity to supply expon markets. This project should be combined with a small fielJ 
latex production unit. 

The production of these prod 1cts require a specific know-how and sophisticated technology which 
imply the participation of foreign investor, already known to the market. However, as it is not likely 
that a foreign investor will be found, it is suggested not to consider chis project. 
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c. 

C.1 

C.1.1 

C.1.2 

OPPORnJNllY snJDIES 

COCOA 

mm.ooK OF COCOA IN THE WORLD 

ENVIRONMENTAL CONDmONS 

Cocoa is a strictly tropical crop with limits of cultivation between latitude 20 degrees North and 
South of the Equator, whereas the bulk of the crop grows bctwcco the 10 degrees North and South 
of the Equator. Io these areas tees may stand as long as six months in running water and under 
temperatures ranging between 20 • 32 degrees. 

For an ideal growth rainfalls should be above 1200 mm a year, preferably well distributed along the 
period. If rainfall drops under 65 mm a month or, in presence of prolonged dry season, irrigation 
means should be provided. Grown trees survive in dense shade as well as under high sun exposure. 
However, small trees grow better in shade and should be protected by windbreaks. Soil should be 
well draillcd. and well watered possibly with a wet lop layer. Optimum pH is around 6.5 . 

COCOA VARIETIES AND BEANS GRADING 

Main cocoa varieties arc the following: 

- CRIOLLO: with two sub varieties (i.e the central American and Venezuela aioUo) 
- A.\IAZO!'lilAN FORESICRO or AMELONADO: 

-TRJll,'ITANO: a hybrid of the two above. 

The criollo variccy is appreciated for its rich flavour. Amelonado variecy is by far the most spread 
being the most vigorous and resistant. Trioitaoo has been developed to combine the advantages of 
the other two. 

Within each variety a trade grading is gi•en for the batches according to: 

- size and shape of the beans which also have to be even. Absence of disease and mouldiness. 
- colour and its uniformicy 
- flavou.-
- fat content, not less than 55 % . 

C.1.3 \1ELD AND AGRONOMIC CONSIDERATIONS 

Yields may considerably vary accor<lmg to: 

- genorypc 
- changes in environmental conditions 
- shading and trees spacing 
- trees age 
- pests, diseases and chemical treatment. 

A normal yield in West African Region i:; considered good if around 600 kg/ha. New varieties 
developed can reach under accurale conlrol up 10 1,000 to 1,500 kg/ha . 

COCO.\ Page HH 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C.1.4 

OPPORTIJNllY SllJDIES 

The major diseases hitting a cocoa plantation may be summarized as follows: 

• diseases that can be controlled by copper based sprays: black pod (pl1yropl1tora palmimra) i!> most 
common being spread by contact, raindrops or wind. Low temperatures. below 20 C dc:grees help 
to its diffusion. 

- diseases that can only be controlled by appropriated cloning, by hand , like cutting trees or 
branches or simply by removing the fungus or the broom: witches broom (marasmius pemiciosus), 
ceratostornella wilt (Ceratocystis fimbriata), Monilia disease (Monilia 1, ·~ri). 

·virus diseases like cherelle wilt and swollen shoot. The latter is quite spread in West Africa mainly 
in Ghana and Nigeria. 

- insect pests : among these Capsids and Cocoa beetles cause the greatesl damage. They are 
controlled by chlorinated hydrocarbons. 

COCOA PROCESSING AND MAIN PRODUCTS 

After fermentation cocoa beans are spread and let to dry under sunbcat for about seven days. While 
drying only stirring and protection against rain, if any, should be provided. Dry beans are thc:n 
polished mechanically or by feet. Shells and broken beans should be removed. Dry beans are 
normally packed in jute sacks. The following flow diagram shows possible cocoa process and 
utilization. The scraps, mainly cocoa shells, arc rich in theobromine, fat and vitamin D and may be 
used as livestock feed or as manure. 

MY BEANS f 100 kg} 

OESTONNG 

HOAS™G 

H..llS t3kg 
!'.'BS AU<AUZER & MY~ 

COCOA UCUOR FJ..E GRN»IG 

COCOA UOUCR PPJ:SSJJQ 

COCOA BUTTER 40 kg. 
COCOA CAKE 40 kg 

FLTEilNG 

COCOA CAKE e.REAKNG 

COOUNQ KEB...fD CAKE BAGGN) COCOA CAKE PU..~ 1"'4sl 

COCOA BUTTCR WEJGHNQ & PAO<NO. COCCA POWt:ER BA~ 

STORAGE COCOA BUTT~ STORAGE KEB..EO CAKES STORAGE COCOA POWCER 
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C.1.5 

C.2 

C.2.1 

OPPORTIJNl1Y STIJDIES 

WORLD PRODUCTION AND TRADE 

During 1970's up the 80's. the world gross production or cocoa dry beans ranged 1,500.000 MT . 
World production further increased to reach in the ldSt three years (1986 to 1988) an estimated 
output or 2,000,000 MT of which 60% from West Africa, 30% from Central and Latin America and 
the balance from South East Asia. 

Major West African producer is Ivory Coast with 30 % of world output, second srands Ghana with 
15 %, Cameroon and Nigeria accounts for 7.5 % each. 

Almost ninety percent of total world consumption is concentrated in few countries: USA and West 
Germany import 20 % each, USSR and Holland 15 % each, UK 8 %. A group of other countries 
(Japan, Italy, France, Belgium, Spain, Switzerland) consume an average of 3 to 4 % each. 
World trade is expressed in l\.IT or dry beans. For the rurposc or assessing other cocoa products. th:: 
followi'lg conversion table is used: 

- 1 MT of dry beans = 800 kg of cocoa liquor 

- 1 MT of dry beans = 376 kg of cocoa butter plus 424 kg or cake 

Unit prices expressed in Naira have grown steadily. In regards to the local market, it has been 
reported that dry bean prices in 1989 rose to 24,000 Naira/MT from an average or 15,000 Naira/MT 
in 1988. This is inconsistent with the international quotations which average in 1988-1989 1,200 US 
dollars/MT with an almost constant trend. Even the free exchange rate applicable for exports does 
not justify the reported prices. 

ASSESSMENT OF COCOA PLANTATIONS IN NIGERIA 

NIGERIAN PRODUCTION IN FIGURES 

CROP\'EARS 

10/86 10/87 10/88 

Arca planted (ha) 373,000 378,000 383,000 

Area harvested(ha) 371,000 363,000 363,000 
I 

Average trees per ha 1,000 1,000 1,000 

Tree popul. (1000 trees) 
(ind.non bearing trees) 3"/3,000 378,000 383,000 

Cocoa output(MT) 100,000 145,000 130,000 

Average yield (MT /ha) 0,27 0,39 0,35 
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C
.,., --

C.2.3 

C.2.4 

C.2.5 

OPPOR11JNITY STIJDIES 

Exn:NSION OF ESTATES 

The a'VCragc estate size or cocoa holdings in Nigeria is about 1,5 ha/estate, although estates below 
l.S ha are dominant. The cocoa estatt".s in Nigeria are generally planted interspersed with food crops 
such as 'Vegetables, com and yam. The reason or that is to reduce the risks of not suniving seedlings. 
In new plantations it helps to cash back in'VCSlments prior to beginning of cocoa produaion, that is 
about 4 years after planting. 

QUALl1Y OF COCOA PRODUCT 

Traditionally, the Nigerian cocoa dry beans are of good quality and should lead to a price premium 
in the international market. However, a decline in controls caused a drop in quality during 1986 with 
complaints from international buyers. In 1987 the quality has been improved and it is expected to be 
further impro'VCd in 1988-1989. 
The varieties rrcsent in Nigeria are as follows: 
- Amclooado 80% of which trees with 25 to 30 years 
- Amazon F3 and Olher varieties of young trees. 
In N'igcria the a'VCragc trend yield is 250-300 kg/ha or dry beans against 600-700 kg/ha from 
Amclooado variety under ideai farming conditions. 

FEDERAL AND STATE POLICIES 

The Federal and State policies arc going towards a reform with a growing privatization. Private 
sector is involved in the equity share and in the on-going management or initiatives. Government 
support is limited mainly to fmancial discipline , technical assistance through federal agencies or 
state boards. In the case or cocoa, the former COCOA BOARD has been abolished both at federal 
and at ~late level. Instead CDU (Cocoa Development Units) in Ondo, Oyo and Ogun states, and 
TCU (Tree Crops Units) in Bendel State have been established.These arc more organized as 
consortiums of cocoa producers in each state. Al the Federal level it is worth mcntioniI.b the Cocoa 
Research Institute of Nigeria (CRIN). The Federal Government decided, by an official Act, to ban 
the export of unprocessed beans. Nevertheless, the law will come into force in January 1992, because 
the existing plants are not able to process the whole production for various reasons (capacity, 
equipment obsolescence, etc.) 

FUNDING 

While the Federal Government of Nigeria (FGN) subscribed the great part of funding of cocoa 
projects in Bendel and Ogun States, Ondo and Oyo States have born a larger share than FGN. The 
funding figures for 1987 arc as follows: 

State FGN State Gov. Total Fund 

Naira Naira Naira 

Bendel 330,000 10,000 340,000 
Ogun 367,500 15,500 383,000 
Ondo 555,000 1,302,900 1,857,700 
Oyo 414,000 2,722,626 3,163,626 

TOTAL 1,666,000 4,050,826 5,716,826 
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C.2.6 

C.2.6.1 

2.6.2 

OPPOR1UNITY STIJDIES 

The private sector e.icouraged by cocoa prices ,made more attractive by the Naira open exchange 
rate (11,000 to 12,000 Naira per Mr according to srade), has been more active in new farming and in 
upgrading old ones. The private sector funding can hardly be assessed. The new scedlin~ anJ 
nurseries utilized by the CDUs (Cocoa Development Units) and by TCU (Technical Cocoa Unit) in 
the different states sup?Ort abo11e statement: 

State Secdlil\gs Seedlings unit cost Total 
established Utilized Naira Cost 

(units) (units) Naira 

Bendel 29 i55 -U,7):13 0.10 29,145 
Ogun 920,337 781,270 0.10 92,034 
Ondo 1,412,500 1,292,631 0.10 141,250 
Oyo 644,840 596,388 0.25 161,210 

TOTAL 3,269,132 2,937,562 423,639 

In 1987, Federal Ministry of Agriculture distn'buied 7 millions of new seedlings which were placed in 
5.000 ha of new areas with a 70% of survival rate. The Ministry of Agriculture also sold chemicals al 
cost and provided in.stilutional credits, ~ though direct allocation is far below the target values. 
Commercial banks accounted for U% of loans below the expected 15%. Merchant banks loans stand 
at 3% against the 10% target. 

AGRONOMIC CONSIDERATIONS 

Pesticides 

With the inacascd cocoa prices on the N"igcrian market and the drop of Naira, Nigerian farmers 
have been encouraged to usc more insecticides anu fungicides. The usc of insecticides and fungicides 
reached in 1987/1988, approx. 2,5 million litres (about 2/3 arc fungicides). Al present Bordeaux 
Mixture (Copper sulphate) was reporteii to be used to control Black Pod. The consumption is 
roughly 50 kg/ha per year. It has been reported that the Gamm.tlin 20 and Aldrex 40 insecticitl.::> 
were used in a few cases. Hand sprayers are mainly used. These can reach 4-5 meters high, while 
trees may be 12 to 14 meters tall. The whole upper part of the trei!S is thus unprotected. To increase 
tlie yield, the measures to be undertaken should be the following: 

- use of engine driven sprayers. 
- increase the consumption of copper sulphate from 50 to 100 kg/ha per year 
- increase the consumption of fungicides and pesticides up to rcsrcctively 2 kg/ha and 1 kg/ha per 

year. 

fcrtllizcn 

The N-P-K (Potassium - Phosphorous- Nitrogen based) complex fertilizers are reported to be used 
in few cases and in small quantities. It is however not justified for technical reasons: Cocoa trees, 
being "mycorrbiza" dependent, proYide themselves for their need of phosphorous. On the contrary, 
high concentration of phosphorous may dislurb or damage the tree. From surveys carried out by 
FAO it appears that the greatest part of the area planted with cocoa is of igneous rocks sediments. 
This type or soil normally contains porassium and other microclcments Yitai for the trees. The 
measures to be undertaken as far as fertilizers are concerned may be the following: 

- increase urea consumption up to SO kg/ha per year to be sprayed in ten treatments distributed 
evenly along the year. 

- use of engine driven sprayers. 
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C.2.6.J 

C.2.6.4 

C.2.6.5 

C.2.6.6 

OPPORTIJNl1Y STIJDIES 

Mtthanization 

Cocoa trees in Nigeria arc placed random. not in regular rows. The access roads between the trees 
arc difficult to reach by large equipment. The farmers use mainly hand tools. Should any 
mechanization be provided it has to be as follows: 

- small ow:rall size to enter between random disyiscd trees 
- low cost so that c"VCn small holders IMY afford it 
- multi purpose with additional power take-off for implements 
- equipped with optional implements: trailer, sprayer, simple soil working acccssor:CS. 

lrrigtion 

Although rainfall drops in certain N"igcrian States below the recommended levels for an ideal crop, 
no irrigation is reported. Water for irrigation may be made available from surface (river) or 
underground sources.. Lack of water and the advanced trees age. arc the main reasons of low yield in 
N"igcria. 

Sfora&e & transvort 

No particular problems arise from storing cocoa dry beans, only care should be given during drying. 
Once dried. cocoa beans arc put in bags both for internal and export markets. 

ManDO""' 

Manpower for new plantations arc estimated to be around 210 man-day /ha per yea;- distributed as 
follows: 

work description (man-day/ha) 

felling, burning & clearing 85 
lining and pegging 15 
clearing of rows & holding 22 
planting & transport of seedlings 38 
shading, windbrcaking 10 
maintenance and earth weeding 40 

Total for new plantation 210 

For rehabilitation of existing plantations lhe need is 60 % higher: 

work description (man-day/ha) 

clearing, stumpil'g & top layer removal 150 
planting preparation & planting 120 
maintenance 70 

Total men/day for rehabilitation 340 

For ongoing works the nee;•~• ricr ha arc : 

work description (man-day/ha) 
~----~~~----~------------------~----~-------

weeding, supplying, pruning, 
thinning.spraying & other hand care 
harvesting, f ermenlation & drying 

Total men/day for normai operation 
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C.1..7 

C.1..7.1 

C.l.7.1. 

C.3 

C.3.1 

C.3.1.1 

OPPORTIJNl1Y STIJDIES 

COCOA PRICES & REVENUE." 

lntmtational vrim 

The international Cocoa prices during May 1989 at New York Stock Exchange sculemcnts averaged 
1,200 US dollars per MT. Future settlements until May 1990 forC'sec small fluctuations upward or l 
to 1.5 percent in one year ti.me. 

Buffer Slocks arc going slightly down. However most analysts agree lhat supply is greater than 
demand and lhat prices will remain UDSlable. 

Nicrrian prim & rnmues 

The prices in N"agcria expressed in Naira have a different pattern. The new regulations for free 
cychangc of cocoa revenues and the sharp devaluation of Naira against the dollar, attracted private 
inYCSlors. The reported price of dry beans in N"agcria was 25,<XX> ~aira/MT which i:s inconsisl~nt with 
the 13,<XX> Naira/MT equivalent to 1,200 dollars/MT calculated at the free exchange rate reported 
to be 1 US dollar= 11.2 Naira). 

The 1988 revenues of the 130,<XX> MT ai·c estimated to be 156 Millions US dollars. 

COCOA PRQCESSING IN NIGERIA 

The crop of cocoa beans remains a little more than one wec:k with the farmers, until it is dried by 
direct exposure to sun heat. MOSlly private traders, duly registered by state governments, purchase 
directly from farmers. Sometimes they help them with inputs and credits. Prior to export from 
Nigeria. cocoa is graded twice: first by state authorities, «.nd then by the federal authorities. 

There arc three existing processing plants with a .-eportcd .:ombincd capacity of atout 80.<XX> T /year. 
A concise description oi main processing units is made hereafter ac.:ording to inform1tion cnllccted 
by Baldo & C. experts during the survey carried out in April 1989. 

COCOA INDUSTRIES LTD (IKEJA - LAGOS) 

This plant was built in 1967. The plant was supplied on turn key basis under supervision of Coutinho 
Caro , with an initial nominal capacity of 30,<XX> MT a year of dry Cocua Beans. 
The total number or personnel is 700 worker!'. 

Deserintion or plant main egnipment and appattnt conditions; 

- Storagr capacity of dry cocoa beans : 1000 MT. 
- Sifters equipped with magnetic traps for dcstoning and impurities clearing. 
- Roasters (5 units, 1 MT /h each) 
- Mills out or which one is out of duty, a second was under repair 
- Bauermeister (West Germany) presses (8 units) our of which 2 arc completely our of order, other 2 

were under repair, likely for quire a long period, as rhc manufacturer Bauermeister stopped its 
acriviry 8 years ago and spare parts :.ivailability may be difricuh. Tl:.c las< four presses arc working 
ar reduced rate because of sorne maintenance problems. 
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C.J.i.? 

C.3..? 

C.J..?.1 

C.3..?..? 

OPPOR11JNl1Y STIJDIES 

The presses cause a loss or 30% in the produdion of cocoa blAttcr output 

- Alblinis;otion unit for darkening the powder. 
- Deodorizing or cocoa burtcr, dcacidification and pastcuriz.atioo or COCOO liquor arc Dot foreseen. 
- The plant produces also a cocoa based powder mix , soluble in hot water, to prepare energetic 

drinks. This powder is packed in cans and sold through retailers. 

ProclUdioa Costs : 

These costs have been reported by the managcmeot. 

- P..Jrchasc Costs or Cocoa beans: 25.<XX> MT 
- Transportation costs from production area: 100 Naira/MT 
- Industrial proc'!SSing costs : 1,200 Naira/MT 
- Cocoa butter selling price : 53,<XX> NairafMT 
- Cocoa powder: 11,<XX> Naira/MT 

These costs appear not r.o be reliable. As a matter or fact. from 1 MT or dry beans at 25,<XX> Naira 
W'C may cxtrad 0.4 MT or cocoa powder at 53,<XX> Naira/MT and 0,4 MT of cocoa butter at 11,000 
Naira/MT. The total average selling revenue becomes 25,tiOO Naira/MT or a margin or tiOO 
Naira/MT. If the industrial costs or 1,200 Naira/MT arc confumcd chis plant loses at lease tiOO Naira 
per MT processed. 

COCOA PRODUCTS INDUSTRY LTD (EDE -OYO STATE) 

This plant has been built in 1982 under supervision or Buhler (Switzerland). The major shareholder 
is the Oyo Stale. The initial nominal capacity is 26,000 MT a year of dry Cocoa Beans. 
The total number of personnel is 180 workers. 

Plant main equipment 

- The presses ( 4 units ) out of which 2 supplied by DUYVIS arc completely installed. Other 2 
supplied by CARLE & MONTANARI have been recently installed and there is a provision to 
install two additional presses from the ;amc supplier. The total installed nominal capacity will then 
reach about 26,000 MT /year. The expcllcrs supplied initially have been replaced with the presses lo 
reduce the losses of residual cocoa butter in the cocoa cake from 33 % lo 10 - 12%. 

- Deodorizing or cocoa buncr, deacidificatioo and pasleuri7.ation of cocoa liquor arc not foreseen. 

Prnduction Cnsts : 

These costs have been reported by the management 

- Purchase cost of cocoa beans: 24,000 Naira/MT 
- Transportation costs from production area: 30 Naira/MT 
- Industrial processing costs : 1,200 Naira/MT 
- Cocoa butter selling price: 53,000 Naira/MT 
- C0<:oa powder: 11,000 Naira/MT 

Concerning the reported costs the same comments made for the previous manufacturer arc 
appl!cable. 
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C.3.3 

c.J.3.1 

C.3.3..? 

C.3.4 

OPPORTIJNllY STIJDIES 

COCOA PRODUCT'S COMPANY LID. (ILE OLUJI· ONDO STATE) 

This plant has been built in 1984. Ondo State holds 45% of the shar..s. NIDB 11 %, Ondo St:atc 
cocoa producers 15%, and the bal:mce by COl.iTINHO u\RO .The plant was designed by the l:auer on 
turn key basis . The initial nominal capacity was 26,000 l\.IT a year of dry Cocoa Beans. 

The total number of personnel is 400 diced workers , plus seasonal helpers for h:mdling. 

Plant dqqiption & main rnuipmtnt: 

- Storage capaciry 4,000 MT. 
- Sifters without magnetic separator supplied by Ba.rermeistcr . 
- Roasters supplied by PROBAT. 
- Mills. 
- Presses manufactured by Bauermeister (S units). As already mentioned this manufacturer has run 

out of business .The models supplied in this plant arc not the latest . 

The total installed capaciry is claimed to be 20,000 MT /year. While effective is estimated to be 
16,000 MT /year. The presses and the sifters are still efficient but problems will arise with spare parts 
from Bauermeister. 

- Deodorizing of cocoa butter, deacidificatioo and pasteurization of cocoa liquor arc not foreseen.. 
• Some technical problems are related with the packaging machines of cocoa butter 
- end products are cocoa butter, cocoa powder and kil>bled cakes. 

Production Costs: 

These costs have been reported by the management. 

• Purchase cost of Cocoa beaos:23-24,000 Naira MT 
- Transportation costs from production area 30 Naira/MT 
• Industrial processing costs: 1,200 Naira/MT 
- Cocoa Butter Selling Price : 53-54,000 Naira/MT 
- Cocoa Powder: 10-12,000 Naira/MT 

Concerning the reported costs the same comments made for the previous m:;oufacturer are 
applk.able. 

COCOA PROCESSING PLANT (ESSDE) 

This plant has a nominal capacity of 2,000 MT /year and was not surveyed . 
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OPPOR11JNl1Y m.JDIES 

C.-1 COCOA RELATED INDUSTRY IN NIGERIA 

The related industry is concentrated in the production of cocoa based drinks and vegetables: 

Name of Enterprise Location Products Output 
T/Ycar 

- Cadbury Nig. Ltd Ikcja Beverages 18.500 

- Food Specialities Ltd Lagos Beverages 3,000 
& Chocolate 

- Ovomaltine WA Ltd Lagos Beverages 2,400 

- Lipton N"q;cria Ltd A papa Beverages 2,500 

- Cocoa Industries Ltd Ikeja Beverages 1,000 

- Abukon N"igcria Ltd Lagos Beverages 2,000 

- Continental Phann. Ltd Oshodi Cocoa Buller 1,000 
Cosmetics 

The total consumption of cocoa in equivalent dry beans is 3,000 MT /year. 

C.5 REHABILITATION OF EXISTING PLANTS 

Generally speaking, the existing plants, evcnthough employing obsolete technologies do not need to 
be rehabilitated. Only Cocoa Industries Ltd at Ikeja faces problems with the presses which should 
be replaccd(sce C.3.1.1). The inVCSlment is estimated to be around 2,500,000 USS for 
VTrAU/SERVCO new pre.~. 

C.6 OPPORTIJNITY STIJDY 

C.6.1 OPPORTUNllY CONSIDERATIONS 

The production of cocoa beans in Nigeria estimated in 1988 around 130,000 Tons exceeds the 
nominal capacity of the existing process plants (90,000 Tons). In order to increase this capacity an 
opportunity study is suggested for a plant having a nominal capacity of 10,000 tons/year of dry cocoa 
beans.Cl) 

To improve the quality of products and meet clients requirements, the considered plant should 
include equipment for: 

• cocoa bu11cr deodorizing 

• cocoa liquor deacidification 

· cocoa liquor pasteurization 

The major producers of cocoa processing arc shown in the block diagram in para C.1.4 

(I) See Volume 2 for derails on an opponun1ry srudy ror rhe Cocoa Proces111ng Planr. 
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OPPORTIJNllY STIJDIES 

D. SOYA BEAN 

D.l. SOYA IN THE WORLD 

D.1.1 

D.1.2 

D.1.3 

D.1.3.1 

ENVIRONMENTAL CONDmONS 

Soya bean is a sub-tropical plant but cultivation may extend from Tropics up to aoout 50° North. 
Favourable cnvironm.:ntal conditions arc hot and rather damp summers, without cxccssi,,-c heat o~ 
severe winters. Generally speaking, the climate for soya bean is similar to that required for maize 
cultivation; soya bean can be rotated with maize or other field crops producing beneficial effects on 
soil fertility. Various soils suit soya bean cultivation. The best arc sandy or clay loams and alluvial of 
good fertility. The soya bean is a short-day plant. flowering more quickly in darknc~ 10 to 16 hours. 
The photopcriod is very important because it affects the time from sowing to han-cst and the 
adaptability to latitudes. New introduction has to be tested for adaptation to local conditions; 
cultivars have now been developed to covu a wide range of latitudes. 

SOYA VARIETIES 

There is a great number of cultivars, varying in height and plant type, size, colour, time for maturity, 
oil and protein content of the seed. New cultivars have also been obtained by sclcdion and 
hybridization. Soya bean is becoming a very important source of vegetable protein. Dry seeds contain 
an average of 29 to 50% of protein, depending upon varieties; black seed cultivars arc the richest in 
protein. The oil percentage ranges from 15 up to 22% and varies inversely with protein content; for 
oil cxtrad.!on purposes. yellow seeds arc generally richest in oil. 

AGRONOMIC CONSIDERATIONS 

The crop can be easily mechanized in all stages until harvest. This led U.S. to an intensive soya bean 
production since 1942. In United States soya beans arc grown in rotation with maize. In China millet 
and sorghum arc rotated with soya beans. In some other areas we fmd rotation with rice. 

Maximum average yield in the world ranges from 1, 700 to 2, 700 kg/ha of dry beans. In the far East 
average yields range from 1,000 to 1,350 kg/ha. !n other countries yields arc much lower. 

Mainr diseases and mts 

Soya beans arc relatively free from serious epidemics and insect pests. The most common diseases 
encountered are: 

·bacterial blight (Pseudomonas glycinea) 
• baderial pustule of leases (Xantomonas phaseoli) 
·pod and stem blight (Diaporrhe phaseolorum) 
- frogeyc (Cercospora daizu) 
- wildfire ( Pseudomonas tabacum) 
- downy mildew (Peronospora manshurir.a) 
- soya bean viruses: mosaic and yellow mosaic 
· root-knot nematode (Meloidogy11e) and cyst nematode (Heterod,.ra). Nematodes auack soya bean 

roots. 
- velvet bean caterpillar ~nd blister beetles 

Attention is given to soya beans selection disease resistant to bacterial blight and pustule, forgcyc, 
and downy mildew. 
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OPPOR11JNl1Y SWDIES 

I mnro!ttntnts 

Methods to improve crop yields arc: (At present cullivars arc ava.ifablc to cover almost any local 
condition. ) 

- introduction of cultivars suitable for environment and latitude requirements 
- sclcdion of introduced and local cultivars 
- hybridization to combine superior features of the best cultivars 

SOYA BEAN PROCESSING AND MAIN PRODUCl'S 

Soya beans arc an important source of vegetable oil and prOlcin. Various produdS arc obtained from 
soya bean processing: 

r: 1oyaDean 
I I I.~. I 

mllllng 

~~ 
L. 

1oyan~maa1. 

I I I 

ollprHs.utrJ I 011 solv.utr.1 iwater aoCllnlll 

: 
I I ~ csecanter ~ p ........ 

I 

l I i ctarlflcatlon 1 

........ l. .. l 
- unrefined o&I soya cake soya nulk 

lec:atftln ;eco'tl r··flnlftg I I otl'ter treatn\ 

.L 
refined 011 refined oll 1oyamaa1 c:,, •••• 11vaetoc1t 

aCllDl8011 llVHlOCk yo9nur1 

mar9ar1ne fooo proo.ts bever•v•• 

l:td. us•• ln:S.UIH flavoured 
soft drink• 

Food and livestock 

• soya milk: used plain or to man •facturc curd. cheese., yoghurt 
• soya based soft drinks and beverages 
·soya sauces and derivative (i . .:. Worcester sauce ... ) 
• edible ou: used plain or to produce margarine and shortening. Fat used in confectionery. 
- soya meal: used as animal feed 
- soya flour: for bakery and Oihcr food products 
• lecithinc: used as wetting and stabilizing agent in the food industries 

Industrial non-food products 

- oil: to produce paints and varnishes, linoleum, inks, oildothcs, insecticides, disinfectants, soaps, 
cosmetics etc. 

- meal and soya bean protein: to produce acrylic fabrics and fibres, adhesives, waterproofing, fire 
fighting foams, etc. 

- lecilhinc: it is a by-product (phospholipidc) obrained from oil indusrry. It is used as a wening and 
stabilizer for pharmaceuricals. cosmetics, plasrics, leathers, ere. 
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OPt'ORTIJNin' STUDIES I 
D.l.S WORLD PRODUCTION AND TRADE I 

U.SA. is the major producer of soya bean in the world, IA>ith 60% of world producti,m. which in 1970 
totaled 47 million tons. Second producer is China with 25%, nc:ct comes Brazil with 2.5% anJ USSR I 
with 1.15%. The world supply is shown in the following table:(l) 

production (106 Tons) 

82/&3 83j84 84/85 85/16 16/87 Country 

59.61 44.52 50.64 57.ll 54.62 USA 
14.75 1554 18.28 13.40 16.20 Brazil 
4.20 7.00 6.15 7.30 1.1(, Argentina 
0.52 0.55 0.95 0.60 0.90 Pa~21j' 
9.03 9.76 9.69 10.05 11.00 China 
5.46 5.18 6.72 7.31 8.19 Others 

93.57 83.15 93.03 96.23 98.61 Total 

exports(106 Tons) 

82/&3 83/84 84/85 85/16 

24.63 20.21 16.23 20.14 
131 l.59 3.48 120 
1.42 2.97 3.29 2.54 
0.41 0.43 0.84 0.-'7 
0.29 o.73 0.26 0.40 
5.46 5.18 6.72 7.31 

28.39 26.15 2524 26.00 

16/87 

20.68 
1.80 
2.65 
0.76 
0.35 
8.19 

27.35 

I 
I 
I 
I 

The major world consumers arc represented in the next table: I 
imports in (106 Tons) 81./&3 83/84 

EEC12 15.71 12./9 
Other W. Europe 0.53 0.47 
USSR 1.05 0.95 
Other E. Europe 0.78 0.84 
Japan 4.87 4.73 
South Korea 0.69 0.71 
Taiwan 1.27 1.36 
Indonesia 0.48 0.32 
Mexico 1.07 1.44 
Brazil O.C8 0.00 
Others 2.04 1.56 

total imports 28.57 25.18 

(i' 1 Source:: Commod11y Year Book 1?87-l?R8 

SOVA REAN 

84/85 85/16 

12.75 12.96 
0.51 0.52 
0.85 1.90 
G.59 0.85 
4.61 4.75 
0.81 0.98 
1.47 1.61 
0.31 0.37 
1.43 1.00 
0.38 0.28 
!.62 1.68 

25.32 2"1.11 

16/87 

12.75 
0.49 
2.00 
0.79 
4.85 
1.10 
1.96 
0.30 
1.10 
035 
1.69 

:!7.11 
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0.1.s.1 

OPPORTIJNllY SllJDIES 

World prim 

The a,;cragc world prices CIF or soya bean imported from Nigeria as reported by the Central Bank 
or Nigeria arc the following:(?) 

yur nain/ton 

1981 llU.4 
1982 168.7 
1983 215.8 
1984 221.4 
1985 205.2 

1986 (January) 225.1 
1986 (April) 1613 
1986(Juae) 237.0 
1986 (October) 617.0 
1986 (December) 684.4 

1987 (January) 516.0 
1987(June) 1,1833 
1987 (September) 1,040.6 

1989(May) 6,800.0 
1990 (May) 6,700.0 

D.2. OUTLOOK OF SOYA RF.AN IN NIGERIA 

D.2.l NIGERIA SOYA BEAN OtrfPUT 

The areas where soya hean is produced arc concentrated in Bcnue, Gongola, Kaduna, Niger and 
Oyo States. Bcnue State alone produces 75% of annual production. Nigerian soya bean planted area 
and output arc summarized hcrc-below:<3> 

soya bean seed unit 1987 

demand 
• .rea planted ha 110,000 
area harvested ha 108,000 
production MT 65,000 
average yield kg/ha 600 

imports tons 0 
total supply tons 65,000 

consumption 
domestic crush tons 10,000 
food USC tons 45,000 
livestock tons 10,000 

tot consumpt tons 65,000 

(2) Source: Central Bank of Nigeria Commodiry Book 1?87/1?88 
(J) Source: Unofficial CS Dep. of Agr. Foreign Agr. SuMy Feb ·119 

SOYA BEAN 

1988 1989* 
•roruast 

ll7,000 120,000 
115,000 ll8,000 
70,000 75,000 

600 630 

5,000 15/)()() 
75,000 90,000 

15,000 17,000 
50,000 63,000 
10,000 10,000 

75,000 90,000 
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OPPOR11JNl1Y STIJDIES I 
I soya bean oil unit 1987 1988 1989* 

*forecast 

I supply 
crush tons 10,000 15,000 17,000 
extraction rate % 10 7 6 

I 
production tons 1,000 1,000 1,000 
total oil supply (ODS J,000 1,000 1,000 

oil consumpt 

I ind. and dom. tons 0 0 0 
food USC tons 1,000 1,000 1,000 
livestock tons 0 0 0 

tot oil (ODS 1,000 1,000 1,000 I 
I soya bean meal unit 1987 1988 1989* 

•roruast 

I 
supply 
crush tons 10,000 15,000 17,000 
begin stocks tons 10,000 3,000 3,000 
extraction rate % 100 93 94 

I production tons 9,000 14,000 16,000 
imports tons 5,000 6,000 1,000 
tot meal supply tons 25,000 23,000 20,000 

I meal consumption 
ind. and dom. tons 0 0 0 
food use (ODS 0 0 0 

I livestock tons 22,000 :20,000 17,000 
ending stocks <ons 3,000 3,000 3,000 

tot.meal. tons 22,000 20,000 17,000 

I 
I 

D.2.2 SOYA BEAN PRODUCER PRICES 

.~oya bean prices reported in Nigeria arc as follows:(") 

year naira/ton I 
1980/1981 150 

I 
1981/1982 155 
1982/1983 175 
1983/1984 230 

I 
1984/1985 300 
1985/1986 500 
1986/1987 1,000 

I 
I 

(OI) Source: Ccnrral !lank of :"igcria • An~ual Report l?AA 

I 
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OPPORTIJNllY sn.JDIES 

0.2.3 AVERAGE YIELD IN NIGERIA 

The average yields per hectare on farms, as opposed to compound production. arc iow, ranging from 
450 to 600 kg/ha. Tests using Malaysian varieties were reported over 1,100 kg/ha, other outstanding 
yields or 1,500 kg/ha have been reported. 

D.2.4 SOYA PROCESSING IN NIGERIA 

name 

The major Nigerian enterprises processing soya are the following: 

product installed 
capacity 

tons/year 

remarks 

Taraku Veg. Oil Mill (Taraku Benue) veg. oil 
animaljeed 

30,000 fully implem. 

Nestle Nigeria (Lagos) baby food NA. comm.operat. 

Kano State Oil & Allied Ltd(Kaoo) veg. oil 50,000 comm. ope rat. 

UTA- Univ. of Ibadan (Ibadan) Soy-Ogi NA. pilot plant 
& other 

D.3 OPPORllJNllYSTUDY 

The drybean production forecast in 1989 is 75,000 tons. Co11Sidering additionai 15,000 tons impvrted 
the total supply amounts to 90,f OO tons. The whole quantity will be consumed as meal, oil, and 
fodder. 

A new soy-beans processing plant to obtain soya milk as substitute of powder milk and butter 
imports seems, at this moment, not viable due to lack of raw material. Another reason suggesting to 
hold the evaluation or such a project is the complete absence of information about pop1Jlation 
behaviour towards the introduction of a new food. 

A pilot plant was installed in Ibadan by IIT A for carrying out tests on soya bean processing, 
including soya milk. According to an American experc, who spent several years with TIT A, Nigerians 
would hardly accept to consume this product. The use of soya milk instead of animal milk doesn't 
seem to have encountered the favour of the largest part of populations in Euro~ and in many other 
conntries with the exception of macrobiotic diets. The few exi~ting plants were contacted by the 
.:onsultant but no useful data were disclosed. 

NIDB has in hand an oppo1u •. 1ity study for the production of 3,000 litres/hour of soya milk. The 
study indicates the viability of sm:h a project. 

SOYA BEAN Page IOJ 



E. 

E.1 

E.1.1 

E.1.2 

E.1.3 

OPPORTIJNflY snJDIES 

MAIZE 

MAIZE IN TIIE .WORLD 

INTRODUCTION 

Maize was introduced in Europe after the discovery of America. Maize (or com) is presently grown 
all over the world. Production has increased greatly by the introduction of more disease-resistant 
hybrids with higher yields . Yield depends upon c:Emate and soil conditions, reaching in some cases 
13 tons per hectare and even more. Common yields in Europe arc within 5 and 7 tons per 'icctarc. 

As far as the maize varieties arc concerned, there arc hundreds of cultivars today with characteristics 
suitable to various environments. In order to obtain the best results, loamy well drained soils with 
plenty of water arc recommended. Irrigation should be taken into consideration where rainfalls arc 
not sufficient. 

Maize grain structure consists of the following parts: 

pericarp 
gem 
endosperm 
peduncle 

external cellulose covering (bran) 
rich of oil 
rich of starch & protein 
grain terminal part 

The composition as a percentage of weight, is as follows: 

water 
proteins 
fats 
starch, dextrin, sugar 
cellulose 
minerals 

total 

MAJOR PARASITES AND DISEASES 

133 
10.0 
5.0 

68.0 
2.0 
1.7 

100.0 

The maize parasites arc of various kind: field or storehouse parasites. On the field the major ones 
arc "Ustilago maidis", "Sesamia cretica' and "l'yrausta nubilalis". In the storehouses we find 
"Sporisarium maidis", "Sporotrichium maidis" and "Penicillum glaucum". 

The major tropical diseases arc "Puccinia polysora", "Helminthosporium maydis", "Curvu/aria" leaf 
spot, stalk rot caused by "Fusariun monili/Qnne". A parasitic weed is the "Striga hennonthica· 
(witchwccd). Cultivars with variou.~ levels of rcsist~ce to the diseases have been developed. 

MAIZE PROCESSING AND MAIN INDUSTRIES 

Excluding human meals, maize processing industries and relevant products arc the following: 

feed industry 
starch industry 

nour industry 
distilleries 

blended animal feed 
native starch, modified starch, 
edible oils, corn syrup, dextrose 
maize nours, edible oil, etc. 
alcohol, whisky, gin 
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E.1.4 

E.1.4.1 

E.1.4.2 

OPPORTIJNl1Y snJDIES 

Yell ow maize whidi contains more prOlcins is pref crab le in th.: feed milling industry, while white 
maize which contains less prOlcins but more starch is suitable for food products and starch 
production. It is therefore an important source of basic raw materials for various industries. The 
main industries involved in the maize derived products arc those producing paper, soap, adhesives, 
fabrics, pharmaceuticals, chemicals, beer, prOlcins. 

Among all crops considered ,mai7.c is top ranked in starch contents: 

mm max 
rice 65 15 
maize 50 65 
wheat 50 60 
millet 53 56 
rye 44 47 
oats IT 40 
lentils 39 40 
barley 37 39 
peas 38 39 
beans 37 38 

MAIZE MILLING PROCESSES 

DnMilline 

Dry milling of maize in Nigeria was traditionally performed by pounding with a pestle in a mortar 
both made from hard wood. Most maize millers now have access to simple milling machines, usually 
mills or disc mills driven by diesel engine. The main steps of dry milling process include cleaning of 
the maize, destoning, delaulling, milling and sieving. The milling stage can be increased depending on 
the required final prod'Jcts. The products from dry milling process are: Grits,Aour, Meal and By
Pr'.Xlucts. 

corn. 

:o·tdr1t1tion 

drx1na 

m1llln9 

refining ~ •dibl• 011 

·-e•rmL-------•.-.~•n•m•I feed 
penele 

Gtlt&.•-----------·.-.~ Br•w•ri•• 

--.-:s.------- Me•I• & Flou ... ,...-------... ~~ Sauce a, Soup•, Baio!•ri••· Peper e1flln9 

!_Fedder meelle•---------· ... ~ an1mal l••d 

Whole Milling 

The whole milling process is mainly used for the production of feed for live5tock and poultry. In this 
process corn is first milled coarsely with some quantity of water . In a second slcp, addi1ives such as 
proteins, vitamins and minerals are mixed during !he milling pha5c. Dry and whole milling corn 
lechnology is well established in Nigeria, and there arc many flour and feed mills in :he counlry. 
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OPPORTI1N11Y STIJDIES 

Wet Millinc 

In this process about 65% or starch an be separated from the corn leaving by-produc:s as C('f1l 

germ. gluten and fibre. The corn germ can be further processed to ob<ain corn oil, while the gluten is 
dried and sold to feed-millers. 

Prcsendy there is no corn starch plant in the country due to lhc non availability of com in good 
quality and quantily. 

The average output from 1.000 kg of good qualily com processed by wet milling is as follows: 

Starch 
Gluten 
Germ 

650.0kg 
230.0 kg 
10.0 kg 

The main wet milling steps arc shown in lhc following diagram: 

--···· .. l 
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MAIZE IN NIGERIA 

NIGERIAN PRODUCTION AND CONSUMPTION 

i 
i 

Crtr'G 

1 
I 

I 
I 
I 
i 
i 

"'*'*~-

Maize is one of the main staple f<>O<b in Nigeria. as well :is a major input, together wi\h oilier 
products, in animal feed preparation. The main part of maize grain contains a high amount of 5~n-:b 
and therefore maize constitutes an industrial raw material from which products such as grit, flC\•ir, 
feed. starch, 'iweeleners, oil and other related products can be obtained. The major maize producing 
states in Nigeria are Niger, Kaduna, Katsina, Bauchi. Kano, Plateau and Bcnue. Oyo and Ondo arc 
minor producers. Present maize: yield is between 1 and 3 tonnes per hectare varying from foresl zone 
to the Savannah zone. Over 60% of maize in Nigeria is consumed as food . The balance , blended 
with various by-products ,is used as animal feed and for industrial processing. At present Nigeria's 
corn production is not sufficient to cover the local needs. Selected seeds should be available in more 
quantities to improve yields and reduce the corn production deficiency. 
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OPPORTIJNITY STIJDIES 

The estimated supply and distnl>ution of corn during 1986-88 were 3S foUows:(l) 

Units 1986 1917 1988 

Area harvested '000 Ha 2000 2000 2200 
&gir.!ling stocks 'OOOMT 100 200 100 
Production '000 ~IT 2000 1900 2200 
Total market year import 'OOOMT 0 0 0 
Total ~upply 'OOOMT 2100 2100 2300 

Total market year exports 'OOOMT 0 0 0 
Feed domestic consumption 'OOOMT 400 250 250 
Total dom. consumpL 'OOOMT 1900 2000 2200 

Ending stocks 'OOOMT 200 100 100 
Total distribution 'OOOMT 2100 2100 2300 

E..?..? CLIMATE AND YIELD IN NIGERIA 

Cliuate and soil conditions of Nigeria, specially in the middle belt, are favourable for com growing. 
The harvesting period is from May to July. The most common varieties are white hybrids. Yields 
range betwc.:n 1.2 and 4.5 tons per hectare, the actual average is about 1.6. Com has a potential yield 
much greater than either local sorghum or millet. The use of organic manure instead of mineral 
basc:d fertilizers may contribute to achieve higher yields. 

E..2.J MAIZE PRICES 

In April 1988 maize was reported to quote 2,000 Nairas per ton (about 180 USS/ton), while rbe price 
of maize for livestock feeding containing by-products reached 1,300 to 1,500 Nairas per ton. On the 
international market the corresponding price of maize for animal feed was about 100 USS per ton. 

I I) C.:SDA unofric1al dara 
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E.l.4 

OPPORTIINl1Y STIJDIF.S 

MAIZE TRADE 

Before the total import ban imposed by the Federal Gcwernmcnt on January 1987. Nigeria used to 
import corn to satisfy the demand . 
The f9.ll@ing table shows the figures relevant to production and import of maize in the pa.st 
ycars:l2)(3) -

Year Imported con "1o( Local prod lldioa total 
('000 tons) total (1000 tons) 

1976 10.0 . n..a.. n.a. 
19n 36.8 . n.a. n..a.. 
1978 66.3 . n..a.. n.a. 
1979 111.o . n..a.. n..a.. 
1980 26.0 4.1 612.0 638.0 
1981 144.7 16.7 720.0 864.7 
1982 347.3 31.4 760.0 I.107.3 
1983 49.9 6.7 694.0 743.9 
1984 63.0 5.6 1,058.0 l,lll.O 
1985 723.0 37.8 1,190.0 I.913.0 
1986 n..a.. . 1.336.0 n.a. 

The ban on imports of maize and wheat caused the demand of local maize to raise dramatically. 

E.3 OPPORIUNID' STIJDY 

E.3.1 Opportunity considmtinns 

There arc no statistical data showing whether starch. glucose and High Fructose Syrup (HF'S) arc 
imported, so it is impossible to establish what the demand could be. What is only knov. n is that 
Cadbury company. JDC of the biggest beverages producers. is completing the installation of a plant 
designed to produce 6,000 tons per annum of glucose syrup from sorghum. This capacity is sufficient 
to satisfy the Cadbury's needs; roughly 15 to 20% can be sold to the market. There arc about 100 
companies operating in the field of beverages (soft drinks) with a production capacity ranging from 
25,000 hi to 900,000 hi per annum. About 200 companies arc operating in the field of bakery. There 
is no doubt that an important potential market exists for starch. glucose and HF'S. It bas also co be 
taken into consideration that there arc some by-products that can be used for fodder production and 
for a fermentation plant (sec PHARMACEtrncALS SUBSECTOR). 

Nigeria is importing more than 90% of its need for sugar. equivalent to about 600,000 tons per 
annum. Only two sugar co1Lpanics exist in Nigeria, but their plants output docs not exceed 60,000 
tons per annum. These plants arc located at Bacita and Numan and they process sugar cane. At 
present, there is no programme for inacasing the sugar cane production and for the instal'ation of 
new sugar mills. Imports of sugar can be reduced if a substitute for sugar will be produced, by 
processing locally available raw materials. Nigeria produces about 2,000,000 tons of maize and 
4,000,000 tons of sorghum. 

Thi:sc two cereals arc widely used in the world as raw materials for the production of starch and 
glucose (now high fructose syrup is the end product more requested in the industrialized countries). 
Slarch, as it is, is used in the food proccuing or, in a modified form, in the textile industries 
(printing, finishing, laundering), in the paper mwog (to improve strength and increase resistance to 
wrinkling) as a turface coating for paper bags, corrugated and laminated paper and cardboard boxes. 

(l) Source: PAO Tracie Year Book 197~ 1?19 

(J) Source: ~ip:rian Trade Summary· vanous issues l'JBG.1?86 
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OPPORTUNITY snJDIES 

Other fields oC applications arc the rubber indusuy, the acihesivcs, cosmetics and roilct powders, 
pharmaceuticals. 

Glucose, which is cblained from Slarch by hydrating a Slarch slurry, is a ~encr that can be 
commercialized as a powder or as a syrup. Glucose syrup is widely used in the beverages, baking. in 
the pharmaceutical and textile industries, in the tanning oC hides, etc.. High fructose syrup (HFS) is 
obtained from glucose (dextrose) by isomerizing a conc:catrated dextrose solution. It is a new 
economic.al swectcacr, suitable for many applicatioas which require liquid sw=teocrs. The HFS 
CODlains 42% oC frudose and about 50% oC glucose and its swcetDcss is equivalent to that oC sucrose 
(drybasis). Main uses are: 

-~ it can replace up to 100% the in~ed liquid sugar 
- Bakery. h can replace sucrose in bread, pie filling. jellies up to 100% and in other produas up co 

70%. 
-Jams 
- Dairy prodUds 
-Ice creams 

The ~ion of a pla.i4 for the processing oC 200 T /day oC corn (or sorghum) would be justified. 
H~r. no opportunity Sludy is proposed, since the in~ent COSlS for such 1 plant, !iighly exceed 
the ceiling ~mposcd by the fmancing Agencies. NIDB has in hand an opportunity Sludy which 
indicates the viability of such a projed. 

Proqss Dqcription 

The main Sleps for starch produdion are shown respectively in the diagrams of dry and wet milling 
(see paragrap'-..s E.1.4.l & E.1.43). For glucose and or high fructose syrup the main Sleps arc 
illustrated here bclO\"'t: 
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F. 

F.1 

F.1.1 

F.l.l 

F.2 

F.2.1 

F.2.l 

OPPOR11JNTIY S'llJDIES 

SORGHml 

SORGHUM JN J11E WQRLD 

INTRODUCTION 

Sorghum (or Guinu Com) is a world-wide spread ccn:al cultiYalcd in a belt extending from the 
Tropics up to about 45 degrees or laliludc. Arid and semi-arid dimalcs arc particularly suitable for 
this aop. Sorghum grows wdl on most types of soil. except poor sand and day. Apart from millet, 
waler rcquircmCDls arc the lowest among all cereals. However sorghum prefers regions wilh distinct 
wet and dry seasons The percentage compmitioo in wcigbl or sorghum grains is as follows 
(a'VCfa8C): 

SORGHUMV~ 

waler 
proteins 
fat 
carbohydrates 
ccllulosc 
ash 

10 
8-13 

3.3 
70 

1.!·2.S 
1.7 

There arc many sorghum varieties having different characteristics and composition . Instead of 
referring to their species, sorghum varieties arc classified according to chc final use and 
consumption: 

• sorghum for alimentary purposes: specially consumed in Africa (Dhurra varil ty) 
• sorghum suitable for producing sugar: particularly developed in USA 
- oorghum for manufacturing brooms 
- fodder sorghum :used for animal feeding. 

SORGHUM IN NIGERIA 

ENVIRONMENTAL CONDmONS OF NIGERL\ 

Day-time is relatively short in Nigeria and temperatures arc relatively high : this environment is 
suitable to ·short-day" crops sur~ as sorghum. Furthermore, sorghum bas low water requirements 
and is resistant to dry spells. For these reasons sorghum is one of the most largely grown grain crops 
in Nigeria. Tog. ,thcr with millet they arc the longest established. 

MAJOR PARASITES 

The major parasites or the sorghum crop arc: 

- ·contarinia sorghicota• (sorghum midge) 
• ·sesami cretica· (stem-borer) 
- ·s,,;ga senegalensis· (parasitic witch weed). 

Good husbandry fights successfully all these parasites. It is a matter of field hygiene, and seed 
dressing. However, practical measures to prevent these attacks arc not so easy to formulate, due to 
the eiacnt of sorghum cultivation, often mixed with other crops. Losses in storage due to the above 
mentioned pcsls arc fairly high. 
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F.2.3 

I 

F .2.4 

OPtORlUNfli' S11JDIES 

NIGERIAN PROOl'JCTION. CONSUMP'IltlN AND TRADE 

Tbc sorghum b.arvcslcd area WM estimated in 1988 as much as 4,500,000 hectares. giving a 
production of approximately 3.500,000 tons of crop. 

A~ragc yield was 0.780 Ton per hectare. in line wilh o<her countries under similar conditil)ns. 

Major States cultivating sorghum arc Sokoto, Gongola. Bauchi and Niger. 

In 1989 import duty on sorghum was increased from 20 per cent to 100 pc1 cent. Currently (April 
1989) imported sorghum is dcm.ucd. uncleared prior customs. a! about 150 to l(i() dollarsff. 

Io Nigeria sorghum is a basic food commodity. Ano<hcr main use i'i as poultry feed. In spite lhc 
decline in poultry sales. which also shrinkcd the demand of sorghum as fodder to about 
150,000 T /"JCM (a fraction of what it used to be few years ago), Nigeria still imports large quantities. 

As lhe 1988 b.arvcsl started. around October, !fain prices began to dip. Prices lhco rose again as 
breweries concluded lhal prices were at lhcir low point and began ;o purchase. On January 1989 
sorghum was traded in Lagos at about l,(i()Q Naira/T. After duty increase buying started 
energetically and prices arc expected to exceed 2.000 Nairaff before the end of 1989. 

The following table shows the figures relevant to lhe production and trade of sorghum for lhe years 
1986-1988.Cl) 

Units 1986 1987 1988 

Harvested area 'OOOha 4500 4300 +wo 
Beginning stocks 'OOOTon 350 350 100 
Production 'OOOTon 3600 2900 3500 
Total market year import 'OOOTon 0 (j() 50 
Total supply 'OOOTon 3950 3310 3650 

Total market year exports 'OOOTon 0 50 0 
Feed domestic consumption 'OOOTon 100 130 100 
Local Consumption 3500 2980 3450 
Total dom. consumption 'OOOTon 3600 31(i() 3550 

Ending stocks I 'OOOTon 350 100 100 
Total distribution 'OOOTon 3950 3310 3650 

SORGHUM AS BARLEY ALTERNATIVE 

Nigeria's existing economic.al constraints and import restrictions on ccrea's, led to the search for 
alternative sources of malt, suitable for use as brewing material. Sorghum malt was found to be a 
good i.ubstitute to barley malt since 1943 in USA. Later, other countries like India and South Africa 
made use of it. 

A particular sorghum variety, having comparable characteristics as barley, was also developed. In 
Nigeria, sorghum could diversify the raw material source for mall and reduce somehow o;upply 
shortages and/or price fluctuation due to single source dependency. 

Nigeria produces roughly 21,000,000 HI/year of beer. Assuming !hat all the beer is produced with 
sorghum malt, it corrcs.pond.c; 10 420,000 T /year of M>rghum, almosl 1/5 of annual sorghum ourput 10 

malt (1 Ton of sorghum produces 0.7 Ton of Malt enough to make 50 HI of beer) 

(I) Soum:: unofficial l.:S Dcpanmcn1 of Agncullurc • l'orc1gn Agncullurc Sul'\ley 
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OPPORn.INilY S11JDIES 

MAr..TINGPROCESSINBREWING 

Beer i:. normalli produced from malt of barley or other cereals. Malting proc..:ss, which plays a basic 
role in brewing. ~ i.i turning the starch of cereals into maltose and glucose. DOlb susccplll>le to 
frrmentation. Malting is due to specific enzymes ·amylasi.r·, which de'Vdop during cereals 
germination. 

F .2.6 SORGHUM MALTING PROCESS 

The following diagram shows the main steps of the sorghum malting process: 

saou.t 
I 

STORNG 

I 
y 

f 
y 

I 
y 

I ~TION "-··--------I 
y 

PROaJCT STORAGE 
., 

TO BREWERIES 

Grading has the purpose to select grains having homogeneous size, that is very important for an even 
germination in the following step. 

Steeping takes place in tanks, where sorghum grains absorb waler up to 50% or their weighl. This 
slagc lasls 2-3 days al about 15 C temperature. 

Germination lasls one week and is th:: core stage or the malting process. There arc two difrcrcnl 
kinds or germination ~= 

- In lhc ·box ma/tin( process sorghum grains are placed on a grid-bed in lhc germina1ion tunnel 
where they arc continuously stirred and ventilated. Temperature ranges from 10 to 25 C. 

• In the ·pow ma/tin(' process wet sorghum grains arc placed into a rotaling drum performing 
stirring by molion. 
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F.l.7 

F.3 

F.3.1 

OPPORTIJNilY STIJDIES 

Toasting is lhc next 5lcp, carried oul al 60-70 C lcmpcralurc in such a manner lhat enzymes ar: nOl 
rendered inactive. 

Degennina;ion is the final 5lcp . It is a mechanical action to separate culms from caryopsi~ . 
Sorghum malt is then stored inl<' silos, ready to be sent to the bre~ries. 

Quality and yield of malting process depend upon the sorghum variety. The best results have been 
reached by the white sorghum. Red and Y cllow qualities had less good results. 

SORGHUM RELATED INDUSTRY IN NIGERIA 

In Nigeria approximately 50 cslablishmcnts operate in beer and brewery related activities: sec Annex 
1: Nigerian Industrial lndCL <2> 

Out of these lWO are presently using sorghum, namely: 

- SaYaDnah Grains & Food Processing Co Ltd. 
Zaria - Kaduna State 
Capacity 12,000 tons/year 

- Beaman Dnelopment Co Ltd 
Nsukka - Anambra State 
Capacity 10,000 tons/year 

Anolher producer is examining the same opporlunity, na.-nely: 

- West African Malting Co Ltd 
Awkuoailaw - Enugu, Anambra Slale 
Capacity 20,000 tons/year 

OPPORTVN11Y STIJDY 

OPPORTUN11Y CONSIDERATIONS 

Beer production in Nigeria amounts lo aboul 21,000,000 hi. Barley import being banned, the mosl 
valid ahemalivc lo proceed wi1h beer production is sorghum malling. even though it is nol sufficienl 
lo cover the lolal demand. However, there is no doubt tha1 lhe demand for sorghum by breweries 
will convince farmers to increase sorghum cultivalcd areas, as lhe soil and climate, are not adequate 
for barley cultivation. 

An opportunity study for a plant malting 35,000 tons of sorghum is suggested.Cl) 

I-) Source: :"OIDR ·CPS tile on l>~ncs raw ma1cnal 

( J) Sec Volume 2 for derails on an aopportun11y s1udy for Sorghum Malling Plan1 
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G.1.1 

G.1.2 

G.1.2.1 

G.1.2.2 

G.1.2.3 

OPPORTIJNITY STIJDIES 

GINGER 

GINGER IN TIIE WORLD 

INTRODUCTION 

Ginger is a root-like w:getablc original of Asia. It was used as drug. due lo ilS rather sharp taste, 
since the ancient Greek and Roman period. Ginger is used in the food, bew:rage and pharmaccutic:U 
industries.. Main products in which ginger is involved arc c:akcs, biscuits, bread, candies, beer, toilet 
articles, medical preparations, meat and fish preparation. Ginger requires tropical to subtropic:U 
climate, that means abundance both of sunshine and of rainfall. The major producers arc lodia, 
China, Western Africa. Australia, Fiji Islands, Jamaica. Japan, Bangladesh, Nepal and Malaysia. The 
aw:rage composition of the ginger rhizomes is the following. as percentage in wcighr: 

water 
nitrogenous components 
YOlatilc oil 
fat matter 
ooa.-nitrogcnous components 
fibres 
ash 

12.0 
15 
1.7 
35 

66.0 
45 
4.8 

Yields of ginger plantations range widely, reaching in Jamaica 4-8 tons per hectare and still more in 
India. 

GINGER VARIETIES AND COMMERCIAL FORMS 
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There arc about 30 known varieties of ginger with different characteristics. Generally ginger is 

1 traded in the following three basic forms: 

Fmhginger 

Fresh (or green) ginger is basically considered to be a vegetable since it is usually marketed through 
grocery outlets. It is used directly in kitchens as flavouring matter :0 preparation of meat and sauces. 
From an industrial point of view it is used as raw material for processing iu order to obtain preserved 
and dry ginger, ginger oil and olcorcsins. 

Prtserved J:inccr 

Preserved ginger consists or p.:eled fresh ginger, stored in brine or impregnated witt: sugar syrup. It 
is largely used in the Chinese and Japanese cuisine. Ginger preserved in sugar syrup can be 
converted into crystallized ginger by further processing. The ginger syrup is mainly used in the 
industries producing marmalade, jams, sauces, chutneys. The crystallized or candied ginger is used in 
baking and in the confectionery industries. 

Drvginur 

Dry ginger, which is regarded as a spice, is the most important from the comm'!rcial JX'int or view. It 
is obtained from the fresh (green) ginger by !'frying it in the sun or by means of artificial drying in air
oven at 60° C. Fresh ginger weights 4-5 times more than dry ginger. Dried ginger may bt: powdered 
into "ground ginger•, which is used as ingredient in cookery, in c1 rry pre11aration, in gin~~er-based 
products as cakes, biscuits, beverages and so on. Ginger is ai:;o tre;sted for producing the "\;lcachcJ 
dry" ginger. The peeled ginger afle' washing and drying is lre. ted v.ith slaked lime, in order to be 
more resistant against microbe and insect auack. Other product ; deri·.-ed from the dried ginger are 
the essential oil and the oleoresin.s. 
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G.1.3 

OPPORTh'NllY SllJDIES 

GINGER PROCESS1NG 

The following diagram shows the main steps of the ginger processing and the relevant products 

FRESH (GREEN) GINGEil 

WASH911G 

r_' _NELING ___ ;_SUCIN __ G __ _ 

I DRYING 

DRIED GINGER ------------------~ 

I 
L--..; EXTRACTION 

GRINDING 

~----------

STEAM EXTRACTION 

RAW VOLATILE OIL 

REFINING 

CAOUNO GINGER 

RAW OLEORESIH 

'SOLVENT EXTRACTION 

I 

STRIPPING 

FILLING & CANNING 

PRESERVED GINGER 

(in brine Hlutlen) 

REFINED GINGER OIL 

G.1.3.l 

BOTTLING 

Ginger oil 

BLENDING 

I 
I 

OLEORESIN 

The ginger essential oil can be obtained by steam distillation both of fresh and of dry ginger. In order 
to recovery the most part of the volatile oil contained in fresh ginger, distillation of the rb.izomcs 
should take place immediately after peeling. 

To still dry ginger, rhizomes need to be ground to particles of suitable dimensions. 

The distiled oil is then separated by centrifuge from the water phase and stored in suitable 
containers. 

The essential oil yield ranges from 1.5 to 3%. 

Because of its characteristics, ginger oil is used as navouring agent for soft drinks, liquors, bakery 
products, sauces and so on. It is also used in perfumery ai. perfume modifier. 
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G.1.3.2 

OPPORTIJNllY sn.JDIES 

Gingrr olmmin 

G~er oleorcsin is a tOlal extract of ginger. 

It ccntains. in addition to the components of the essential oil. aJso the non-volatile components. 
especially the sha.,,-flavouring principles. 

Essential oil contained in ginger oleorcsin can reach 30% in weight. 

Oleorcsin is extracted from dried and ground ginger rhizomes by means of solvents. 

Ginger oleorcsin is used as spice in processed food industries, where is appreciated for its very high 
content of the sharp flavouring principles in respect with the dry ginger. 

The spent ~r dried meal contains 10.12% of prOleins and 40-50% of starch. It can be used as 
animal feed. 

I 
I 
I 
I 
I 
I 
I 

G.1.4 GINGER QUALllY AND STANDARDS 

The given quality is mainly evaluated according to physical appearance such as the number of I 
shrivelled and not ripened rhizomes, the amount of earth attached to them, ash and moisture 
content. Thcr~ arc some standards set by the US-FDA (Food and Drug Administration of the 
United States), that provide different limits in the composition, according to the following data: I 
a) Dry ginger: 

The washed and dried ginger should have the following contents: 

b) 

starch 
cold-water extract 
fibres 
ash 
lime 

Jamaica ginger: 

nOl less than 42% 
nOl less than 12% 
DO( less than 8% 
nOl less than 11 % 
nOl less than 1%. 

it has the same limits of the "dry ginger" with the following exceptions: 

cold-water extract not less than 15% 

c) Limed ginger /bleached ginger: 

this is whole ginger coated with calcium carbonate. Same characteristics of the "dry ginger" 
with the following exceptions: 

Calcium carbonate 
ash 

not more than 4% 
not more than 10%. 

The most appreciated qualities of ginger arc the Indian ones, such as "Cochin", "Malabar·, and 
"Calicut". Ginger form Jamaica and Sierra Leone is considered of high quality as 10 flavour, while 
Nigerian o~e is more suitable for the essential oil extraction. For fresh ginger there arc not generally 
accepted quality standards. 
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G.1.5 

G.1.5.l 

G.l.S.2 

G.1.5.3 

G.1.5.4 

G.1.5.5 

G.l.S.6 

OPPORTIJNllY STIJ!>IES 

GINGER TRADE 

Fmh ginttr 

The demand for fres~. ginger, which had been raised during the past decade, seems presently to be 
declining, due to the growing demand for ginger oleoresin. 

Preserved gincer 

As far as the preserved ginger is concerned. the market prospects do not appear encouraging for any 
potential new supplier on the international market. 

Within the last ten years there has been a tendency towards a slight decline in the major market that 
is the United Kingdom. There has been some growth in import to other market5, but too low to 
balance. It is estimated that any likely growth in overall demand could be satisfied by the existing 
producers. 

Drvginur 

The main producers of dry ginger ar~ India, China, Taiwan, Sierra Leone, Nigeria, Jamaica, Fiji 
Islands and Australia. 

The major importers are USA. United Kingdom, Saudi Arabia, Japan and Federal R-:public of 
Germany. 

Ground ginger 

Ground ginger is generally less acceptable to importers than dried one, as it loses more rapidly irs 
characteristic flavour during storage. 

Furthermore, the powdered ginger is more liable to adulteration risk. 

The use of ground ginger as industrial flavouring matter has somewhat declined with the growing 
popularity of ginger oil and oleoresin. 

Howe••er, the steady increase in the technological capal:>ilities of some of the ginger processing 
countries, together wirh emerging new markets, has led to increase the demand of ground ginger. 

Ginur qil 

The United Kingdom is the greatest consumer of ginger oil: The UK consumption is estimated at 
1,000 kilograms per year, while the whole world consumption is evaluated about 15,000. 

The international market price of ginger oil at December 1982 ranged between 53 and 88 US dollars 
per kilogram. 

Ginger 9le'!mln 

As said before, the demand of ginger oleoresin as industrial flavouring material is growing. 
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G.2. 

G3 

G.J.l 

OPPORTIJNllY STIJDIES 

GINGER IN NIGERIA 

Official statistical data on the yearly ginger production of Nigeria arc not available. Nigeria was one 
of the major ginger (green) producers up to 1970s. when the demand on the international market 
declined. Ginger is widely cultivated in Kaduna. Niger and Plateau States. 

In 1980 the green ginger produced in these States was estimated at 1,955 tons, according o the 
projections from 1978 Nigerian Grains Board. 

Yield of the ginger plantations in Nigeria ranged around 4 tons of green ginger. 

Ginger processing in Nigeria is presently limited to the drying stage of ginger. No company exists for 
processing ginger to produce essential oil and oleorcsin. A project about an integrated plant to 
produce ginger powder, ginger oil and olcorcsin has not yet been carried-out. 

OPPORilJNflY S1UDY 

QPPORnJNITY CONSIDERATIONS 

The raw material would be · ·iailable for feeding a plant. However, as the finished product, hardly 
could be sold, since the market seem saturated, no opportunity study will be ucdertaken. 
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H.1 

H.1.1 

H.1.2 

H.2 

H.2.1 

OPPORTIJNllY STIJDIES 

CITRUS 

CITRUS IN TIIE WORLD 

INTRODUCTION 

The term citrus includes fruits such as orange. tangcrin. lemon, grapefruit, lime. Citrus grow in 
temperate-hot climate, all over the world. 

The main citrus world producers arc: 

- the countries of the Mediterranean basin: i.e. Spain, Italy, Greece, Turkey, Isr~l. Algeria, 
Morocco. etc. 

- in Aracrica: USA, Brazil, Mexico, Argentina 

- in Asia: Japan, India. 

There arc many citrus varieties, depending upon different climate and soil conditions. Hybridization 
techniques were very important to develop selected cultivars. 

Water requirement varies according to the soil type, rainfall should be as abundant as 600 mm evenly 
distn'buted through the season. Irrigation has to be provided where rainfalls arc not sufficient. 

Parasites and diseases arc numerous, combated by means of chemicals and tree care. 

CITRUS PROCESSING INDUSTRIES 

The main products obtained from citrus arc juices, essential oils and marmalades. Other products 
arc pectin, flavonoids and dried rind. 

Citrus o! low quality arc suitable to be processed into juices and marmalades. 

The most important processes for juice preservation arc pasteurization, concentration, concentration 
plus freezing, lyophilization. 

CITRUS IN NIGERIA 

NIGERIAN PRODUCTION 

In Nigeria citrus arc grown in Bcnuc, Oyo, Ogun and Anambra State. Most of the cultivated areas 
belong to smallholders. The average size of the plantations is about 15 hectares. Many smallholders 
practice inter-cropping of other crops and citrus. Oflicial statistical data about production, yield, 
harvested area and trade arc not available. 
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H.2..? 

H.2.3 

H.2.4 

OPPOR11JNIIT SllJDIES 

QUALIIT OF nu: CROP 

Citrus, particularly oranges, growing in the tropical and sub-tropical regions, have not a comparable 
quality with the Mediterranean producers' and Brazil's standards. 

As far as oranges arc concerned, the most important differences arc the following: 

I) in tropical and sub-trcpical regions, the orange peel remains rather green in the whole fruit and 
docs not tum uto the bright colour of the Mediterranean oranges 

2) on the contrary of the Mediterranean fruits, peel is too thin and adherent, so it is very J\fficult to 
be removed from the fruit 

3) taste is more acid in comparison with the European or Brazilian standards. 

The above mentioned negative characteristics do not allow tropical and sub-tropical fruits to be 
easily exported for consumption as "fresh" fruit. They arc more suitable to be comumcd as •fresh 
(ruit" locaUy and to be processed into juice. 

AVERAGE YIELD 

Information and data collected directly on the field by the Consultant, during the survey in Bcnue 
State lead to estimate the average yield at about 8 tons of fresh citrus per hectare. As reference, 
yields per hectare of the Mediterranean countries with intensive cultivations range around 
20 tons/ha of fresh fruits for orange, 20 lo 30 tons/ha for lemon and 30 tons/ha for grapefruit. 

AGRONOMIC CONSIDERATIONS 

Chemical fertilizers, pesticides and fungicides arc used in few Coa$CS. Mechanization and irrigation 
arc not sufficiently developed. In particular it would be advisable to provide plantations with devices 
and facilities for watering, due to the large quantity of water needed by citrus. Lack and deficiencies 
of water result into low juice contcl't and poor fruit production. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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H.2.5 PRICE LEVELS 

H.2.6 

In April 1989 the fresh fruit price was ranging from 0.20 to 0.30 Naira per kilogram, ex farms, that I 
corresponds to a revenue from l,liOO to 2,400 Nairas per hectare, in the whole year. 

For some years the orange juice price on the :rttcmational market has been at very low levels, due to I 
the policies followed by the producer coua!tries lil::c Brazil. 

CITRUS CONSUMmON AND INDUSTRIAL PROCESSING 

The major part of the products is consumed as fresh fruit in the producing areas. Part of fresh frui1s 
is delivered from the production areas to large towns like Lagos and Kano. 

There is no doubt that a large quantity t"an be processed and can reduce the imports of processed 
products. 

Presently, there arc 12 producers of juices and soft drinks. Their total output in 1he whole :lccoun1s 
to 4,300 tons/year. Many of these use imported conccntrared juice, parricularly from Brazil. 
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H.3 

H.3.1 

H.3.2 

OPPORTUNnY SnJDIF..S 

OPPORDJNTD' STUQY<1> 

OPPOR1tJNl"IY CONSIDERATIONS 

It seems to be advisable to plan a concentrate juice production fac:tcxy with a daily OUlpUl of 10 tons 
of amcenrntc. 

The planl site should be dose to the producing area and could be localed for CDmple in Macmdi, 
capital of the Benac State. This cboicc is based oa the good product prcservalion and on the laM:r 
packing and transport costs. 

The end product is ciestinated to become the raw :natcriaI of soft-drinks and juice factories in 
substilutioa of the imported cancentratc. 

PROCF.SS DESCRIP110N 

The suggc.ued process is illustrated in the foDowing block diagram: 

CITRUS 

sorting waste, Impurities 

brushing & washing 

Juice extraction ----peels 

I refining under vacuum r----enentlal Oil 
_ _ &pulp 

I 
pre heating 

centrlfuga tlon ----pulp 

concentra tlon ---water 

freezing 

cold room storage 

(I) Sec Volume 2 ror dc1ails on In opponunily Sludy for lhc Ci1rus pl'O<'CS"nl Plan• 
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1.2. 

1.3. 

OPPOR11JN11Y STIIDIES 

TOMAro<1> 

TOMATO IN NIGERIA 

N"ageria ~ a coasiderablc quantity of tomatoes, which grow mainly in the Borno, Baucbi. 
Kano, Ka!sina. Kacbma. Sokoto. Kwan, N"ager. Plalc:au md Goagola Stales. 

I 
I 
I 
I 

·VF-Roma· is the most commoaly cultivated specie: il bas been found very suitable for most I 
locations in the country, both for rainfed md irrigated cultivatioa.. 

Other common cultivated species are "beefsteak" md those. locally daeJopcd by the Geactic 
Resources Unit ol the Nigerian IDstitute ol HorticuJtural Research (NIHORT). The average yield I 
per bedare ranges froGl 2S toas (rainfcd) to 45 toas (irrigalcd). 

Tomatoes cu grow all tbe year round. but tbe best period is the dry season. bctwmi October and I 
April. using irriplioa. The peak period olbancsting is bctwmi February and May. 

MARKET DEMAND I 
Tbc tomato is consumed fresh or ia proc:esscd forms: juices. ketchup or others. One of these is 
tomato paste which indicates a double coaceatrate tomato paste (at 28 to 30 Brix) obtained by I 
moisture evaporation. 

The demand for paste on chc -:urrcnt market is estimated at ti0,000 tons/year with an increase of 2% I 
per annum.(2) The product is commercialized ia 70 gram cans and ia 80 gram pouches. Larger cans 
arc also used for the supply to the hotels and c.ommunities. 

MARKET SVPPLY 

As far as tomato paste is concerned. until September 1987, the Nigerian demand was covered by 
domestic production and by imports. later on. imports were banned. 

T omat\l paste is supplied at present by the following existing plants: 

Vegetable & Fruit Processing Co. Ltd. 
Dadia-Kowa. Borno State 

Goagola Tomato Industries Ltd. 
Lau. Gongola Slate 

Cadbury Nigeria Ltd. 
Teati-Baba, Plateau Stale 

Tomato paste installed. capacity 
(tons/year) 

10,000 

4,000 

4,000 

The actuaJ output of rbcsc planls is estimated lo 14,000 tons per aMum. It is reported that, aboul 
8,000 additional lons enter lhe market through smuggling. 

I 
I 
I 
I 
I 
I 

(I) Sec Volume 2 ror dcr•ils on In opponuniry srudy for rhc Cirrua Proc:Clling Planr. 
(2) Soun:c : SJDB 
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LS. 

u. 

1.6.1 

1.6.2 

'!: __ --:, r 

OPPORTIJNnY S11JDIES 

PRICES ON mE NIGERIAN MARKET 

The bulk sdliug price of fresh tomatoes ranges from 180 to 280 Naira per ton. depending upon the 
season. Selling price for tomato paste is 2 Naira for a 70 gJaDl locaUy produced can and 3 Naira for 
the imported oac. 

PLANNED TOMATO PROCESSING PLAN1"S 

There are 7 planned tomato proccssiog planls, with a capacity n'lging from 3.000 to 5,(8) tons/year 
cada. Assuming thal all the 7 plants are implcmcotcd, the total nominal capacity, would be 45,(D) 
tons per annum iaduding the existing ones. The above capacity c:orrcspoods to 75% of the estimated 
currcnl demand 

OPPOR1JJNITY SlVDY 

OPPORnJNITY CONSIDERATIONS 

A 5.000 tons/year tomato paste planl is suggested for the following reasons: 

- the demand is Slrollg and caDDOt be satiWcd, because imports have been banned 
- raw maicrial and packing materials are locally available 

The suggested process will allow also the production of kcrchup and tomato juice. 

PROCESS DESCRIPDON 

The main process srcps arc illusrratcd in the foUowing flow diagram: 

! tomatoes ! 

·washlng/sort1n91 

extraction 
& reflnin 

concentra tlon 

treatment & 
annlng 5kg/ean 

temporary store 

can opening 

fllllng Into 
80 g tins 

j heat treatment I 
, .. 

to manual cartoning 
& storage 

---11 ... ~i reconstitution I 
. of tgmato gastei 

I 
Juice/ketchup 
formulation · 

technological 
treatment 

ketchup & Juice I 

I flnal treatment l 
labelling 
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CHEMICAL SUB-SECTOR ANALYSIS 
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CHEMICAL INDUSTRIES 

The chemical industries subscdor currcnlly accounts for about 23 per cent of manufaa'.lring output. 

However, it is high import dependents mostly &11ixing and repacking imported items for resale. 

It needs to be urgently integrated with two major sources of its raw materials which are 

petrochemicals and agro-bascd chemicals. 

N"igeria bas a great potential in both sources. New:rthcless, the chemical iDduslrie$ are, in general, 

capital int~ and considering the constraints of the present economic situation, the opportunities 

of invcsting in this scC(or are very few. 

In the following chapters the field will be analysed with the aim of finding out projects that can be 

considered. 

Some exceptions will be l!'ade, when the enYisaged projeC( seems to be beneficial to the Nigerian 

economy even if its investment costs exceed the imposed limits. 

CHEMICAL INDUSTRY 



A. 

A.I. 

OPPORTIJNllY ,!,"TIJDIES 

CHLOR-ALKALI PLANT { l) 

MA,JOR CHEMICALS PRODUCED 

Chlor Alkali plant is mainly designed to produce caustic soda. However, it also produces Olhc.:r 
chemicals and clements namely: 

• chlorine 
- sodium hypocblorite 
- hydrogen 

Caustic soda (NaOH) ~Id consumption is roughly represented by the following figures: 

Industrial sector share of 
NaOHcoos. 

- Organic and inorganic chemicals 43% 
-Petroleum 5% 
• Food processing 2% 
• Pulp and paper 15% 
- Soap and detergents 6% 
-Alumina 5% 
-Tcr.ile 3% 
- Rayon and cellulose 2% 
- Miscellaneous 19% 

The first industrial use of chlorine was to produce bleaching agents for textiles and paper and for 
cleaning acd disinfecting. Later on, it was regarded merely as a useful chemical agent. Chlorine 
consumption, as percentage of various product groups for example in USA. Japan and FRG , is the 
following: 

PRODt:CT t:SA JAPA."" FRG 

Vmylchloridc 22 28 23 
Solvents 17 16 19 
Misc.organic prod. 27 39 47 
Water treatment 7 --
Organic products 12 9 8 

In the last years, importance of chlorine declined constantly as raw material for synthetic organic 
chemistry. The use of elemental chlorine for sterilizing water has declined in some areas, but not in 
others. 

The number of possible reactions of chlorine an.i, therefore, the number of intermediates and end 
products is remarkably large. 

Some important reactions along with the areas of application of Cl, end product are shown in the 
following table: -

(I) See Volume J for de1ails on an opponuni1y s1udy for Chlor·Alkali Plan1 
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Cl2 

OPPORTIJNllY STIJDIES 

fluor!ne refrigerants 
aerosols 

CH4 methylchlorosllan slllcon & 
slllcon rubber 

--PVC plastics 

CH2 = CH2 dlchloroethane solvents 

CH3 ·CH= CH2 propylene oxyde 
polyesthers 
varnishes & foams 

CH2 =CH- CH= CH""'"" ____ chloroprene -----chlorinated rubber 

co 

Paraffin• S02 

Benzene 

Na OH 

P,S,O 

TI02 CRutlle) 

H2 

...--- isocyanate ----- polyurethane 

polycarbonate ----- plastics 

chlorobenzenes 

hydrazine 

bleaching solutlon 

i------ sulfur chlorides 
phosphorus chlorides 

pigment 

i------ hydochloric acid 
(ultra pure> 

detergents 

plastics, dyestuffs 

Insecticides 

plant protection 

disinfectants, bleaches 

plant protection 

white pigment enamel 

water treatment 

water treatment 

I 
Important react!ons of chlorine & uses of end products _J 

'--------------- ---------- ·-----------
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A.2. 

A.3. 

A.4. 

OPPORnJNl1Y SlUDIES 

DEMAND 

Nigeria i~ports 100% or its needs or caustic soda. lb the last years the quantitic~ imported are as 
followsP> 

year tons 

1974 23.382 
1975 27,918 
1976 24,388 
1m 22,310 
1978 13,374 
1979 22,081 
1980 12,886 
1981 19,336 
1982 21,343 
1983 15,974 
1984 16,556 
1985 27,081 
1986 n.a. 
1987 25).97 

Tht. quantities or caustic soda imported arc justified by the fact that the major consuming industries 
stated in paragraph A.l above, arc quite developed in Nigeria: textile, food, paper, soap and 
detergents. and in particular petroleum industry. 

Statistics concerning chlorine imports arc not available. 

SUPPLY 

There is no chlor-alkali production plant in Nigeria, although son:.c promoters applied for finaneng. 
All the demand is satisfied by imports. 

OPPORTUNITY TO S1JJDJES 

The production or caustic soda was not considered viable, from the technical point of view, because 
or the difficulty to find where to use the chlorine obtained as by-product. It is the opinion of the 
consultant that this difficulty may be overcome, by using chlorine for calcium hypochloritc 
production. Another difficulty was that NaCl a basic raw material, is not available io Nigeria and it 
has to be imported. 

The latter is a minor problem if compared to foreign currency drainage caused by caustic soda 
imports. 

It is suggested to appraise the opportunity of installing a chiur alkali plant to p"oducc 4,000 tons/y of 
caustic .;oda which is the minimum economic size or such kind of plants. 

(J) Soum: : FOS Federal Ofrice of Sratisrics • Lagos 
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OPPORTIJNl1Y SllJDIES 

A.S. PRQCESS BLOCK DIAGRAM & MAT'[RIAL BAl..ANCE 
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B.l. 

.8.2. 

OPPOR1UNl1Y STIJDIES 

CALCIUM HYPOCHLORITE Cl) 

INTRODUCTION 

Calcium hypochlorite is a chemical obtained from: 

- chlorine: 
- caustic soda: 
- calcium oxide: 
- sodium sulfite: 

(from the suggested 4,000 ton/year caustic soda plant) 
(from the suggested 4,000 ton/year caustic soda plant) 
(available in Nigeria) 
(the only chemical to be imported). 

Sterilizing or Bleaching are the two main applications of Calcium Hypochlorite.Other known 
chemicals such as chlorine or sodium hypochlorite have the same use, but Calcium Hypochlorite has 
in comparison the following advantages: 

- solid form (granules or briqucts), easy to handle, pack, transport a:id store; 
- no danger of pollution, even if stored in large amounts. 

In addition, ii compared to sodium hypochlorite, it has: 

- better chemical stability 
- higher "chlorine" content 

These advantages have contributed to its success in the industrialized countries. For the same 
reasons its use is recommended in Nigeria. in the following fields: 

- Water treatment: disinfection of city waternets and wells, disinfection of water re.<;ervoirs, removal 
and prevention of the algae growth in water tanks. 

- Textile bleaching:. bleaching of cotton yarn and cotton cloth. bleaching and disinfection of children 
clothing and hospital linen. 

- Industry: disinfection of facilities at meat processing plants, dairies, canning factories, soft drinks 
factories and sugar refmeries; disinfection of bottles and water used in the production of soft 
drinlcs; bleaching and disinfection of raw vegetables and fruits. 

- Public facilities: disinfecting, deodorizing and bleaching of floors, walls, drains and toilets at 
hospitals, schools, railway stations and other public buildings. 

- Domestic uses: disinfecting, deodorizing and bleaching. 

The impact of calcium bypochlorite is potentially important taJcing into consideration 

- the water and sanitation problems of a rural population in the country. 
- existing users among food and textile industries 

B.3. OPPORTVN11Y TO SIUDY 

It is suggested to undertake an opportunity study for the production of calcium hypochlorite. 

(I) See Volume 3 for details on an opponunity siudy for the Production o( (.alcium Hypochlorite 
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C.1. 

C.2. 

Rev. I 

OPPORTIJNflY STIJDIES 

LINEAR ALKYLBENZENE CLABl 

LAB SULPHONATION 

Alkylbcnzcoc Sulphoaation is the process which produces DA.'\I (Detergent Ac:tM Matter) from LAD 

(Linear AlkylBcnzcoc). Dam is a basic ac:ti\'c agent used in the formulation of powdered and liquid 
dctergcnlS for household and industrial purposes.. 

Kaduna Petrochemical Complex has a nominal annual capacity of 30,000 tonnes of LAD 

corresponding to 42,000 tons/year of DAM. One ton of DAM requires 718 kg of LAB. 

LAB production started in June 1988. End users reported that both quality and delivery terms arc 
rather unsatisfactory. Federal AUlboritics banned LAB import. 

SmJATION IN NIGERIA 

At present there arc three detergent producers from LAB sulphooating with a total annual installed 
capacity of 109,000 tons/year: 

• P .Z INDUSTRY LTI>., IKORODU 

Commissioned in 1983, its nominal annual capacity, based on three shifts/day is 5~,000 tons of DA.'\I. 

The plant, designed and supplied by a U.S. firm, is one of the three largest plants in Africa and 
among world biggest. 

It is associated to a 200,000 tons/year "spray tower". 

• LEVER BR01llERS NIG. LTI>., APAPA 

This Company bas three sulpbonating units and 2 "spray towers",all of them supplied by Ballcstra 
(Italy). 

Apapa plant has two sulpbonating units ,respectively of 2 and 1 tons/b capacity, and one "spray 
tower·. The corresponding annual capacity based on three shifts is 24,000 tons/year. 

Aba plant has one 2 tons/hour sulpbonating unit, and one "spray tower", corresponding to an annual 
three shifts capacity of 16,000 tons/year. 

Only Aba plant is operating due to lack of demand and LAB shortage 

• NASCO HOt.:SEHOLD PRODUCT'S LTI>., JOS 

The plant was commissioned in the late 70s. Its nominal annual capacity, based on three shifts/days, 
is 16,000 tons/year of DAM. 

The unit is associa1cd with a "spray tower", whose nominal capacity is 65,000 tons/year of powder 
detergents. 

The plant was reported to operate far below the nominal capacity, because of lack of raw material. 
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C.3. 

OPPOR1l1N11Y STIJDIES 

DETERGENTS DEMAND AND SUPPl.Y 

The lable hcrcbclow shows the estimated demand and supply for household detergents.. 

It is hard to assess detergents demand, as detailed statistical dala arc DO( available. 

ESTIMATED DEMAND AND SUPPLY FOR HOUSEHOLD DETERGENTS 
IN NIGERIA (IN '000 TONNE) 

Year Dana•dror S•pplyol SapplJGap 
ddergects ~ts 

1989 361.0 303.2 51.8 

1990 371.8 318.4 53.5 

1991 383.0 3343 48.7 

19'12 394.5 351.Q 43.5 

1993 4063 368.5 37.8 

1994 418.5 387.0 31.5 

Source: NJD.B. survey (1987} and assumptions 

Assumptions on demand and supply cstimatq 

Assumptions on Demand Eslimates 

1. That 80% of the urban and 40% of the rural population will consume 550 grams of detergents 
per month which is equivalent to 6.6 kilograms per bead per annum. 

2. That this is funhcr projected annually by the combined effect of population increase and 
officially estimated GDP growth rate of 3.0% 

Assumptions on Supply Estimates 

1. That 80% od total installed capacity of 378,950 lonoe (NfDB market investigation, October 
1986) would be utilized. 

2. That the 80% capacity utilization level is expected to increase at 5.0% per annum to take care of 
importation and new entrants. 

C.4. RECOMMENDATIONS 

• The installed IAB sulphonation capacity exceeds the demand. 

• LAB production from Kaduna Complex covers one third of sulphonating units capacity. 
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OPPORTIJNl1Y snJDIES I 
I 

In~ in a new LAD sulphoaating unit will not be considered. 
It is suggested to consider the production of Soon.~ St.1.PHATE, a chemical produd that is used in I 
the formulation of detergents. Adually. for ~ tonne ol detergent produced. 500 to 700 Kgs ..>f 
sodium sulpbte arc used. Considering that the potential output of the existing detergent plants is 
around 400.CXX> t/h. the aaual demand of N~SO" is close to 300.CXX> t/y. An opportunity study will be I 
undertaken. (I) 
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( ) Sec Volume J for derails oo an opponun11y srudy for Ille Production of Sodium Sulptiarc 
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D 

D.1. 

D.2. 

D.3. 

OPPOR111NITY STIJDI~ 

GLUE -
WOOD INDUSTRY IN NIGERIA 

The present production of plywood and particle boards in N"igcria is ~y 180,000 cu.m. and 
100.000 cu.m. 

Major producers arc: 

- African Tambcr & Plywood company 
- Calabar Vcnccr & Plywood ltd. 
- N"lgCrian-Romanian Wood Industries 
- Serowood ltd. 
- Ymka Morcnikc Plywood &: Woodworks Ind. 
- Klifco N"Jgeria ltd. 
- Picdmoat Plywood ltd. 

Sapclc 
Calabar 
Ondo 
Calabar 
lsc Ekili,Ondo 
Port Harcourt 
Benin C11y. 

The above producers rcponcd that lhc demand is inacasing year after yea.· and they expect by 19'J5 
to double it: 

Manufacturers f orccast: 
plywood 
particle: boards 

J(J(),000 cu.m. 
200,000 cu.m. 

These estimates seem too optimistic; a more conservative estimate forecasts the present 
demand/capacity to increase by 50%: 

Consultant prevision:s: 
plywood 
particle boards 

GWEDEMAND 

250,000 cu.m. 
150,000 cu.m. 

For plywood and particle boards a 65% bw solution of t:RE.A·FOR.\IALDEHYDE (t: .F) based glue is 
used. 

Average ratio use per cu.m. is the following: 

- for 1 cu.m. of plywood: 
• for 1 cu.m. of particle boards: 

30 kg of U.F. 65% bw 
100 kg. of U.F. 65% bw 

The present annual need of UF. 65% bw glue for wood industry is estimated to be about 15,000 
tons. 

Taking into consideration the conservative foreca5t,the demand within 1995 is expected to reach 
about 20,000 tons. 

GLUE SUPPLY 

One company is reported to produce U.F. glue in Nigeria. This company imports all basic chemical 
ingredients. 
Clients complain of delivery services and product quality of this company. 
The U.F. 65% glue in Nigeria is t~aded at 6.5 Naira/kg. 
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D.4. 

D.4.1 

D.4.2 

D.4.3 

D.4.4 

OPPORTIJNTIY mIDIES 

!ECHNOLQGY DESCRlmON 

FORMALDEHYDE 36'li BW PRODUCTION 

Methanol is ~ to a steam-heated evaporator, mixed to freshly blown-in air and recycled off-gas 
from the absorption tower. 

The gaseous feed passes through catalyst-filled tubes in a heat-exchanging reactor. A high boiling 
heat-transfer oil (or molten salts) circulates outside the tubes, removes the heat reaction from the 
catalyst in the tubes and produces steam. 

In the reactor gaseous, the gases arc cooled in a hcat-cxchangcr unit and arc ~ lo the bottom of 
an absorber column in which the formaldehyde conceclration 36% bw is obtained by controlling the 
amount of process water added at the top of the column. 

The final product (formaldehyde 36% bw) from the bottom of the absorption column G then sent to 
the storage. 

UREA-FORMALDEHYDE GLUE 65~ BW PRODUCTION 

Metered formaldehyde 36% and urea arc fed to a polycondcnsation reactor, mixed, warmed up to 
85 C before the adding of acetic acid 50%. 

After the last addition the polycondensation reaction starts and the temperature raises up to 98 C. 

The polycondensation reaction lasts for about one hour and half and it is interrupted by the adding 
of caustic soda solution 30%. 

It follows the cooling down to 65 C and then sent, through a filter, to the storage. 

OTHER GLUES 

The same equipment used for the Urea-formaldehyde glue 65% may also produce: 

- Melamine-Urea-Formaldehyde resins (MUF resins) mainly used for fire retardant and water 
resistant wood panels. 

- Melamine-formaldehyde resins (MF resins) mainly used for paper impregnation. 

MATERIAL BALANCE 

The production of 1 ton of U.F. 65% bw glue ready for use needs the following ingrediencs: 

-Urea 
- Formaldehyde (36o/r 
- Caustic soda (30~ 
-Acetic acid (50',. 
• Distiled water 
·Steam (4 to 7 bars) 
• Cooling water 

GLUE FOR WOOD INDUSTRY 

512 kg 
853 kg 
4.26 kg 
1.61 kg 
280 kg 
450 kg 

15 m3/h 
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D.4.S 

D.4.S.1 

D.4.S.? 

D.4.5.3 

D.4.S.4 

D.S. 

OPPORTIJNnY STUDIES 

One ton of formaldehyde (36%) b.w. requires: 

- Methanol 
- Hydrochloric acid 
- Caustic soda 
- Catalyst 
- Salts for the reactor 
- Electric energy 

SOURCE OR RAW MATERIAL 

415 kg 
0.06 kg 

0.203 kg 
0.07 kg 
0.04 kg 
100 kWh 

Urea is available in N°'igcria. The Petrochemical Complex of Onne started the production in 1988. 
The nominal output is ti00,000 t/y; the major part of it is exported, while the remaining quantity is 
sold locally as fer!ilizcr. 

Formaldehyde 

Formaldehyde is not produced locally. Formaldehyde production is considered in this opportunity 
study. 

Caustic soda 

Caustic Soda is not produced locally. NaOH production is suggested in the chlor-alkali opportunity 
study (see chapter A). 

Amie add 

Acetic acid is to be '.mportcd. 

OPPORTIJNl1Y STIJDY (I) 

A plant for the Production 20,000 tons/year of U.F. glue at 65 b.w. is suggested. 

The suggested plant has two main sections: 

- a formaldehyde production section; 

- a glue production section. 

l I> See Volume 3 ror dcu111s on an opponuniry srudy for the prochK'tion ol urea-Fonnaldellyde Glues. 
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OPPORTIJNl1Y SllJDIES 

E. FERTILIZERS 

E.l SIDJATION IN NIGERIA 

Nigeria imported all fertilizers needed. until '"nlE FEDERAL St.:PER-PHOSPHATI: FEKIUJZER. 

COMPANY LTD.", ofKaduna started its production in 1976. This company was incorporated in 1973 to 
produce 100,000 tons/y single super-phosphate (SSP) fertilizer. The main raw materials input, 
sulphur and phosphate rock, were imported. The management reported that production never 
exceeded 30% of the nominal capacity due to wear and tear and lack of adequate spare parts for 
maintcnane. The plant stopped operating in late 1985. A feasibility study was prepared for the 
revamping and offers were rccc~ but no action was undertaken so far. 

In 1988, the NATIONAL FERTILIZER COMP.AN" OF NIGEIUA LTD. (SAFCON), located at Onnc, near 
Port Harcourt, Rivers State, started the commercial production of Urea. The plant is designed for a 
nominal capacity of 700,000 t/y of Urea. It produces also Ammonia and NPK fertilizers. 

The imports of fertilizers in the period 1975 - 1987 arc indicated here bclovP>crigurcs arc in 1000 
tons): 

~ Ditl'ogm pbospbatic potassium (npk) total 
rertilmr rertilmr rertilizer fertilizer 

1975 82.3 62.6 4.6 1.6 151.0 
1976 90.8 99.1 5.8 12.2 '1J1'1.9 
19n 56.9 '1:1ff1.9 31.o 16.8 2312.6 
1978 64.8 918.0 354.6 4.2 1341.6 
1979 96.9 30.2 5.3 886.9 1019.3 
198oCJ) 20.6 18.6 7.5 1.4 48.1 
1981 1453.0 348.6 5.1 6.4 1813.1 
1982 87.1 361.0 63.6 35.7 547.4 
1983 46.9 154.3 0.9 4.8 206.9 
1984 87.1 113.9 37.5 2ti6.2 504.7 
1985 429.3 196.1 2.3 15.4 643.1 
1986 187.5 661.3 6.7 9.8 856.3 
1987 779.3 234.6 1.5 13.5 1028.9 

In 1988, first year of operation of the NATIONAL FERTILIZER COMPANY OF NIGERIA LTI>. (NAFCO~) 
the output was: 

tons produced 
days in production 

ammonia 

377,000.0 
3<JO.O 

urea npk 

513,000 144,000.0 
350.0 225.0 

About 40% of this production supplied the local market, while the balance was exported to the USA, 
Europe and Singapore. 

(:?)Source: FOS, :'<Jigeria Trade Summary (various isauesj lkoyi. Lap 
(J) Fipres from January 10 June 
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E.2 

E.3 

E.4 

OPPORTIJNITI' STUDIES 

The ex-works selling prices arc: 

-UREA 
- NPK (15+ 15+ 15) 

175 USS/ton 
250 USS/ton 

The instalbtion or a second pbnc. similar to the first one is in the expansion programmes of 
NAFCON. 

MARKET DEMAND 

In 1987, the arable land was estimate<! about 30,000,000 ha. In the same year, the to<al consumption 
of fertilizers (all types) was abow 1,030,000 tons. The average consumption is 30 kg/ha. This value, 
compared to the a .. -cragcs or other two developing countries like Kenya (46 kg/ha) and Pakistao. 
(73,5 kg/ha) is considered low. 

Taking into consideration the Federal Govcramcnt for effons to improve agricultural yield, it can be 
assumed that in the coming years the demand fertilizers inacasc by 60% corresponding to 50 kg/ha. 
IC this percentage is to be applied to imports registered in 1987 (assumed as a typical year) the need 
for rcrtilizcr in tons/year becomes as follows: 

Nitrogenous fertilizers 
Phosphate fertilizers 
NPK fertilizers 
Potassium fertilizers 

MARKET SUPPLY 

T19;300 x 1.6 = 
234,600 x 1.6 = 

13,600 x 1.6 = 
1,500x1.6 = 

1,247,000 tons 
375,3(i0 Ions 

21,760 tons 
2,.WO tons 

The Onne plant, \11.ith the foreseen expansion, can easily satisfy the future demand for Nitrogenous 
and compounds fertilizers. 

Phosphatic and potassium fertilizers still have to be imported, as there is no production of potassium 
fertilizers and the existing plant is out of order. Even if the Kaduna plant is rehabilitated, its capacity 
(100,000 tor.s/year) will partially satisfy the demand. 

The minimum economic size of a fertilizer plant requires an investment exceeding 20,000.000 US 
Dollars.<1> Considerting that the raw materials have to be imported it is suggested to abandon the 
idea of producing SSP from phosphate rocks. 
It is proposed, instead, to consider the processing of bones which are available within the country, 
although their collection could consistute a problem. 
Actually, from bones, using sulphuric acid, SSP can be obtained along with other products like bone 
glue anf fats.<:?> 

( 
1
) Source: t.::'-ilDO • Sectoral Scudic:s Senc:s • Mini Fcnilizcr Projcccs 

<:?)Sec Volume J for dc1:.11ls on :.in opponun11y study for the production o( Bone Based Chemicals 
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OPPORllJNflY S'OJ'l>Y 

F. PHARMACEtmCALS 

F.l GENERAL 

A field survey was carried out for the purpose of: 

- ascertain the present situation 
- analyse the health system 
- aMCSS the pharmaceutical market 
- identify the availability of local raw materials (pctro-chemical and/ or agro-chemical based) 
- identify existing pharmaceutical plants 
- coUcct any other useful information, in order to be able to establish whether local production 

of active ingredients is possible or not. 

The results of the survey arc reported here-below. 

F.2 HEALTII SIUJATION 

a) Morbidity pattera<1> 

The most common causes of morbidity in Nigeria ~~,.. iJrcvcntablc infectious diseases. 

The most common causes of visit at cfuilcs and al outpatient departments of hospitals arc listed 
here under, along with the frequency percentages: 

- infective and parasitic diseases 
- respiratory diseases 
- ill defmed conditions 
- skin diseases 
- digestive system diseases 

382% 
127% 
92% 
8.4% 
4.7% 

These five causes of diseases .account for more than 73% of total causes. 

b) Notiraable diseases<2> 

The ten leading causes of morbidity from notifiable diseases registered in 1987 arc: 

Disease N.of Rate per 
Cases 100,000 inhab. 

·Malaria 1,067,887 938.2 
- Dysentery 227,894 209.8 
·Pneumonia 85,752 78.l 
- Measles 72,966 67.2 
- Gonorrhea 63,127 58.l 
- Whooping cough 46,ti69 42.1 
- Schistosmiasis 30,754 28.3 
- Ophthalmia neonatal 23,316 21.5 
- Tuberculoses 19,512 17.1 
- Meningitis 17,079 15.7 

(I) Source: The Na1ional Heallh policy· Ocl 1988 

<2> Source: federal ~finis1ery of heallh • Medical S1a1is1ics f")ivision 
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F.3. 

OPPORTIJNl1Y STUDY 

The general opinion is that the n•unber of cases is much higher because: 

- many cases CSC3pe di;ignoscs. the health COYCragc being rather limited 
· some cases arc not properly di;ignoscd 
- people living in ibc far villages do not contact health centres preferring the assistance of traditional 

doctors. 

C) Causes or mortality 

The major causes of mortality from notifiable diseases arc: 

·Malaria 
- Meningitis 
- Measles 
- Y cllow fcv.:r 
-Pneumonia 
- Tuberculoses 
- Whooping cough 
- Tetanus 

The World Health Or~tioo (WHO) reports that. indicatiYCly, these diseases arc responsible for 
some 6617 fatalities, at a rate of 6.09 per 100,000 population. The first indication coming out from 
the preceding points is that anti-malaria and anti-bacterial drugs (antibiotics) arc to be considered as 
first priority in investment opportunities. 

HEALTH SYSTEM 

a) Health coverage 

Official sources indicate that some 80% of the population can be reached by medical assistance, 
and that 30 to 35% of the population has a modem medicine health care. 

b) Health organization 

The health organization is controlled by the Federal Health Department. There are 21 State 
Health Departments, one for each State plus one Health Department for the Federal Capital 
Territory. Each State Department is responsible for the organization of the health system, the 
establishment of health centres and assure them drugs supply . Public health system owns 40% of 
hospitals , while the remaining 60% is owned by the private sector. 

c) Delivery or drugs 

The Federal Government has published a list of "Essential Drugs", which includes some 2~0 
products. In public hospitals, doctors arc obliged to prescribe essential drugs, for which patients 
bear 20% of the cost. 
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F..1. 

OPPORTIJNllY STIJDY 

PHARMACElITICAL MARKET 

a) Supply 

An 80% or the market supply derives from private companies and the remaining 20% by 
Government. UNICEF imports occasionally limited amounts or drugs for some special projects, 
mainly vaccines. 

Smuggled drugs enter the market but it is quite difficu!t tn quantify its incidence on the official 
figures. The market is also £cd with imported or locally manufactured fake drugs, which imitate 
the con£cctions or the most reputed companies but arc ortcn or bad qualii:y, substandard or 
contaminated. In some cases these drugs do not contain the actiYC ingredients. At this stage it is 
impossi'blc to determine the mognitude of this phenomenon; an investigation of the diffusion of 
fake drugs is recommended. 

There arc about 60 registered drug manufacturers. A great number have no manufacturing 
facilities. They contract their brand products to the £cw manufacturers with facilities. Other 50 
pharmaceutical companies arc only engaged in marketing of pharmaceutical drugs. 

b) lbe major active ingredients used in Nigeria arc: 

actiYC tons(l985) value 1985 
~cdicnts N (000) 

. acei:ylsalicilic acid 2,840 lG,480 

. paracetamol 370 1,910 

. chloroquine 220 6,000 

. caffeine 170 1,280 

. ampicillin 95 3,000 

. chloramphcnicol 75 340 

. oxytctracyclinc 38 1,940 

. tetracycline 21 140 

. cloxacillin 5 390 

. penicillin G, V & derivatives 5 n.a. 

c) Raw materials 

All active ingredients arc imported. Some inorganic chemicals which can be used for the 
production or a'tivc substances, like ammonia, sulphuric acid, and aluminium sulphate, are 
locally available. The NNPC pctro-chcmical plant programmes foresee the production of some 
. 1rganic products in 1995. Such products arc just basic organic products which need further 
transformation before being used as starting materials for the productio11 of pharmac~uticals. An 
indicative general subdivision of chemicals io; reported hcrcbelow along with the order of 
magnitude of plants output to make their producrion commercially viable. 

BASIC ORGANIC CHEMICALS 
50,000 tons/year and up 

INTERMEDIATE ORGANIC CH~MICALS 
5-10,000 tons/year and up 

FINE CHEMICALS 
1 ton/year and up 
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F.5. 

F.6. 

OPPORTIJNllY STIJDY 

The quanrirics of inlcrmcdiarc chemicals for rhc production of phannaccurical acti\"C ingredients 
arc r·~rher small (few hundred rons) .Only in rhe case of acerylsalicilic acid. the production 
reaches some thousand lons. This considcralion leads to the conclusion rhal lhc marker is loo 
small to jusrify an economically viable producrion of inrermcdialc inorganic chemk.ils. 

FERMENTATION PROD! rcrs 

The local availability of agriculture products suggcsrs lO cx.i.minc in detail the production of 
phannaceuricals based on their fermentation , especially anlibiotics. Particular aucnlion is lo be 
focused on the penicillin G fennentalion for the following reasons: 

- penicillin G is a drug of stralcgic importance for itself and for its dcrivarivcs 

- the quanrities required jusrify an investment 

- penicillin G is a starting marcrial for the prr.juction of some important scmi-syntheric penicillins 
such as ampicillins, c.moxycillin, cloxacillin and for some scmi-synthcric ccphalosporins such as 
ccphalcxin. 

The main ingredients for rhe prepantiou of rhe fermcnlalion brorh arc: 

- glucose solurion 
- sugar cane 
- com steep liquor 
- cocouul oil 
- ammonia 

not available locally 
locally available 
not available lncally 
locally available 
locally available 

The low cost of eiectric energy, which is consumed in large quantity in the fermentalion processes, is 
another reason for which it is suggested to further investigace che fermencation products. 

Moreover Nigerian technicians crained in induscrial micro-biology at the University of lba.ian an! 
prepared to run such kind of plants. 

PROSPECTIVE OPPORTI.JNITY STUDIES 

After having examined the presenc situacion of che market and the raw materials, the following 
opporcunity scudies could be undertaken: 

- An industrial fermencation plant for che produccion of penicillin G. 

• A chemical plant for the produccion of 6-APA by spliuing of the side chain of penicillin G (This 
plane can be inscalled only if •he plant for the produccion of penicillin is inslalled). 

· A plant for the production of semi-synthetic penicillins especially ampicillin which is largely 
demanded in Nigeria; che plant could also be used for the production of ocher scmi-synchetic 
penicillins such as cloxacillin. 

In the following paragraph, che descripcion of the projects arc provided, allhough no oppor1uni1y 
sludics will be undertaken, since the investment costs are very high. 
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F.6.1 

F.6.1.1 

OPPOR11JNl1Y STIJDY 

PENICILLIN PROJECT 

The main scope of the suggested project is to produce Potassium Penicillin G by submerged 
fermentation . Potassium Penicillin G is used for the preparation of 6-aminopenicillanic acid and 
then of Ampicillin. 

The same plant can also prNiuce limited quantities of Sodium Penicillin G, to be used as injectable, 
and Penicillin G procain salt, both sterile and feed grade. 

Penicillin G is an important antibiotic and the first one to be introduced into the market during the 
2nd world war. Its importance depends on the following facts: 

- it is still a widely used anu'biotic as well as its salts and derivatives (sodium and potassium salts, 
procaine and beozatioe, long-acting injectable derivatives). 

- it is the starting material for the production of 6-aminopenicillanic acid (6-APA) which is the basic 
material for the preparation of the semi-synthetic penicillins such as Ampicillin, Amoxycillin 
Cloxacillin and many others 

- it is the starting material for scmisynthc.tic cefalosporins such as CephaJexin through 7-ADCA. 

For all these reasons Penicillin G should be considered a strategic product in the field of anti· 
infective drugs. Self-sufficiency is of Yitai importance for a Nation also in consideration of the saving 
of hard currencies. 

Since its production is done by fermentation and the nutrients of the fermentation broth are 
products derived from agriculture which are or will be produced in Nigeria, it is our opinion that 
local production of Penicillin G shculd be carefully examined. 

a) Generalities 

The market for Penicillin G and derivatives and for Ampicillio are here discussed together as they 
are strictly correlated. 

According to the Pharmaceutical Manufacturers Association of Nigeria, the value of the 
pharmaceutical market in 1988 was estimated at 700 millions Naira ex-factory. 

The public sector accounts for W to 30% of the total market value. 

The vecerinary market including the feed supplement sector is evaluated around 50 millions Naira al 
ex-r'!~tory prices. 

It is very difficult to quantify the illegal market (fake drugs, smuggled drugs etc.) as no information is 
presently available. According to some opinions the dimension of this parallel market seems to be 
around 70% of !he official. Fake drugs alone account for 20% of the total. 
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(I) 

OPPORTIJNm' STIJDY 

b) The markrt of penicillins 

Like other pharmaceutical products in Nigeria, Penicillins arc imported both in the finished form 
and as a built for the local produdion of lhc specialtiesAccording to official figures in 1988 the 
following quantities were imported in Nigeria: (rounded up figures) 

Produd Quantity Value 
(t) (1000 Naica) 

Penicillin G, V and derivatives 6 n.a. 
Penicillin G derivatives for 
zootechnical usc (estimate) 8 n.a. 
Ampicillin (bulk&fmished ) 93 11,200 

c) PdarkctProjections 

To estimate plant capacity preliminary projections have been made both for Penicillin G and 
derivatives and for Ampicillin. 

The market is estimated lo be in year 2000 as follows: 

Penicillin G & derivatives for human use 
Penicillin G & derivatives for veterinary and 
zootcchnical usc 
Ampicillin 

d) Plant capacity 

12 tons 

16 tons 
205 tons 

On lhe basis of the above mentioned projections the capacity of the plant to cope wit~ the local 
needs calculated in terms of Penicillin G are: 

Pharmaceutical Penicillin G (50% procaine) 
Zoorechnical Penicillin G (100% procaine) 
AmpiciUin 

Total 

e) Sales prices and total revenues 

Present international prices are (1989): 

Ampicillin trihydrate 
Penicillin G sodium salt (crude) 
Penicillin G sodium salt (pharmaceutical grade) 
Penicillin G procain (feed grade) 
Penicillin G procain sterile 

10 tons 
10 tons 

270 tons 

290 tons 

75 $/Kg 
23 S/BU (r) 

55 S/BU 
32 $/BU 
55 S/BU 

In consideration of the above produi:tion mix, at full capacity, the total annual revenues arc 
estimated around US S 2S,OOO,OOO. 

nu • 011Jion L:nits 

I mg • 16.50 L: Penicillin G Sodium Salt 

I mg • 1000 U Pcnic1ling G procain 
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F.6.1.2 

OPPORTIJNllY snJDY 

Materials and inputs 

a) Materials 

In the fermentation process the main materials arc of vegctal and animal origin both locally 
available; they constitute the source of nitrogen and carbohydrates needed for the growth of the 
microorganisms. These arc 

- glucose syrup, 
- r.om steep liquor, 
- an anti-foaming agent of animal origin. 

The main other ingredient which should be imported arc potassium pbcnylacctate, part of which is 
recovered from 6-APA production, plus minor quantities of other salts. 

The main ingredient in the process of recovery is the solvent (for instance butyl acetate) which is 
recovered in major portion. 

The fermentation process requires a large quantity of power, steam and electric energy; this is an 
advantage since in Nigeria the cost of energy is lower than in other countries. 

b) Raw materials nquirement 

The consumption of raw materials for fermentation varies greatly with the different technologies 
available for the Penicillin production and depends on the fermentation yields. 

Average values arc: 

Glucose solution 60% 
Corn steep liquor 
Potassium phcnylacctate 
Anti-foaming agent 

8to10 
1to1.5 
0.8 to 0.9 
0.6 toO.? 

Small quantities of other chemicals are also required. 

kg/BU 
kg/BU 
kg/BU 
kg/BU 

The main raw material for the recovery is the solvent for extraction which consumption depends on 
the efficiency of the process; it can be evaluated from 0.3 to 0.5 kg/BU. 

c) Utilities requirements 

The main utilities needed for the production of penicillin G by fermentation and their approximate 
quantities are: 

Installed power 
Process water 
Steam 

PHARMACEUTICALS 

7000-8000 KW 
40-50 Ton/hr 
7-8 Ton/hr 
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F.6.1.3 

OPPORTIJNITT snJDY 

d) Raw mataials and purchasing programme 

The main raw materials for the fermentation are of agricultural origin and then their composition is 
not constant; in particular for the corn steep liquor due to the variability of the quality each batch 
should be tested in the pilot plant ferments and the nutrient medium adjusted; for this reason a stock 
of four months is needed. For the gluaisc syrup a two months stock is sufficient.For the other 
starting materials. solvents and other chemicals which should be imported. a four months stock is 
suggested. 

Plant desqiption 

The plant is divided in the following sections: 

- Pilot plant for fermentation and recovery 
- Penicillin fermentation and extradion 
- Enzyme produdion and recovery (for the splitting of the side chain of Penicillin G to oblain 
~APA) 

- lnje-:table penicillins produdion 
- Feed grade penicillin production 
- Utilities generation units 
- Laborarorics 
- Solvent recovery 
- Waste treatment 
- Auxiliary services (workshop, storage, quality control etc.) 

A description of the different sections is reported hcrcbelow. 

a) Pilot plant for fermentation and rttovery 

The main scopes of the pilot plant arc: 

- to investigate the suitability of the various batches of the natural raw materials and adjust the 
nurricnt media 

- lo chcclt rhe strain which should be continuously selected. 
- to train technical personnel in the technology of fermentation. 

The following equipment is required for fermentation: 

- No. 6 glass fermentors of two litres capacity (laboratory test-;) 
• No. 6 glass fermentors of ten lirres capacity (laboratory resrs) 
- No. 3 stainless steel fcrmentors of 100 litres capacity 
- No. 2 srainless steel fcrmcnlors of 800-1000 lirrcs capacity 

The following main equipment is required for recovery: 

• rotatory filler 
· liquid -liquid extractor 
· evaporator 
· crystallizer 
· vacuum dryer 
· vessels of different volumes 
- olher minor equipment 

PHARMACEUTICAIS Page 146 



OPPORTIJNITY STIJDY 

b) l'm.icillia fermmtatioa aad mnctioa 

For the fermentation the following main equipment is needed: 

hem Q.ty Ca . paaty 

Ferment ors 6 llOcu.m 
Seed fcrmentors 3 15 CU.ID 

Culture media vessels 3 15 cu.m 
Sterilizers 10 1 to30 cu.m 

For the penicillin recovery the following main cquipm~ is needed: 

Item Q.ty Ca . paaty 

Hanat vessel 2 llOcu. 
Vcssc.ls 2 30cu.m 
Vacuum filter 2 30sq.m 
Ccnlrifugal cxtraclors 3 
Vcssc.ls 15 3to15 cu.m 
Crysrallizcrs 2 

I 
15 cu.JD 

Rotating vacuum dryer 2 5cu.m 

c) Enzyme production and recGftl'Y 

The equipment consists in two ferment ors oi 5 cu.m ,the corresponding seed f ermentors, one 
reactor, one centrifuge, one filter and some minor equipment. 

d) Injectable penicillins production 

The plant, part of which shoul:J be located in a sterile area, consists in four reactors, one sterilization 
fdter, one centrifuge, one drier and o<her minor equipment. 

e) Fttd grade penicillin production (procain peaicillin G) 

The plant consists mainly of two reactors. one centrifuge and one dryer. 

0 Utilities generation units 

Equipment will be provided for the production of: 

- steam (boilers and steam turbine generator) 
·cooling water (refrigeration units) 
·compressed air (air compressor) 
·brine 
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F.6.1.4 

OPPORTIJNl1Y STUDY 

g) Laboratories 

labo:atorics for the strain selection and dC\-clopment should be provided~ they will be equipped with 
laminar flow hoods in addition to the usual micr~biological equipment. Funhermore therm~st;uic 
rooms with shakers for lhe grOWlh of the cultures for inoculation of the seed tanks should be 
provided. 

b) SolYmt l'UOftl"Y 

The solvent recovery section will be provided with three distillation columns, beat cxt:hangcrs. 
storage vcssds, pumps and other minor equipment. 

i) Waste treatment 

The waste trcahDent section consists of tanks, some basins (for floculation. oxidation and sludge 
lhickcning) enc ccDtrifugc and one sludge incinerator. 

The following auxiliary services will be provided: 

- Workshop for maintenance 
- Warehouse. one part of which will be air conditioned 
- quality control kaboratorics 
- social building in which will be located the r.antccu and lhe central locker room. 

Proqss Dfsqiotion 

a) PenicilliD rermealatioa and extraction 

The spores of the penicillium for the inoculation of the seed fcrmcnu arc prepared and checked in 
the micr~biological laboratories. 

The culture medium is prepared in the seed fcrmcntors and steam sterilized; the inoculum is then 
added in sterile conditions arid the growch of the culture is performed under agitation and sterile air 
introduction until it is ready for ti1e transfer to the production fermentors which requires about -IO 
hours. In the mcantinlc the production fcrmcntors arc filled with the culture medium, heat sterilized 
to 121 C and cooled to the fermentation temperature. The contents of the seed fermentors is 
transferred under sterile condirions to the main fcrmenlS and the fermentation is carried on under 
agitation and introduction of sterile air. During the fermentation, several sterile additions are madr, 
such as the precursor, anti-foaming agent, sugar or glucose syrup and 01hers. During the 
fermentation, scv::ral parameters should be controlled such as temperature, pressure, air flow, pH 
value, foam le, d and others. When the fermentation is ended, the broth is cooled down and filtered 
to eliminate tht mycclium, the mycclium is washed with water and the broth, to which rhe washings 
are added, is sent 10 the solvent extraction. After acidificarion the broth is fed into a cenrrifugal 
continuous counter-current extractor and extracted wirh a solvent such as butyl acclate, amyl acctale 
or methylisobutylketone. 
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F .6.1.7 

OPPORTIJNllY STIJDY 

Since al acidic pH values tile solubilicy or penicillin in waler is \"Cry low, the product is cransfcrrcd to 
the sol,-cnt. The spent broth is sent lo a storage lank anc suc:ccssi'1Cly stripped to recover lhe sol .. -cnt 
co~lained whereas solvent rich is sent to a second extraction stage where the penicillin is lr:uWerreJ 
in aqueous solution by extraction wilh sodium or potassium bicarboule buffer solulioo. The spenl 
solvent is scot to lhe recovery whereas the aqueous penicillin solution is transferred inlo a 
crystallizer where it is mixed wilh butanol to remove waler by vacuum azcotropic distillalioo. The 
penicillin salt crystallizes and it is separated by centrifugation. washed wilh bulanol and vacuum 
dried. 

b) EaZJ1De production aad ftCOftlJ 

Penicillin acylasc enzyme which is needed for the splitting or lhe side chain or penicillin to ob<ain 6-
AP A is produced in small fermCDlS using the usual fermentation techniques.. After removal or lhe 
mycclium the broth is concelllralcd and the enzyme is immobilized eilher with cbc aid or a carrier Or 
by cross-linkfilg. 

c:) Injectable penicillins production 

The penicillin is dissolved in a reactor and then transferred into a sterile area where it is crystallized, 
scparaled by centrifugation and driecl 

d) Fml gnade penicillin production (procain penicillin G) 

Feed grade penicillin G procain is prepared by precipitation in one crystallizer followed by 
separation by centrifugation :ind ~rying. 

Packaging 

Penicillin G is packaged for shipping in 50 kg drums in poliethylene bags. 

Sterile Penicillin G procain is shipped in 25 kg aluminium drums under sterile conditions. 

Layout and civil works 
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The general lay-out or the plant is shown in the attached cfra.Ning. A total surface or about six I 
hectares is required. The following buildings are required: 

- pilot plant 
- penicillin fermentation unit 
- penicillin recovery unit 
- warehouse 
- workshop 
- offices and quality control laboralorics 
- social building. 

lnvntmrnt 

The invcstmcnl costs arc cslimalcd al US S 35,000,000. 
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500sqm 
1500 sqm 
2000sqm 

Page 149 
---------------- - - -------

I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

F.6.2 

F..6.2.l 

OPPORTIINllY STIJDY 

AMINOPENICILLANIC ACID ( 6-APA ) PROJECT 

Jn the suggested project only the option of insralldig the producing plant \\ilhin the penicillin 
producing factory is t31teo into consideration mainly for economic reasons. 

6-aminopeoicillanic acid referred to as 6-APA. is a produCl derived from Penicillin G or V which 
docs n<>l show a pharmacological actnity by itself but it is an extremely important starting material 
for the synthesis of most semi synthetic penicillins. 

6-AP A was discO\-crcd in the early sixties by Beecham and was used for lhc preparation of 
Ampicillio the most importaol semi-synthetic penicillin presently on the market. Other scmi
s~uthetic penicillins like Amoxycillin. Ooxacillin etc. followed laler OD. 

Marled and plant caoacity 

a) Geaenlities 

The market for 6-AP A in N"igcria is dependent on the local produClioo of scmisyotbetic penicillins 
an bcocc il C3DllO( be assessed al present . Its future market is directly related to the quantities of 
Ampicillin which will be produced taking into consideration a consovatiloe transfonnation factor of 
0.66 lcg of ~APA for I kg of Ampicillin. 

According to official figures in 1988. the quantities of Ampicillin imported both in the finished 
(>b . ...rmaceutical forms and as a bullc product were 93 loos. Probably the quantities imported \\"Crc 
higher since, wme imports escape recording. 

In addition to the legal market lhere is also an illegal one which is composed by: 

- fake drugs imported or loally manufactured in the pharmaceutical form; they imitate the 
cooiections of the most reputed pharmaceutical Companies. These drugs are very often of bad 
quality, substandard or contaminated and in many cases they do not contain the active ingredienL 
This is especially true for Ampicillin which constitute one of the most important and used drugs 
especially for infectious diseases. In general fake drugs are sold through drugstores and open air 
markets al a price slighlly lower than the original products. Their quantity is difficult to quantify. 

- Smuggled drugs whose exrent is difficult to quantify but seems to be relevant. The origin of these 
drugs seems lo be from Eastern Asia (Southern Korea, Taiwan, etc.). 

b) Market Projections 

To calculate the dimension of the 6-APA production plant some projections for Ampicillin have 
been made. Projec-tions lo the year 2000 seems to be realistic because from the approval of the 
project to the start of the plant a period of six to seven years should be considered. 

To forecast the market for Ampicillin for the year 2000 the follo\\ing clements have been considered 
to be the most importanl among orhers: 

- the natural increase of rhe population, taking into consideration the fact 1ha1 only a portion of rhis 
population \\ill have the possibility lo afford drugs 

- 1he increase of rhe health coverage of rhe cour.rry, whic!1 is an essential part of rhe N;irional Health 
Programme 

- a possible reduction of 1he illegal market due to the acrion 1aken by rhc governmenl lo fight it. 
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OPPORnJNllY STIJD¥ 

On the basis of the abcwe mentioned factors an increase of consumption on the present one of 6% 
per year is anticipated. 

The Nigerian market for Ampicillin for the year 2000 will be 205 tons per year. 

C) Plant capacity 

In addition to the expected loc:al consumption. a 30% of export af Ampicillin in particular to the 
ECOW AS countries seems to be a reasonable and realistic goal which should be considered in the 
determination of the plant capacity. Thus a loc:al production of 270 tons of Ampicillin per year is 
considered to be realistic. On this basis the corresponding quantities of 6-APA arc l&. .ons for the 
year 2(XX) and this will be the projected capacity of the plant. 

d) Sales prias and total rnmaes 

The prices in the open markcl of antibiotics and of 6-APA show a certain fluctuation due lo the well 
known factors affcct.ing their market; so a continuous check is important to have a continuous 
evaluation of the projcctJn 1989 international prices for 6-APA arc 63-65 $/kg. In consideration of 
the projected production the total annual revenues will be at full capacity 11,340,000..11,700,000 S. 

Matfrials and inputs 

a) Materials 

The production of 6-AP. \ requires the following raw malcrials: 

- po1assium Penicillin G 
- supported enzyme 
- solvents 
- inorganic alkali and acids 

The supported enzyme and POlassium Penicillin G will be locally produced.Solvents arc partially 
recovered and 1hcir quantities have only a very limi1cd influence on 1hc tOlal production cost. 

b) Raw materials requirement 

According to the available know-hows one kg of 6-APA requires the following quantities of starting 
materials and reagents: 

· potassium Penicillin G 
· supported enzyme 
- different solvents 

c) Utilities requirements 

1.85 kg 
1.85 kg 

about 0.5 kg 

For the production of 6-APA the following utilities arc required: 

· electric power 
·steam (for recovery of solvents) 
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F.6.?.J 

f .6.2.4 

OPPORTIJNJn' STIJDY 

d) Raw mataials aad purchasing pngnmme 

Sinct: both polassium Penicillin G and the supported enzyme will be locilly produced. a lwo monlhs 
stock is considered sufficienl. For solvents. acids an albli which should be imported bul which arc 
readily available all O\'Cr lhe world. a four months stock is considered sufflcicnt. 

c) Location 

The production of 6-AP A in Nigeria is strictly connected with the production by fermentation of 
Penicillin G. Whereas in other producing countries in some cases an independent production of 6-
APA is economically viable. wc think lhat this project is fC3Slblc only in case the local production of 
Penicillin G takes place. On the other end the need of some services such as solvent recovery for 
limited amouats of solvents as well as storage. qualiry control , waste treatment system s clc.scems to 
be economically heavy for an independent plant. For these reasons wc suggest to place the 6-AP A 
production plant in the premises of the penicillin plan.: in an independent building or in a part of the 
existing buildings. All the services will be in common with the penicillin production structure thus 
performing relevant economics in the production costs. 

Plant desqiotion 

In order to limit the batch dimension and the risks connected with the high value of the product in 
case of losses, as in the major producing companies, it seems to be ~tter to double lhe number of 
batches increasing the equipmenl. 

Taking into consideration the projected quantities (180 tons/year) considering 240 working days per 
year, a daily output of 750 kg is needed. 

The main equipment needed to reach this capacily is: 

Item No Capaciry 

S Steel reactor 2 2000 Its 
S Steel reactor 2 3000 Its 
S Steel crystallizer 4 8000 Its 
Tank 4 15,000 Its 
Centrifuge 2 
Drier 4 
Some minor equipment 

For the recovery of the solvents a distillation column and some tanks are required. This equipment 
can be added to the solvent recovery section of Penicillin G production Unit or the equipmenl used 
for penicillin can be slightly over-sized to cope with the needs ot 6-APA production. For waste 
rreatment, tanks and basins proposed for the penicillin production can be used in case with some 
increase of their capacity. 

Process drscription 

The principal reaction consists in spli1ting the Penicillin G side-chain by lhe aclion of the supporlcd 
enzyme penicillin acylase. Penicillin G is suspended in water, brought inlo solution by addirion o( 

alkaJi and the solution lransferred inlo a reactor containing 1he supporled enzyme; under srirring the 
reaclion is carried on with conrinuous addition of alkali 10 control the pH value. When the reaction is 
over, rhe enzyme is fihercd, a solvent is addeci, the pH modified by addi1ion of acids and the 
precipitated 6-APA separateJ by cenlrifugation, washed with solvents and dried. From 1he mother 
liquors phcnylacctic acid is recovered an reused in 1he PeniciJlin G fermentation !ilcp. 
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F.6.2.5 

6-AP A is packed for shipping in 50 kg drums. 

F.6.2.6 lnmtmrnt 

The inYCStmeot costs arc estimated at US S 5,000,000. 

F .6.J AMPICllLIN PROJECT 

F .6.3.1 

Ampicillio is one oC the most important antibiotics presently on the market. Its importance lies on 
the following facts: 

- it is adM: by oral route 

- it has a wide spectrum or activity having a bactericide action on a very large number of 
miaorganisms 

- it is readily available all over the world 

- the cost or the treatment is relatively limited in comparison with other more recent antibiotics. 

The scope or tbe project is to have a local production or this important antibiotic in order to become 
sclr-sufficient in Ampicillin and to save hard currency. 

Ampicillio was discovered in the early sixties by Beecham in the effort to find new and more active 
derivatives or natural penicillins. The first step or this investigation was to split the side chin on 
Penicillin G obtaining 6-Aminopenicillanic acid. 

To this product having the biciclic penicillin nucleus a variety or acidic compounds have been linked 
to the 6 - aminogroup; the most interesting product was the one ha~ing added the pheoylglycine side 
chain obtaining Ampicillin. 

Ampicillin is administered or by oral route or by injection after salificatioo or the carboxygroup to 
solubilizc the molecule. 

The most common commercial form or Ampicillin is the trihydrate containing three molecules of 
water whereas the anhydrous which is more expensive has a more limited market. The present 
project refers to the production of Arnpicillin trihydrate. 

Marbt and plant capacity 

a) Generalities and the market for Ampicillln 

An investigation has been made to identify the present market in Nigeria. According to the 
information collected, besides the legal market there is an illegal one. 

According to official figures in 1988 the quantities of ampicillin imported both in the finished 
pharmaceutical forms and as a bulk product were 93 tons. Probably the quar, •ities imported were 
higher due lo the fact that, as noticed in other cases, some impons escaped recording. 

During the investigation the following 25 pharmaceutical specialties based on Ampicillin were 
identified: 

·------·--------=-·---------
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OPPORTIJNl1Y STIJDY 

Amblosin. Ampcn, Ampiclox ( +Cloxacillin), Ampicon, Ampilag, Ampixal, BinOlal Chc:miclox 
(+Cloxaciilin), Chempicillin, Cloxampil (+Cloxacillin), Cloxapcn, Extrapcn. Hospicillin. Karocin, 
Lifeampil, Mypicin, Peobrilin. Pencloxin ( + Cloxacillin), Pensyn, Penlarcine, Roscillin, Sc:unicin, 
Scmicillin. Scrvicilin, Sl;uubcillin. 

bl Proitttions 

To calculale the dimension of lhe Ampicillin production plant some projections have been made. 
Projections lo year 2000 seems to be realistic because from the approval of lhe project lo lhc start of 
lhe planl at least six to seven years should be considered. 

To forecast the market for Ampicillin for the year 2000 in Nigeria the following clements and 
considerations have been considered lhe most important among the others: 

- the natural increase of the population, taking inlo the consid~ration the fact lhat only a portion of 
this population will have the p<>SS1'bility to afford drugs 

- the increase of the health coverage of the counlry, which is an csscntLa! part of the National Health 
Programme 

- a possible reduction of the illegal market due to the action of the Government to fight it. 

On lhe basis of the above mentioned factors an increase of consumption on the present one of 6% 
per year is anticipated. 

The market for Ampicillin for the year 2000 will be 205 tons. 

d) Plant canacity 

In addition lo the expected local consumption, a 30% of export of Ampicillin in particular to the 
ECOW AS countries seems lo be a realistic and reasonable goal which should be considered in lhe 
determination of lhe plant capacity. On these bases a local production of 270 lons of Ampicillin is 
anticipated. 

e) Sales prim and total revenues 

The prices in the open market of antibiotics show some fluctualions due lo the well known market 
factors; so a continuous check is recommended to conlinuously evaluale the project. In 1989 the 
international market prices for Ampicillin trihydrate were around 75 S/kg. In consideration of lhc 
projected production the total annual revenue will be 20,250,000 .S 

~faterials and inputs 

The annual production of 270 tons of Ampicillin trihydrale requires the following raw materials: 

- 6-aminopcnicillanic acid 
· D (-) phenylglycine chloride hydrochloride 
· organic bases 
· dichloromethane 
- acetone 

With the exclusion of 6-APA which will be locally produced, all the 01her materials and solvents have 
10 be imported. 
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a) Raw matrrials !JQUirtmrnts 

According to the most reputed know-hows available on the 1narket the production of one kg of 
Ampicillin trihydrate requires approximatively the following quantities of starting materials, reagents 
and solvents: 

6-APA 
phcnylglycinc chloride hydcoch!oridc 
carboxy group pro<cctiog agent 
dichloro1ncthanc 
Olhcr reagents and solvents. 

0.66 kg 
0.62kg 
03 kg 
3.8 kg 

Since 6-AP A will be locally produced, a two 1nonths stock is sufficient. For the reagent and solvents 
which should be iinportcd a four to six months stock is recommended. 

bl Utilitin rrquirrmrnt 

For the production of Ampicillin the following utilities arc required: 

- electric power 
- steam 
- liquid nitrogen 

Plant descriotion 

In order to limit the batch diincnsion. to give an higher elasticity to the plant and to limit the risks 
connected with the high values of the products handled, as in the major producing companies, it 
seems to be better to double the number of batches by doubling the reactors. 

Taking into consideration 45 working weeks per year and 10 batches per week, the following 
equipment is needed to produce 270 tons of Ampicillin trihydrate per year: 

Items No Capacity 

S Steel reactor 2 3000 I 
S Steel reactor 4 50001 
centrifuges 2 
filters 2 
dryers 4 
various tanks 
distillation column 
demineralizer 
refrigeration unit 
waste treatment tanks 
other minor equipment. 

With the same equipment and adding some personnel it is possible to increase the production by 
abou120% 
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F.6.3.3 

F.6.J • .a 

F.6.35 

F.6.3.6 

OPPOR11JNl1Y STIJDY 

Proqss dfsttiption 

The proposed process coalSists in the condensation of the acid chloride derived from D( -) 
phenylglycinc with 6-aminopenicillanic acid: before the condensation the carboxy group of 6-AP A is 
protected and the protection removed at the end of the reaction_ 

6-AP A is dissolved in the solvent, an organic base is added together with the reagent used for the 
protection of the carboxy group. After the reaction is over, an organic base is added, the resulting 
solutiou is cooled to a temperature well below 0° C and phenylglycine chloride hydrochloride is 
add·"'!d. After completion of the reaction, water is added, the organic layer separated and the aqueous 
layer treated with a base. The precipitated Ampicillin trihydrate is separated by centrifugation, 
washc:d with a solvent and dried. 

Alapicillin is packaged for shipping in 50 kg drums. 

Lay out and civil works 

For the production building a surface or 500 sq.m is required. In case an independent producing 
factory is taken into consideration a total surface of 1.5 hectares is required and the following 
additional buildings should be provided: 

- warehouse 
- workshop 
- offices and quality control laboratories 
- an open air structure to locate the Obtillation towers for solvent recovery 
- utilities. 

The production unit a reinforced concrete type structure is suggested. 

Investment 

The investment costs arc estimated at US S 20,000,000. 
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G. MEDICINAL PLANTS 

During a visit to the Departments of Botany, Pharmacology, Industrial Pharmacy, Organic 
Chemistry of the University of Ibadan the following information was collected: 

a. The cultivation of medicinal plants does not exist, although the climate is such that a number of 
medicinal plants could grow in large quantity. 

b. Medicinal plants exist as wild grove but their assessment is not known. 

c. Many efforts are being done to study in detail some medicina.i plants; some encouraging results 
have been obtained in the identification of some active principles which could be used as anti
malarial and as anti-cancer agents. 

An opportunity study may be undertaken only after an idenlification survey is carried out and data 
made available. At this stage a first screening of known medicinal plants has been carried out to 
identify those existing in Nigeria. 

Plant species 
(family) 

Agave sisalana 

Allium sativum 

tJoe spp. 

Artemisia annua 

Azadirachta indica 

Capsicum annum 

Cairca papaya 

Calharanthus ros. 

Cola nilida 
Costus speciusus 
and other ~pp. 

Curcuma aromatica 
other species 

Datura spp. 

Part(s) of plant 
used 

juice 

bulb 

lea/juice 

whole plant 

barlc, leaves, 
fruits, gur: 
exudate 

fruits 

fruit latex 

leaves roots 

nuts 
rhizome 

rhizome 

leaves 

Products of potential 
industrial value 

hecogenin 

garlic juice, ajoene, 
essential oil, allicin 

aloes, aloin, allo-
inosides 

artimisinine 

neem oi~ nimbidin, 
nimbinin, nimbidot, 
mangosine 

capsaicin, oleoresin 

pa pain 

vinblastine,vincri· 
stine 

total extract 
diosgenin 

oleoresin and 

atropine, hyoscyamine, 
hyoscine (scopolaminc) 

MEDICINAL PLANTS 

Therapeutic 
use or other 

corticosteriod 
manufacture 

hypotensive /anti
bacterial/ anti
atherosclerotic, 
hypoglycaemic 

purgative, anti
dermatitis 

antimalarial 

antituberculer, 
utifungal, anti
bacterial 

antirheumatic, 
counter irritant 

protein digestant 

antineoplastic 

central stimulant 
corticosteroid 
manufacture 

a111iphlogis1ic/dye· 
stuff in food ind. 

anticholinergic, 
ophtalmic use 
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I Dioscorea spp. cubers diosgenin manufacture of cor-
costeroids 

I Eucalyptus spp. leava essential oil symptomatic treat· 
ment of bronchitis, 
sinusi::.S 

I Gloriosa spp. seeds colchicine acute gout supprcsant 

I 
Hibiscus sabdar. /Iowas d.;ed flowers colouring,flavoring 

agent. laxative 
(paedatric) 

I Holarrham stem, bark conessine, total raw mater. for prod 
alka.loids of steroid.alkaloid 

I 
Momordica cbarao- fruil and fem-es charantin/foetidin- hypoglycaemic agent 
tia and M. foetida seeds, root steroid-glycoside 

Mucuoa prurims beans I-dopa antiparkinson 

I syn M. prurita 

PassiOora spp. leava total extract sedative 

I Pausinystalia stem, barlc yohimbine and total anti-rheumatic. US 
extract pat.3.047.464(1962) 

I 
hypotensive 

Rauwolfia spp. roots reserpine, ajmaline, hypnotic. sedative, 
deserpidine, rescin- hypertensive 

I namine and re:;erpiline 

Strophanthus spp. seeds strophantine strophan- =ardiac msuffic. 

I 
thidine coronary conditions 

Tamarindus indica fruit, pulp total extract laxative 

I Theobroma cacao seed coat theophylline and deri- analgaesic usec.f in 
vatives combinatin for co-

~oronary ailments., 

I Thevetia nerifolia seed peruvosides cardioton. activitv 

Terminalia spp. barlc, fruits tannins, triterpenes laxative,e:trdioton. 

I Urginea spp. bulbs scillaren A and pro- cardiac stimulant 
scillaridinA 

I Voacanga spp. seed tabersonine manufacture of Vin-
camine 

I Vinca spp. leaves vincamine cerebral vaso activator 

Zanthoxylum spp. root, bark total extract, rutin diuretic 

I Zingiber officin. rhizomes essential oil,oleoresin carminative, anti-
gingerol, shogaol, etc. flatulent.flavoring 

I 
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PETROCHEMICAL INDUSTRY 

The development of the Nigerian pctrochemial indUSlry was planned in three phases: 

a) Phase l (already implemented) deals wilh the production of Polypropylene, Carbon Black, 
Linear AlkylBenzcne and Solvents). 

- Polypropylene is used in injection moulding for household wares, containers, auto
components, boltlc-cratcs and other products. 

- Carbon-black is used in the manufacture of tyres, conveyor-belts, footwcars, hoses, prinling 
ink, pigments and olhcr products. 

- linear AlkylBcnzcnc is used in lhc detergent production 

- Solvents arc used in several fields, among which insecticides, paints, resins etc. 

b) Phase Z (whose implementation is programmed for the second half of the 9':;.-;) will be based on 
natural gas, from which Ethylene will be obtained. 
Ethylene will be the basis for the production of Low Density PolyEthylcne (LOPE), High 
Density PolyEthylcnc (HDPE). These two materials can be used in lhc manufacture, among 
other products, of pipes and fittings. 
Other intermediate products can be obtained from Ethylene and, by means of different 
technologies, these intermediates can be processed for the production of PVC 
(PolyvinylChloride), UPE (Unsaturated PolyEsters), Surfactants, etc. 

At this stage, no opportunities will be investigated in this field. 
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ENGINEERING INDUSTRY SUBSECTOR 
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OPPORTUNllY STUDIES 

ENGINEERING INDUSJRIES 

Nigeria's engineering sub-sector appears to be relatively developed. looking at large number of 

establishments involved in it. On the whole:; it accounts for about 17 per cent of total manufacturing 

production. 

However, the subscctor is very weak structurally, consisting mostly of the asscmbiy of imported 

components. lmi;orts of engincr.ring inputs account for about 80% of the total imports on the 

average annually. The subscctor has, therefore, been hard hit by the shortage of foreign exchange. 

The sub-sector's major weakness is the absence of industries producing basic materials, nr.ccssary to 

other industries to develop, such as steel products. 

The country's steel industry produces only low carbon structural steel. iron rods and steel wire 

products such as netting, nails and screws. The production of a large number of steel rolling mills is 

based on imported billets. 

;: . } 

~ far the-tinm=being no production of flat sheets in the country thereby precluding the 

establishment of other industries like press shops for car bodies, tins and cans production, galvanized 

sheets etc. 

Foundries arc numerous, but only few of them arc in a position to produce castings such as gears. 

shafts, or others lilcc spare parts. 
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A.I 

OPPORTIJNllY STIJDIES I 
SUBSECTOR DEFINmON I 
For the purpose of this study the term ·Eogioccring Industries• was encoded to the following I 
industrial Groups: 

GroupF -Agricultural Machinery 

GroupG -Automoti\'C 

GroupH -lnJCStment goods and general purpose equipment 

Group I -Machine Tools and Tools 

GroupJ -Spare parts for industry 

The groups main items arc illustrated in the followin2 diauam: 

! 
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The aim was to break down each subsector inlo primary elements, then 10 combine all those primary 
elements shared by different subscctors, in an auempt to define markcl demand and !he 
opportucities offered by Engineering Industries. 

Three break down levels have been iden1ified as: 

• Isl level assembly 
- 2nd level assembly 
• componenls. 

Some assemblies may nol correspond 10 an existing product ralher 10 a dummy assembly for fur1her 
spliuing into componen1s: i.e. fuel system or hydraulic system. 
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A.2. 

A.2.1 

A.2.2 

A.3 

OPPOllTIJNllY STIJDIES 

SCR£ENING PARAMEJJ:RS 

PARAMETI:RS RELATED TO THE MARKET SrnJATION 

A Nigerian total demand. 
-Mgl.igibk 
• significatfre. 

B. ~ production ( considered as installed capacity) 
-nq/igibk 
- significatii~ 

C. Ratio between local production and N"igcrian total demand: 
> > I Excess oC production capacity 
> I Production capacity higher than demand 
= I Even 
< I Demand higher than production 
< < I Demand much Iaeger than production 
nqligible When demand is ocgligJl>lc 

PARAMETERS RELATED TO THE PRODUCT/PRODUCTION 

A. loVCSllllcnts versus revenues: 
-lmgie: means capiral intensive or low rclum 
-medium: in average 
·small: means high return or small invesrmcnt 

B. Investments versus manpower: 
-large capital intensive or low labour 
-medium in average 
-small labour intensive or small investment 

C. Manufactured quantity intended as technical minimum lot: 
-large: means ruoduction in lacge scale 
-medium: in average 
-small: means small scale production 

D. Technological Product complexity: 
·large: high know-how and advanced technology 
-medium: in average 
-small: accessible technology 

E. Capacity to create induced industries and supplies 
-latge: may induce many local industries 
·medium: in average 
-small: do not induce local industries 

PRODUCT SORTING 

Based upon above screening parameters, rhe clements were sorted by elimination: 

Isl eliminaring key: 
and/or 
and/or 

• Products wirh "negligible" demand 
• with local producrion higher than demand 
• with local producrion much higher than demand. 

- Producrs identified as capital intensive/low return 2nd eliminating key: 
or combining togerhcr - large scale/high complexity/low manpower/no induced supply. 
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B. 

B.1 

OPPORnJNJn' STIJDIES 

AGRICUL1URAL MACHINERY (GROUP F) 

MAIN PRODUOS 

The Agriculture Machinery main products arc shown in the following diagnm: 
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table 8.1.a - Agriculcure machinery split into Isl level Assembly: 
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OPPORTIJNm' STIJDIFS 

table B.I.b ·Agriculture Machinery 1st assembly split into 2nd Assembly level: 
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1.3l>le B.l.c - Agliculcurc Machinery 2nd assembly splil inlo 3rd Assembly level and components: 
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B.2 

OPPORTIJNln' Sl1JDIES I 
table B.l.d - Agriculture Machinery main products: I ............................................................................................................................................................................................................................................................................................... 
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SCREENJN\r OF PRODUCTS I 
Based upon Parag. A.2 & A.3 screening and sorting criteria, there is an interest lo evaluate: 
Main Products: ft Level: 2nd Level: 3rd Level: 
Motocultivators & small iescl Engines Oil Pumps.Gear Boxes Components 
sclf-pcwercd ma.:hincry Clutches & Disks 
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OPPORTIJNllY STUDIES 

AUl'OMOTIVE (GROUP G) 

GROUP G MAIN PRODUCTS 

The main products under this chapter arc: 

G.A 
G.B 
G.C 

Cars and vans 
Buses and lorries 
Trucks and trailers 

table C.l.a - Automotive split into 1st Level 

table C.l.b - Automotive split into 2od level Assembly 
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OPPORllJNllY S'IUDIES 

table c.t.c - Automotive split into 3rd level Assembly 
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OPPORTIJNl1Y STIJDIES 

INVESTMENT GOODS & GENERAL PURPOSE EQUIPMENT <GROUP Hl 

GROUP H ·PRODUCT DEFINmON 

This ~oup covers a very large range or products. For the purpose or this sludy lhe products 
hercaf(er examined have been idenlified by the following families: 
-Con.stmction Equipment: all lhosc cquipmenl used only for civil conslructions as concrete or lrunk 

mixers, plasrering. painling ere. .. 
-Eanh Moving Equipment:like shovels, dumpers, excavators etc. .. 
-Lifting Equipment:like cranes, pulleys, winches, etc. .. 
-Handli-rg Equipment:convcyors of all types, forklifts, etc. .. 
-Pumps :and pump-sets of all kind 
-C-eneroting sets 
-Compressors 
-Welding 

table D.1..a - Investment goods & Gent;ai Purpose Equipment split into 1st Level 

table 0.1.b • Investment goods & General Purpose Equipment splil inlo 3rd Assembly 
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OPPORTIJNilY STIJDIES 

table D.1.a - lnvcslmenl goO'is & General Purpose Equipmenl splil inlo 2nd Assembly 
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Manufacluring opporlunilies lo be invesligCt 

main products 

·Concrete Mixers 

·Gen-sets 
-Pump-sets 
·Welding machines 
-Compressors 

ls level 

diesel engines 

· ·cern the produclion of: 

2ild level 

oil pumps 
clutches 
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E. 

E.l 

E.2 

OPPORTIJNllY snJDIES 

MACHINE TOO~ & TOO~ (GROUP 0 

GROUP-I PRODUCT DEFINmON 

The main products considered in this paragraph arc the following: 

a. ABRASION EQUIPMENT 
- Sharpeners 
- Honing and Lapping Machines 
- Polishing, rough grinding 
- Surfacing machines 
- Grinding machines 

c. FORMING EQUIPM"ENT 
- Shearing, Nibbling machines, 
- Notching, Poundring machines 
- Forging ma.:hines 
- Machines for bolts, screws production 
- Machines nuts and rivets production 
- Plate-sheet and strip working machines 
• Bar ant' section working machines 
- Wire forming machines 
- Tube working machines 
• Heavy forming working machines 
- Presses 
- Other metal working machines 

e. MEASURING & TESTING 
EQUIPMENT & INSTRUMENTS 
- Testing machines 
- Measuring & testing instruments 

b. CUITING EQUIPMENT 
- Broachin& machines 
- Screwing and threading machines 
- Milling machines and machining centres 
- Gear cutting and finishing machines 
- Heavy metal cutting machine tools 
- Planing, shaping, cutting-off machines 
- Sawing machine 
- Tl•rning machines 
- Drilling machines 
- Other cutting machine tools 

cl HEAT, CHEMICAL & OTHER TREATMENTS 
- Hardening & Heating machines and equipments 
- Surface treatment machines and equipments 
- Physical-chemical process machine tools 

f. ACCESSORIES, TOO~, HOLDERS & MOULDS 
- Accessories for machine tools 
- Work and tools holders 
- Moulds and dies 

MACHINE TOOLS SITIJATION IN NIGERIA 

Only one machine tools manufacturer operates in Nigc1ia: NMT - Nigerian Machine Tools Ltd., 
Oshobo. This company was e~tablished in joint-venr.ure with Hindustan Machine Tools (India). The 
production consisted in SKD assembly totally imported from India. Few years after the Indian 
partner wilhdrew and stopped the SKD supply. 

The managemenr. in cooperation with major Nigerian institutions and •Jniversities started an own 
design and production of simple machine tools like wood-working lathes, pedestal grinders, power 
hacksaw, hand-shears. Since its establishment the company has experienced losses. 

Since Government considers the plant strategic, not only it rep!enishes losses, but it also finances the 
implementation of the remaining departments: 



Prod&Type 

LATHE 
C.late 

OPPORTIJNITT STIJDIES 

- by end 1989, a stand-by diesel power plant and 3,000 T /y foundry. Foundry investment costs arc 
estimated 55 million Naira. 

- 1991-93 Research & development Centre for a total investment costs of 65 million Naira. 
- 1991-92 Tools room for a total investment costs of37 million Naira. 
- 1991-93 Expansion of a training centre for a total investment costs of 65 million Naira. 
- 1993-95 Ancillary units for a total investment costs of92 million Naira 

Once completed the complex will consist of the following departments: 

- small parts shop 
- heavy parts shop 
- foundry 
- heat treatment department 
- sheet metal forming department 
- cutting bay 
- training centre & RD centre 

NMT figures concerning Nigeria 1998 market and their target share the situation. could be the 
following: 

table E..? - Machine Tools demand and NMT share at full capacity (1998) 

Tot dem. NMTshare Prod(*) Un.price Tot.rev 

% Nos % Nos Nos N 

100 2846 
70 1992 30 590 570 115,000 65.5.50 

MILLING M/c 100 930 

DRILLM/c 
Bench type 
Pillar t. 
Rac!~al t. 

GRINDING M/c 
Pedestal 
Tool&cutter 

SHAPER 

SAWING 
Power HSaw 

WOODLATHE 

(*) Suggesled Production 

60 560 

100 1265 
35 540 
44 560 
16 165 

100 1230 
50 642 
15 185 

100 285 

100 456 
50 228 

100 
60 

815 
489 

40 230 

60 264 
60 336 
60 121 

50 321 
60 111 

40 114 

50 114 

40 196 

200 152,000 

250 10,950 
320 14,500 
120 149,600 

320 12,200 
100 59,000 

!.10 88,000 

110 42,00J 

120 11,500 

30.400 

2.225 
4.654 

17.952 

3.835 
5.900 

9.680 

3.520 

0.816 

The opinion of the consullanl is that these figures are rather optimistic, in particular for rhe target 
share and the suggested production capacity. Other investments in this field will jeopardize the 
Government and NMT efforis to build up machine tools manufacturing capabilities in Nigeria. 
Moreover the economic results seem ;;ot to be so appealing for private investors. 
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f. 

f.l 

OPPORTIJNln' STIJDIES 

INDUSTRIAL SPARE PARTS (GROUP J) 

INDUSTRIAL SPARE PARTS SIJVATION IN NIGERIA 

In industrial spare parts rhe auention was focus.sed to the following industries: 

Cement industry 
The cement indusrry requires wear and tear spare parts characterized by high resistance alloy cast 
iron. 

• Grinding media for raw milling 
- Plates for lining 
- Crush hammers 
- Chains 

- Grinding media for clinker milling 
- Diaphragms for millings 
- Cooler plates 
- Others for quarry and mining 

lo Nigeria operale seven Cemenl companies for a total inslalled capacity exceeding 5,000,000 
Tons/y. Their toral annual demand of cast spare parts is estimated to be 3,800 Tons/y. To rhe above 
other 1,800 tons/year of spare parts arc needed by quarry and mining equipment. The tOlal demand 
is estimaced aboul 5,()00.6,000 Tons/year. Two foundries namely Ocha Steel and Bamfords arc 
equipped to produce rhese parts. Bamfords declared to be in1cres1ed only in casting grinding media. 
Delta Stec: ·oduces al rhe being grinding media and may produce all rhe orher parts. However 
Delta Steel foundry is foreseen for ilS own needs and this spare availability will be soon absorbed by 
internal rcqueslS. 

- Textile industry 
Textile industry consumes a large number of spare parts having small dimensions and an average 
unit rate from 200 g. to maximum 3 kg: 

- Levers - Rotors 
- Screw wheels - lnsulaling plates 
- Bearing - Gear wheels 
- Centre drums/diaphragms - Bobbin rest body 
- Crankshafts - Spindles 

Textile Mills need to order large quantity of spare parts ( 2 years) to reach the minimum size 
accepted by foundries. More rhan 55 textile mills operate in Nigeria, mainly in four areas: 
(Lagos: 25, Kano: 15, Kaduna: 15, Aba: 3) 

Assuming a unit consumption of 35 to 40 ton/year for each mill the total demand is about 2,000 
T /year, out of which it is estimated thal almost 70 % (1,400 T /y) consists of cast iron spare parts, ~O 
to 25 % (500 T /y) of non-ferrous metal and the balance ( 100 T /y) of special steels. 

Sugar Industry 
The spare parts fo sugar industry are: 

· mill spares: scrapers, trash plates, coupling box, gears 
- boiler spares: rails, door frames 
·bearing housing, pump cases and impellers 

Two Sugar companies operate in Nigeria with a total of 3 sugar mills. Annual estimates of their cast 
spare parts is around 3,000 t/y of cast iron. The IOU-Industrial development unit of the 
Commonwealth Fund for Technical Cooperation already submiued a preliminary study concerning a 
foundry lo produce mainly sugar industry spare parts. The capacity of the suggested foundry can also 
supply cast pieces to ocher industries such as paper. 
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G. 

G.1 

OPPORlUNITY STIJDIES I 
PRODUCTION OF ASSEMBLY AND COMPONENTS I 
For each of groups F, G. H the main items were split into farst. second and third or components 

1 levels to allow to consolidate components needed by the three groups: 

ASSEMBLY & COMPONENTS OF GROUP F •AGRICULTIJRE MACHJNERY-
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OPPOR1UNl1Y m.JDIES 

I tab.g.l.c - 3rd leycl awmb!y installed in the 2nd lcycl assembly 
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G.2 

OPPOR11JNJ1Y SlUDI~ 

ASSEMBLY &c COMPONENTS OF GROUPE G •AUTQMQ11\'E9 

tab.g.2.a - JS( leycl assembly installed in the main group G products 
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tab.g.2.b - 2nd level assembly installed in the 1st I..cvcl assembly 
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OPPORTIJNllY snJDIES 

tab.g.2.c - 3rd 1eyc1 uv:mbly installed in the 2nd Jcyc) awcmh)y 
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G.3 

OPPORnJNl1Y STIJDIES 

ASSEMBLY I COMPONENTS OF GROUP H •fNDUSTRIAL GOODS-

tab.g.3.a - Main croup H products 

h..1 Truck Mixers 
h.4 Shovels 
h.7 Fork Lifts 
h..10 Roll conveyors 

h.2 Concrete mixers 
h.5 Wmchcs 
h.8 Sacw conveyors 
h..11 Pneumatic conveyors 

h..13 Pump sets h.14 Welding machines 
h..16 Earth Moving Equipment 

tab.g.3.b -.2nd level assembly installed in the 1st Level assembly 

h3 Dumpers 
h.6 Cranes 
h..9 Belt conveyors 
h.U Generator sets 
h.15 Compressors 
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OPPOR1UNl1Y STIJDIES 

tab.g.3.c - 3rd levd assembly installed in the 2nd level assembly 
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OPPORTIJNl1Y STIJDIES 

G.4 VEHICLES PRODUCUON IN NIGERIA 

The installed capacity is significativc:C2> 

Manufacturer Brand State Cars& Buses & Trucks & Total 
vans lorries trailers 

Peugeot Kaduna 60,000 60,000 
Volkswagcc. Lagos 45,000 45,000 
Mercedes Enugu 15,000 15,000 
Ste.yr Bauchi 9,000 9,000 
Fiat Ivcco Kano 12,000 12,000 
Leyland Ibadan 26,000 26,000 
ScoaMOlors Lagos 15,000 15,000 
Federated Mot.Ind. Lagos 15,000 

Total 120,000 41,000 21,000 197,000 

For 1989 Manufacturers expect the following production:<3> 

Manufacturer State Cars& Buses & Trucks & Total 
vans lorries trailers 

Peugeot Kaduna 8,000 s.ooc 
Volkswagen Lagos 3,000 

. 
3,000 

Mercedes Enugu 0 
Steyr Bauchi 0 0 
Fiat lveco Kano 0 0 
Leyland Ibadan 0 0 
Scoa Motors Lagos 0 
Federated Mot.Ind. Lagos 0 

Total 11,000 0 0 11,000 

% of utilization 9.2 0.0 0.0 5.6 

The utilization of plants is very low and all manufacturers are running serious crisis. Many of them 
have shut down the plants or in!end to do so. 

('.!) So 1· 1 orri rs · r · . urrc: ·c<lcra ice o . lallSllCi - Annual ahs1rac1 o S1a115llC5 19112 - 1911.~ 

(J) Source: from vanous manufac1urc~ 

ENGINEERING INllffSTRIES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

G.S 

OPPORTUNITI' snJDIES 

VEHICLES DEMA."'ID IN NIGERIA 

The motor sales statistics in the years 1978-1983 arc as follows:<-0 

-
year cars & vans lorrics&buscs truclcs&lrailers totaJ 

No market No market No market No market 
share share share share 

% % % % 

1978 166,150 57.95 80,369 28.03 40,185 14.00 286,704 100.00 
1979 154,198 62.81 <i0,857 24.79 30,429 U30 2-t5,484 85.60 
1980 188.533 56,82 95,496 28.78 47,748 14.30 331,m 115.70 
1981 265,148 55.05 144,329 29.96 72,167 14.90 481,644 168.00 
1982 224,705 58.99 103,829 27.15 52,356 13.70 380,890 13290 
1983 134,763 65.10 48,161 23.26 2-t,081 11.60 207.005 72.20 

average 59.45 27.01 13.50 

Sales show a peak in 1981 (481,644 units). The sales since 1983 average 200,000 units/year. 

For the purpose of estimating what could be the projection of a "normal" demand, the following table 
shows imports of bodies, ciiassis, frames in weight up to 1985 included:<5> 

QUANTITY VALUE 

Year Tonnes % million N. % 

19TI 64,709 261.6 
1978 72,614 100.0 2993 100.0 
1979 91,364 125.8 3253 108.7 . 
1980 162,844 224.3 213.9 71.5 
1981 130,671 180.0 618.7 'lJXJ.7 
1982 110,875 152.7 482.0 161.0 
1983 66,662 91.8 374.7 125.2 
1984 97,285 134.0 347.8 116.2 
1985 95,665 131.7 2n.9 92.8 

1980 Figures from January to June 

It the weight of years 1978 up to 1983 corresponds to the production of the same years, 1984 and 
1985 represent approx 320,000 units. This figure appears excessive, if referred lo sales statistics. 
Import statistics for Chassis & bodies include parts not destinated for local assembly. 

In consideration of the economic situation and the sharp devaluation of Naira, a further drop in 
automotive: sales is foreseen. 

A conservative estimate of automotive sales may be around 150,000 to 200,000 units/year. 

~rec: Federal Office of Srarisrics ·Annual absrracr of Srarisrics 1?82 • 198.S 
\S) Source: Federal Office o( Srausrics • :"igcrian Trade Summary 

I 
l-~~~~~~~~~-
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OPPORTIJNllY STUDIES 

The distrib:.llion between main groups may modify towards an increase in commercial and industrial 
vehicles a::d a decrease in cars & vans. The share of the main products becomes: 

cars and vans 
buses and lorries 
trucks and trailers 

55% 
30% 
15% 

Assuming that the local production satisfies between 30 and 50 % of the total sales , the extreme 
projection of local production is estimated to be as follows: 

min max average average 
150000-30%) (200000-50%) by Baldo byNIDB 

cars & vans 25,000 55,000 40,000 39,.500 
lorries & buses 13,000 30,000 21,.500 15,200 
uucks & trailers 7,000 9,000 8,000 6,000 

NIDB projections considered a plant utiliz.ation of 30 % and a different products share: 

cars & vans 
buses & lorries 
trucks & trailers 

ENGINEERING INDUSTRIES 

65% 
25% 
10% 
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OPPORltJNllY STUDIES 

G.6 O.E. SUPPLIERS IN NIGERIA 

All manufadurcrs visited claimed they ha•ic inlroduccd procedures which shall be followed by loc:il 
manufacturers to make their produeb accepted as Original Equipment. 

Among these manufadurcrs. only Peugeot {PAN) ~med to proceed ahead. and the local supplies 
reached in 1989 22 % of the value. Sixty four different suppliers were homologatcd by 1989, out of 
which 35 have materially supplied. The list of PAN suppliers practically covers also potential 
suppliers to other industries: 

Supolicrs Name hems Manufactured Location ~ 

ABG electronics Car radios Kaduna Kaduna 

Associated Battery Manufadures Car batteries Ikcja Lagos 

Augustmoon Plastics Plastic Tubes Kaduna kaduna 

A.B.C.Auto Components Ind Scat foams Kaciuna Kaduna 

Auto Components Ltd. engine mountmg&support. Otta Ogun 

Brosscttc Auto&Eng Ind. A/Choscs,fucltank,pedal 
system, bonnet strut Kaduna Kaduna 

Bamfords International Brake disc & brake drum Jos Plateau 

Beckers Lay Tech Sound proof materials Boji Bendel 

Berger Paints Paints & chemicals Ikcja Lagos 

Boulos Enterprises Ltd Stamped parts lkcja Lagos 

Buildomat Spare wheel cradle Asaba Bendel 

Car Components Ind. Safety belts Ikcja Lagos 

Chem. & Allied Prod.Ltd Paints & chemicals Lagos Lagos 

Chicmc Motors Front grill & fan blade Aba Imo 

DVC Scalers and antigravcl spray Isolo Lagos 

Ocha Steel Company Engine fly wheel Aladja Bendel 

E. Dums Merchandise Car radios Kauna Kaduna 

E.0.Alagor Car radios Kaduna Kaduna 

Ferdinand Industry Oil filter Uruala Imo 

Fichte! & Sachs Ltd. Friction disc and clutches Lagos Lagos 

Gacol A/C compressors and condensers Ona Ogun 
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OPMRTUNITY STIJDIES I 
PAN Suppliers (follow ... l) I 
Suppliers Name Items Manufactured l..oca!iQn ~ 

General Metal Products Aliminium profiles K.aduna K.aduna I 
Henkel Chemicals and glue Lagos Lagos 

I Horizon Syntcx Nig.lJd U pholslery materials Lagos Lagos 

Intensive Arts Stickers K.aduna K.aduna I 
lsoglass Glasses Ibadan Oyo 

Jimmy King Nig. lJd. Car radios K.aduna K.aduna I 
Leman Ind. (Kaduna) lJd Small machined parts, screws. 

I bolts nuts K.aduna K.aduna 

Makeri Smelting Co. Balancing weights Jos Plateau 

Michelin Tyres and tubes Port I 
Harcoun Ri 

vcrs 

I Muhase Fare cxt,traffic tr. Kaduna K.aduna 

Muktar Foam Lld. Slit foams K.ad•:rut K.lduna 

I Multipak Ltd. Stamping dies Lagos Lagos 

Nail&Gen.Stecl Manuf.lnd. Stamped/machined parts Aha Imo I 
Nepco Freon gas Lagos Lagos 

Nig.AJ.Extrusiou Lld. Aliminium profiies Lagos Lagos I 
Nig. Engineering Works A/C evaporator, crossmembers. 

stamped parts P.Harcourt Rivers I Nig.Gas Cylinders Mruiuf. Ejioku -
Co. Lld. Stamped parts Ibadan Oyo Slate 

Nocaco Harnesses Kaduna Kaduna I 
Nolman Productions Stickers Lagos Lagos 

I 
I 
I 
I 

ENGINEERING INDUSTRIES Page 1113 



I OPPORTIJNllY STIJD!ES 

I PA.~ Suppliers (follow . .2) 

I 
Sup,pliers Name Items Manufactured l.ocation ~ 

Norcoo Ltd. Isocd sheet. baft Kano Kano 

I Northern Nig. Fibre Carpets Jos Plateu 

Omo N"ig. Enterprises Chcmicab Kaduoa Kaduoa 

I Omo< FD"e Protect. Eng. rare extinguishers, traffic 
triaoglc:s Lagos Lagos 

I Otucchcre & Soos Fare cxt.traf.trianglcs Lagos Lagos 

Pace Eogioccring Filling of batteries Kaduna Kadama 

I Pcnters Chemicals Ikeja Lagos 

I 
Peugeot Auto N"ag.Ltd. Stamped parts Kaduna Kaduna 

Polyp last Upholstery & seat covers Kano Kano 

I Quality flooring PVC sheets Kano Kano 

Quality Radiators Radiators P.Harcourt Rivers 

I Queensway Aluminium Aluminium profdes Kaduna Kaduoa 

I 
Safety Products Wmdsaeeo washer reservoir Kaduoa Kaduna 

Scoa Assembly Homs Lagos Lagos 

I Scoalard Stamped parts Ik~ja Lagos 

Silencer & Exh. Pipes Exh. pipes, scat frames Kano Kano 

I Specialty Chcmicab Chemicab Kaduna Kaduna 

I 
Total Nig. Ltd. Petroleum products Lagos Lagos 

Tower Galvanized Hollow pipes Lago! Lagos 

I 
Triplex Safety Glau Glasses Ibadan Oyo 

Ugochukwu Chem.Ind. Sit foams Kaduna Kaduna 

I Unisteel Iron components Kaduna Kaduna 

WI African Batteries Bau cries Ibadan Oyo 

I 
I 
I 

ENGINEERING INDUSTRIES Page ls.I 

I 



OPPORTIJNllY STIJDIES 

The real situation is I~ encouraging than the above list. not because of the production means 
(machines & equipments), but for other difficulties namely: 

-Raw Material avaibbility 
-Tools & Moulds availability and capability or making simple ones 
-T cchnical Know how and technology sufficient to pass ccrtifica1ion tCSIS 
-Lack of infrasrructures as: roads. communica1ions, energy etc. 

To the above in1crnal difficulties, other may rise on 1hc in1ema1ional scale mainly: 

-Lower costs & better qaality reached by highly efficient and large scale producers. 
-supply is subject to certification and some criteria may be difficult to assess. last but not least is that 

many of components or assembly arc also covered by know how. 

The industrial activity, as far as tractors arc concerned. is limited to: 

- SKD assembly 
- painting and finishings 

The SKD is made or IWO large assemblies: 

- Complete diesel engine 
- Complete transmission group. 

No machining line is foreseen and the low utiliza1ion of the plant discourages investments 

The situation of assemblies and components spare parts should not be mixed v.itb OE supp!ies. 
Unless nalional standards or ccrtifica1ion bodies exist, nc au1h1,,rity. except field resting. judges the 
spare compliance. OE and original spare parts suppliers .lla7· also produce and trade good qualicy 
assemblies and components spare parts . Seldom lhe con1rary occurs, and non original spare parts 
manufac1urers are allowed lo produce low technical , or non vital component: radiators, exhaust 
p<'lS, etc. The diversification or models and brands characterizing circulating vehicles in Nageri:i 
reduces convenience of making versus buying. 
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II. 

ff.I 

H.1.1 

H.1.2 

H.1.3 

OPPORTIJNITT SllJDIES 

OPPORTI.JNllY STI.JDY 

The break-down into "Isl and 2nd level assembly'" shown in rhe previous chapters suggcsrs to 
investigate more in detail on some products. 
Taking into account the current economic situation in Nigeria and the coDSlraints, imposed by the 
Fmancing Agencies., fully in agreement wirh the request of N.l.D.B .• the following producrs "ill be 
analysed more in derail: 

- Small tracrors 

- Diesel engines 

- Agricultural Hand-tools 

- Cement industry spare parts 

- Textile industry spare parts 

- V chicles shock absorbers 

- Contacti; sets 

- Domestic pumps 

SMALL TRACTQRS(I) 

Nigerian economy, up to the 60's. was based on agriculture. Up to that period, the country was not 
only self sufficient in producrion or food commodities, but was able to exporr items such as palm-oil, 
coco;!, ground nut and couon. 

More than 70% or cul1iva1ed land is owned by peasant farmers, whc use hand tools in their farming 
operations. The size or the average holding is between 3 to 5 ha. 

In the 70's, Nigeria became an oil producing country; the process or industrialization Started and, in 
general, an appreciable imtJrovement of the social situation was registered. 

The demand for couc;umable goods and food products increased dramarically and 1he gap berween ir 
and the domesric supply was filled by imports. 

To correct this negative situation and to enhance agricultural outpuls, farmers were provided with 
incentives such as: 

- the es1ablishmen1 of tractor hiring units, 10 which individual farmers could apply for obtaining 
services, paying an acceptable fee; 

- the establishment of land clearing unit under which developed areas were allocated ro farmers anJ 
provision for subsidy 10 the same for the purchase of tractors and other mechanical equipment was 
made. 

• rhe provision of subsidies for buying fcr1ili1.crs, s:eds and insecticide. 

1 I) Sc:c: Volume: -1 for derails on an npponunrty study fnr the: manufacture of Small T1JC101$ 
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H.U 

H.1.4.1 

H.l.U 

H.1.4.J 

OPPORnJNllY SlUDiES 

The Federal Government established in 1976 facilities for manufacturing tractors and implements in 
order to boost the agricultural mechanization and. at the same time, create a basis for the 
engineering industry. 
A joint-venture project ""ith Stcyr Daimler Puch of Austria made possible the setting up of a plant in 
Bauchi for the manufacture of tractors and commercial vehicles. 
AnOlher venture was set up with Fiat TrauoriflVl"co of Italy: for the assembling of tractors anJ 
trucks Kano and National Truck Manufacturers Ltd., Kano was established. 

Stm Nicrria ltd .. Bauchi 

This plant started the activicy as imported Scmi-Knock-Dowu (SKD) and Completely Knock-Down 
(CKD) assembling unit with a program of IWng parts and components made available by indigenous 
industry. 

The planned annual capacicy was 5000 units of 70 HP agricuhural tractors, 8000 units of trucks and 
4000 units of electric generating sets. The production of tractors reached its peak in 1981 wich an 
output equivalent to only 29% of the nominal capacity. 
At present, the plant is assembling only few unit" and the forecast is to wind up chc ~mbly. The 
management is studying the diversification of the production, using the existing facilities. 

National Truck Manufactunrs ltd .. Kano 

This plant started operation with SKD and CKD components. The planned capacity was 3000 
tractors having a power ranging from 60 to 190 HP. The plant stopped its operation in 1988 and the 
company closed down in 1989. 

The rcasocs that brought about the failure of these rwo ventures arc not very clear. 
According to :he management of the plants, the major reasons are strictly related to fmancial 
problems, which the two companies were not able to solve such as too long delays in the payments 
for sales and extreme difficulties in getting the necessary hard currency to import components. 

The consultant believes that there are other reasons for the failure. 
If the problem is analyzed from the side of the farmers it is possible to enumerate other reasons that 
can be considered determinant for the stoppage of the plants operation. Among others, the following 
three seems to be the most important: 

a. Kl'.\"D OF TRACTORS 

The types of the machines produced are carbon copies of the machines used in the countries 
where the agricultural mechanization has reached an advanced stage without any adaptation to 
the Nigerian environment. 

b. PRICE OF TRACTORS 

The selling prices, despite the Governmenl's subsidies to the buyers, are too high for the majority 
of the farmers. 

c. ~E.,TALITY OF FAR.\IERS 

It is generally true that peasants all over the world c:mnol be easily convinced lo abandon their 
tradi1ional way of farming. Moreover, Nigeria has l3rge families which provide cheap labour for 
farming operations. Many farmers also use animal drawn implemen1s, 1hcrcfore any inves1mcn1 
in machines is 1101 favourably considered. 
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H.1.5 

H.l.6 

H.l.6.l 

H.l.6..2 

OPPORTIJNl1Y STIJDIES 

Ways to induce farmcu to usc mechanical cq~ipmcnt were tried. One of them w-.is to con\incc 
the farmers to form cooperatives, in order to pool the resources for buying agricultural machinc:s 
and share their usc. 

Government policy is to attain self sufficiency in agric-.iltural production. Farm mechanization IS one 
of the considered measures. Hence it is recommended the assembly of small tractors. 

mEl\fARKET 

l>fmand 

There is 110 information and data available for the assessment of the demand of tractors of small and 
medium power. 
The potential of the market is great. but it is hard to anticipate what will be the reaction of the 
farmers to the product. 
On the basis of similar experiences in other countries and taking into consideration pre,ious studies 
carried out in Nigeria. a demand in the range of 2,000 to 5,000 units per year can be assumed. 

At present, there are no facilities in Nigeria manufacturing small/medium tractors and data on 
impons arc not available. 

l _______ _ 
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H..? 

H..?.l 

H..?..? 

11..?.3 

OPPORTIJNllY STIJDIES 

DIESEL ENGINES tl) 

Diesel engines arc particularly \'Crs.ttilc machines~ they C3D power almost any type or ag:ricuhural or 
industrial equipment: tractors. motocultivators, \lloOltcr pumps. generating sets. concrete mi.ters. 
dumpers. air compressors, boats, etc. 
In order to facilitate the application or the engine to any machine. the manufacturers always try to 
develop a very large number or specific optional accessories. such as clutches, reduction gears. 
flanging bells, fly wheck. hydraulic pump fittings, flexible and centrifugal couplings, etc. 

I 
I 
I 
I 

Modem Diesel engines arc developed to operate to high performance standards. required by the 

1 modem agricultural and industrial machinery, such as: 

. high output 

. high reliability I 

. fuel economy 

. low vtbrations and noise 

. great durability, with a life of more than 10,000 hours 

1 . reduced maintenance 
. low operating expenses 

Their power, for the applications mentioned above, ranges from 5 tlJ 80 HP and abcvc and th\! 
number or the cylinders varies from l to 6. 

Generally, the major Diesel engines manufadurers who own plants. where a large number or 
engines arc produced, have a Research and Development Centre, where the main engine parts arc 
designed. 

As far as the manufacturing cycle is concerned, the manufacturers keep inside the whole machining 
cycle of the most delicate engine parts (crankcase, crankshaft, camshaft, connecting rod, cylinder 
head, cylinder. crankcase cover, rocker arms). 

Other parts, like steel sheet parts (filters, tanks etc.) flywheels, pulleys pins, oil pumps. governors, 
push rods, intake and exhaust manifolds covers-housings, levers etc. are manufactured by sub
suppliers on the basis or the drawings or the manufacturers. 

There arc other parts and subasscmblies, like injedion pumps, fuel injectors, pistons. piston rings, 
bearings, gaskets, flat and V bells, valves. valve guides and seats, electric starters, ahernators, 
radiators. electric parts, fuel feeding pumps, gas oil and oil filters, that arc supplied to the diesel 
engine manufacturers by companies that are active in the manufactiuc of one or more of the 
mentioned items. 

This policy makes it possible to reduce dramatically the investments, without affecting the quality or 
the product and allows a great flexibility in the production. 

There are several other Diesel engine manufacturers who are licensees of the major world 
companies. Main activity of these manufacturers is the assembly of parts and subassemblics, supplied 
hy the licensors; in many cases, the activity is extended to the machining of some parts that can be 
made available by the licensor in raw form, or bought from third parties. As said before, the 
investment in machining lines is justified only if the production is high. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

H..?.4 Exception made for few cases, licensees have started their activity by installing an assembling unil, 
designed for a minimum economic size. I 

I 
I 

( ) Sec Volume 4 for dc1a1ls on an C?portun11y s1udy (or 1he ASM:mbling o( Dies.el Engines 
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H.2.S 

H.2.S.1 

H.2.5.2 

OPPOllTI.JNllY STIJDIES 

This approach is considered the most appropriate for the current Nigerian situation. It is 
recommended to analyse the convenience of the assembling of 2 types of diesel engines, which arc 
needed to power the small tracto::s (para H.21 ). 

THE MARKET 

D:mand 

At present all Diesel engines arc imponcd already coupled to the machines powered by them. It is 
hard to establish the type and the quantity of engines impcncd. because statistical data arc not 
available. For the purpose of this study the demand is assumed to be equivalent to the number of 
Diesel Engines required by the project of small tractors. 

There is no local production or aMCmbly of Diesel engines in the range oi 20-30 1-'P. They arc 
imponcd -.uainly from Japan, U.K.. FRG, AUSTRIA, ITALY, already coupled to the machines 
(generators, pumps, dumpers, etc.). 
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H.3 

H.3.1 

H.3.2 

H.3.2.1 

H.3.2.l 

OPPORTIJNl1Y snJDIES 

AGRICULTIJRAL HANDTOOLS (l) 

In Nigeria. more than 70% or agricultural land is cultivated by peasants. 

These small holders take care of all farming o~rations rsing hand tools. 

The process of agricultural mechanization is proceeding at very slow speed and is mainly deVOlcd to 
medium/big/farms. wh.:re the investment on tractors and agricultural machines can be e~onomically 
justified. 

Many State governments introduced the system of tractor hiring, but the results arc far from being 
satisfactory. 

Forged hand Carra tools, such as spades, slt"·.els. forks, rakes. picks. m:-ttocks, matchc•s, axes. etc., 
will still be used for many years to come. 

MARKET 

Demand 

The estimated demand <2> for agricultural handtools in Nigeria is as follows: 

(000 pieces) (000 pieces) 
year matchets Olhcr handtools 

1989 7,61.0 4,572 
1990 7,932 4,752 
1991 8,256 4,945 
1992 8,592 5,150 
1993 8,940 5,365 
1994 9,312 5,580 

The estimates are based on the following assumptions: 

1 - The national dcmaud/consumption for 1988 (the base year) is made up of the average :mport 
data of 450,000 dozens for 1981-1987 plus the 5 year average output of Crocodile ~.1.ttchets 
(Nig.) Ltd. (the only known major producer) of 14,600 d zens and estimated output of 15,000 
dozens of the local blacksmiths (10% of Crocodile's outp .. t). 

2 - That is further projected annually by the average growth rate of 4.8% of agricultural sector. 

3 - The demand for other agricultural handtools is estimated to be 60% of 1ha1 of the matchers. 

The demand is satisfied both by local production and import~. 
The local producers arc the following: 

• lnd·o.Jslrial & Farm Equipment Co. Ltd., Ketu, Lagos 

(I) See Volume 4 ror derails on an opponunuy srudy for the Produc11on or Agncul1ural Hand-Tools 

(:?) :-0:.1.D.8. cs11ma1e 
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OPPOR1lJNl1Y STIJDIES 

- Modem Agro Industrial Techniques Ltd .. Lagos 

- Plastics and Engineering works Co. Ltd .. Kano 

- Roadmastcr Industries. Ltd .. Onitsha 

- Maxi Trade Compmy Ltd .. Port Harcourt 

- C'.rocodile Matchets (N'igcria) Ltd. Pon Harcourt 

- John Holt Agricultural Engineers Ltd .. Zaria 

The total installed capacity of these plants is estimated to be around 2.5 million units/ycar.(J>. 

The gap between the demand and the supply IS such that the installation of a plant for the production 
of several types of hand-tools SCCIIli c:conomically viable. 

(])''ID 0 ,,, ... cs11ma1c 
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HA.l 

HA.2 

H.4.2.1 

OPPOR11JNl'IT STUDIES 

CE!\IENT INDUSTRY :O:PARE PARTS (l) 

There arc seven cement companies in Nigcri3; their cement planb ba\'C a total annual nominal 
capacity exceeding 5,000,000 tonnes. 

They arc: 

- Ashaka Cement Company Ltd, Ashaka. Bauchi Stale. 

- Bendel Cement Company Ltd, Upkilla. Bandel State 

- Bcnuc Cement Company Ltd, Yandew; Bcnue State 

- Calabar Cement Company Ltd, Calabar, Cross River State 

- Nigerian Cement Company Ltd, Nkalagu, Aoambra Stale 

- The Cement of Northern Nigeria. Sokoto, Sokoto State 

- West African Portland Cement Company, Ogun and Lagos States 

Cement plants are large consumers of abrasion and wear resistant parts. that are in alloy cast iron. 

The availability of these parts is essential for keeping the plants running; moreover, some of them, 
like the wear resistant plates, are required to be of a very high quality, for safety of the equipment. 

An investigation made contacting some European cement producers, revealed that only few 
specialized foundries exist in Europe able to satisfy their deman<l. Actually, the owners or the 
managen:ent try to keep their plants running for more than one year, before stopping them for 
maintenance. The higher price they pay for high reliable spare parts is largely compensated by the 
increased producti\ity. 

The number of cement plants in Nigeria suggests the installation of a modern foundry. which could 
satisfy the cement sector and produce other kind of products of high quality, required by other 
industries. 

It is important to mention that the new foundry would not affect the activity of the foundry shops 
installed in Nigeria. OnJy few of them can be considered adequate to fabricaie quality products (see 
Adenowale Engineering Services Ltd, Railway Corporation, Nigeria Ports Authority, Delta Steel 
Foundry, Ajakouta Steel, Bamfords International). All the others are poorly equipped and in the 
majority of the cases, they arc not equipped at all other than with make-shift facili1ics. 

THE MARKET 

Ormand 

Like any industry, cement and mining indusiries require some basic spare parts 10 conlinue in 
production. Some of 1he imporlant ones include Grinding Media, Crusher Hammers and liner 
plates. 

1 I) Sec Volume 4 for derails nn an opponuni1y study for tllc insralla11on of a foundry producing 1\lloy Cast Iron Pan1 
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HA.2..! 

OPPOR11JNl1Y S11JDIES 

The annual requiremenis (lonnes) or 1he seven ccmenl companies in Nigeria arc shown in 1hc 
following cable: 

Grinding Crusher Liner To1al 
Media Hammers Places 

- West Afr. Porll:md Ccm. Co. 1,500 90 115 1,805 
- Benue Cement Company 500 30 64 594 
-Ashalca Cemenl Company 600 50 70 no 
- Nigerian Cement Company 600 44 105 749 
- Calabar Cemenl Company 250 20 43 313 
- Bendel Cemenl Company 200 17 36 253 
- Cemt'nt Company or Northern Nigeria 250 20 43 313 

3,900 271 576 4,747 

Although no reliable dala or the requirements or !he mining companies are available, it can be 
assumed 1ha1 up 10 1/4 or the rcquiremenls or the cemenl companies in Nigeria will also be needed 
in these mining companies. 
The projcc1ed demand for cemenl/mining spare paris will be based on the presenl requirements of 
!he seven cemenl companies and 1he demand of !he mining companies assumed 10 be abou1 1,187 
tonnes. 

This gives a ground 101al of abou1 5,934 lonne of cement/mining industrial spare pares required in 
lhe country per annum. The figure wiU be held cons1an1 as !here ar;: no known potential new 
entrants, into the sub-sectors. 

The demiilld for these spare parts is presently being mel by both domcslic production and 
importation. However, due to 1he low value of the Naira which has made imporlalion very expensive, 
the volume of imporls have dwindled considerably in recent years. Greater auenlion is now placed 
on !he few local foundries, such as Nigerian Foundries Lid, Delta Steel Foundry Ltd. Bamfords 
Internacional, who are known to have lhe capabilities for producing grinding balls. There is no 
domestic producers of wear-resislant spare-parts in the country. 
There exisls only a project for upgrading !he existing facili1ies of the Nigerian Foundries. in order lo 
enable chis complex 10 produce special alloy caslings, steel caslings and wear-resis1an1 spare pares for 
cemenl companies. 
The ins1aJla1ion of a modern foundry designed lo produce alloy cast iron parls is highly 
recommended. 
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OPPOR1UNl1Y STIJDIES 

H.S 

H.S.l 

TEXTILE INfl''~Y SPARE PARTS (l} 

There are more than 56 textile mills in Nigcriam concentrated in 4 zones: 

• 25 in Lagos area 
-1.S in Kano 
- 15 in Kaduna 
-3inAba 

It is known that this kind of industry consumes a large number of foundry sourced spare parts. whose 
main characteristics arc the small dimensions. Generally, the pieces have a weight ranging from 200 
grams to 1.5 Kgs, with the exception of some pieces, whose weight is around 10 Kg. As a 
consequence. the textile mills arc not able to get sp;u-e parts in small quantities. (owner and weight), 
because no foundry or workshops accept small orders. 

The only way to overcome this constraint is to place orders for at least of two years operation 
(increase of inventory), thus allowing the foundry to work on economical lots. 

In many countries it is normal practice. when a textile mill of a rclC\"3.Dl importance is installed, to 
provide it with is own small foundry and its maintenance workshop, c1uipped with sim?le machine 
tools. In this case the foundry and the workshop arc not direct profit generating centers, but still are 
of vital importance for assuring the continuous operation of the mill. 

More than 50 foundry shops are instailed in Nigeria. Only few of them can be considered adequate 
to fabricate quality products. These arc: The Foundries at Adcbowalc Engineering Services Ltd; 
Nigeria Railway Corporation; Nigeria Ports Authority; Nigeria Foundries Ltd; Ocha Steel Foundry; 
Ajakouta Steel; Bamfords lotcmatiooal Ltd. Nevertheless, none of these foundries have been 
designed to produce textile spare parts. 

The rest of the foundries arc poorly equipped and in the majority of the cases, they arc not equipped 
at all other than with make shift facilities. What is noticed is: 

• the non-existence of pattern making shops; 
- the non-existence of 54Dd treatment equipment; 
- the impossibility of the selection or saap; 
- the non-existence of the minimum testing equipment, such as carbon equivalent and temperature 

measuring instruments. 

To that it can be added: 

- inadequate advanced technological man-power and know-how in foundry technology; 
- inadequacy of educational and training .-acilitics; 
- preference of the management of the p1J.J1ts toward imported parts and components; 
- import duty regimes which favour imported finished foundry products over imported raw materials. 

The Mir.istry of Industry, various institutions and several representations of various sectors of the 
industries, including managers of some foundries, formed an ad hoc commiuec which analysed in 
depth the situation of the foundries in Nigeria. 

The commiuc explored all the main and secondary aspects such as the mix of the demand, the 
availability of raw materials and consumables, the characteristics of the existing four.dries, the skill of 
the manpower, the existing training centers, etc. A comprehensive report was prepared in Dec. 1986. 

(I) See Volume 4 for de1all1 on an opponunicy scudy ror rncile fndusrry Spare Pans 
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H.5.2 

H.5.2.1 

H.5.2.2 

OPPORllJNnY STIJDIES 

ll conlains the suggestions expressed by the commincc in order lo organize lhc foundry scdor in a 
way that the needs of the countty arc satisfied. Something has been done in lhc right dircdion: at the 
rcquesl of lhc Ministry of National Planning and of rhc Nigerian IndUSlrial Dcvclopmcnl Bank. the 
Ioduslrial Development Unil (IOU) of lhe Commonwcallh Fund for lcchnic:U cooperation. visircd a 
certain number of foundries, chosen among lhosc considered potentially adcquanlc to operate 
satisfadorily, after a proper rehabilitation. 

ll is hard to say when and how lhc rehabilitation ·.Nill take place and if, after that, some foundry will 
be in a position to satisfy lhe demand, wholly or partially, of lhe tcxtilc industty. 

For lhat reason. it seems justified to analyse the convenience of installing one (or more) foundry 
spccialilzcd in the produdion of iron and non iron metal cast~ for lhc textile industty. 

THE MARKET 

Demand 

Estimates provided by N.l.D.B. indicate lhat lhe demand of iron~ is exceeding 1000 tons/year 
and is ref erre<!, mainly to lhc following parts: 

. Levers 

.Spindlcrs 

. Rotors 

.Sacwwhccl 

. Insulating plate 

. Bearings 

. Centre Fork Bunter 

. Centre Fo•k Crankshaft 

. Centre Drum/Diaphragm 

. Bobbin Rest Body 

. Picks Stick Shop 

. Shafts 

.Gears 

.Supports 

. Olhcrs 

To the iron castings. aluminium and bronze castings shall be added, even though these arc required 
in smaller quantities. 

Almost all the demand is satisfied by imported parts. Local supply docs not exceed 5% or the 
demand and it consists in the production or parts that arc used to replace broken or consumed parts 
for the time necessary for the mills to have available imported original spare parts. 

On the basis or the estima1cd demand it would be natural to think of a foundry having a capacity of 
1000 tons/y (or more) of iron castings, plus the aluminium and bronze castings. A foundry of such a 
capacity is relatively small, but if lhc dimensions Md weight or the various parts arc considered, it 
appears evident that only a highly automatized foundry would be able to have the necessary ncxibility 
allowing a smooth production. 

According to the experience of the consultanl and the philosophy followed by lhe 1extile induslry, it 
is advisable 10 consider a foundry havin~ an annual capaciry of: 
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OPPOR1UNl1Y STIJDIES 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 150.000 kg of iron castings 

- 20.000 Kg or aluminium castings 

- 10.000 Kg of bronze castings 

The size or such a foundry is economically viable. The total demand can be satisfied by the 
installation or other foundries or same capacity. 
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H.6 

H.6.1 

H.6.2 

H.6.l.l 

H.6.2.2 

OPPORTIJNITV STIJDIES 

SHOCK ABSORBERS (l) 

Shock absorbers arc parts of the vehicles that play two main important roles: they assure stability to 
the vehicles and comfort to the passengers. 

They arc subject to deterioration. especially in those vehicles. like trucks. that arc used in severe 
conditions and run very often on rough roads. 

It is known thar manufacturers of vehicle design the shock absorbers suitable for the specific vehicle 
on which they have to be mounted. 

Almost all veh!cle manufacturers do not fabricate the shock absorbers in their plant, but they buy 
these comp<.nents from sub-suppliers, who have installations suitable to fabricate any kind of shock 
absorbers, for different car make. 

THE MARKET 

Demand 

The total estimated primary and replacement demand for shock absorbers in Nigeria is reported in 
the table berebclow: 

Estimated Quantity of Shock Absorbers 
(in Units) for: 

Year Saloon Cars &: Heavy Commercial Total 
Private Vehicles and 

Vehicles Trucks 

1990 1,363,746 1,102,578 2,466,32.J 

1991 1,616,975 1,316,854 2,933,829 

1992 1,920,850 1,573,984 3,494,835 

1993 2,285,500 1,882,541 4,168,041 

1994 2,723,080 2,252,809 4,975,890 

Source : N.l.D.B. 

Apart the O.E. imported by Peugeot, Volkswagen, Mercedes and others assemblers, the demand is 
mainl~ satisfied by shock absorbers imported from Far Eastern Countries (Korea, Taiwan, 
Singapore). Even if they arc marked as original equipment, the products coming from these 
countries are imitations and this is known lo everybody, but the selling prices are much lower than 
the O.E., so the users give preference to them. 

(I) See Volume for de1a1ls on an opponuni1y s1udy on Shock Absorber Producing Plan1 
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H.6.2.3 

H.6.2.4 

OPPOR111Nl1Y SllJDIES 

PnxJudion Plant 

A plant for the fabrication of all parts of !hock absorbers is a capital lritensive one. It consists mainly 
of a workshop machining hall with the following equipment: 

• Cutting machines 
- Coe Lathes and multi mandrill lathes 
- Grinding machines 
• Straightening press 
·Hydraulic press 
- Lapping machine 
- Multi mandrill Drilling 
·Planner 
- Washing machines 
- Automatic amd manual welding machines 

The other sections arc: 

• pre-assembly 
- assembly 
- painting 
- testing 
- packing and store 
- maintenance & utilities 

2 
6 
8 
2 
2 
1 
2 
1 
6 
7 

The estimated investment is around 20 millions US Dollars. This kind of investment is not suggested 
for the time being. 

Opportunity studv 

It is recommended to consider, as a first stage, a plant designed for the assembly of shock absorber 
for trucks. importing the various parts and components from a licensor. 

The investment of this stage should not exceed 2 millions US Dollars for a production of about 
50,000 shock absorber /year. An upward integration can be taken into consideration when the 
production has consolidated its share or the market. 
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OPPORTIJNnY STIJDIES 

H.7 CONTACTS SETS 

H.7.l The contact sec is che part or che ignition distributor mounted in a gasoline engine for rroviding chc 
necessary voltage to che spark-plugs. 

H.7..? 

H.7.1.l 

H.7..?.2 

H.7..?.3 

The set. being subjected co mow:ments and electric sparks, deteriorates and it should be replaced as 
sugggcstcd by che car manufacturer (ew:ry 10,000 km for a car). There arc sew:ral types or contact 
sets, bur, basically, chey consist of similar parts, even though they haw: different shapes: herebelow, 
there is an example or the main parts of a set. 

TIIEMARKET 

Demand 

Circulating cars, in 1986 v.-ere around 660,000 unirs. From 1986 up to now, the number should not be 
increased substaatially cc;.i~;dering dlat due to the adw:rsc rrend of economy, the demand of new 
cars fell dramatically. Th~ car assembling plaats reduced their production below the break-c'l•cn 
point (Peugeot did not c> ed 25% of irs nominal capacity, while Volkswagen reached only the 7%). 

The first consequence or this sihlation is the increase of the life span of a car. which. generally, is 
considered to be 5 years. The evaluation of the contact sets demand will be based on the following 
assumptions pnwided by N.l.D.B.: 

a) circulacing cars = 700,000 

b) set replaccmenl = 3 replaccmenls per car per year= 2,100.000 

Al present. there are no facilities in Nigeria manufacturing contact sets. The demand is satisfied by 
impons, mainly from far eastern countries. Their quality is usually low. 

Opoortunity study(!) 

It is proposed [0 evaluate che opportunity or installing a plane, designed [0 produce 500,000 COD[3C[ 

sets per year. 

( J Sec Volume 4 for derails on an opponunuy srudy on Conracrs Ser Producing Planr 

I~~~~~--~~~~-~ 
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OPPORTIJNm' STIJDIES 

.OOMESTIC PUMPS 

Domc~ic pumps arc hydraulic machines widely used in Nigeria for lhc distribulion of waler in 
dwellings. for pumping waler from wells and for raising lhc pressure prO\idcd by lhe main regular 
flow. 

The basic charadcristics of pumps which arc used for lhc purpose mcnlioncd above arc horizonlal 
ccnlrifugal self priming rypcs and lhcir main f carurcs arc: 

- body and suppon in cast iron 

- impeller, diffusor, vcnlwy and nozzle 

- shaft in chrome srainlcss srccl 

- mechanical seal 

- rotor supponcd by ball bearings 

- single phase clcctri{'.al motor (059 kW and 0.74 kW), IP4-i pro<cdion 

THE MARKET 

The pumps under considcralion arc suilablc lo be employed for r31Smg waler for domcslic. 
agricullural and induslrial uses. They arc commonly used lo pump waler from artesian wells. 

Demand and supply 

According lo lhe dala supplied by N.l.D.B .. lhe demand of lhis kind of pumps exceeds 300,000 unils 
per year. 

The demand is salisfied by impons. The sources of suppliers arc from llaly, Spain and Germany. 

Opoortunity study (I) 

ll is proposed lo evaluale lhe opportunity of inslalling a planl designed lo produce 50.000 unils per 
JCar. 

1 1 Sec Volume for derails on an c1pponun11y s111dy on Domcs11 Pumpc AS&Cmbling Plan1 
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AGRO-BASED INDUSTRIES 

Nigeria is primarily an agrarian economy. Agriculture was the main stay of the economy and the 

major earner of foreign exchange before the oil boom. Despite the large scale neglect of the sub

sector during the oil euphoria. it still accounts for oYCr 30 per cent or the GD.P. The potential for 

self sufficiency, export creation and employment expansion in the sub-sector is very considerable. 

There has been a reawakening to this potential in recent years following the economic recession. Thi! 

expansion of the sector has featured prominently in the SAP economic reform objectives. It is thl! 

new policy or the Federal Government to expand agriculture for setr-rcliancc in food production, 

supplying raw matC'rials to the agro-alli~d industrializcd sub-sector and generation or adequate 

surplus to boost non-oil exports. 

Incentives arc being giYCn to the sector and there arc strong indications already that the response is 

positive. Peasant output is improving, while plantation agriculture is expanding. 

The existing linkage between the agricultural and industrial sectors or the economy is extremely 

weak. Now that agriculture is improving, manufacturing has to respond by processing agricultural 

produce for the mutual benefit or the two sectors. 

Such linkage will reduce the import-dependence of the local manufacturing sector and will minimize 

the loss of agricultural produce during and after harvest, due to inadequate storage facilities. 

In the following chapters some agro·based industries will be explort:d for investment opportunities. 

The analysis will include, whenever possible, information on the international situation. mainly in 

those countries ha\ing en\ironmental conditions similar to those of Nigeria. 

AGRO-BASED INDUSTRY 
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BASIC A.SSC:,\f PT/O,\'S FOR THE FINANCIAL ANALYSIS 

The following basic assumptions have been considered for all the projects in the financial analysis 

carried out by means of the COMFAR. 

a) Economic life 

Fifteen years ha\'C been considered the operational life of the plants. e\-cn if for some of them a 

longer life can be easily anticipated; this life span is largely sufficient to appreciate the 

profitabilicy of a project; the increzsc of IRR due to longer life is definitely very small; 

b) Rate or discount: 1~ 

c) Deprttiation: straighdine type; 

rates: 

scraps: 

d) F onigo loan 

10 % for machinery and equipment 

5 % for civil works 

"'net. ..u ,o for site preparation and pre-production expenditures 

10 % for machinery and equipment 

50 % for civil works and site preparation 

amount: 85% of the value of the imported machinery and equipmenl (installation 

costs included) as per "consensus" terms; 

repayment: within 8 years with 2 years of grace; 

amortization: constant principal type; interest 8':0 

e) Local loan 

repayment: \\ithin rhrce years, starling from rhe firs! year of pr<'<lucrion: 

amorti7.ation: consrant principal 1ypc; interest 15% 

FINANCIAL ASSUMlrrlONS Page I 
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I) Working capital 

Minimum days of co\1crage of the costs considered by the COMFAR programme: 

_ accounts receivable 

. inventory raw materials 

. inventory utilities 

. inventory energy 

. inventory spare parts 

. work in progress 

. cash in hand 

. finished products 

. accounts pay"lble 

g) Taxes 

FC !..C 

30 30 

180 (,() 

1 1 

1 1 

180 180 

defined case by case 

15 15 

de fined case by case 

1 30 

The products are considered as sold ex-works; consequently the profit tax only ( -W%) has been 

included in the calculations. Tax holiday and other incentives foreseen to joint venture 

investments have not been included. 

h) Currency 

All the costs are expressed in Naira or US oollars; in the COMFAR in US dollars only; the 

exchange rate has been assumed as 7.9 N per 1 US dollar. 

FINANCIAL ASSUMPTIONS Page II 
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OPPORllJ?lillY SllJDIES 

i) Utilities 

The following prices have been assumed for evaluating the annual expenditures: 

gasoline 

electricity 

cooling water (recycled) 

cooling water (make-up) 

fud oil 

demioeralizcd water 

LP steam 

j) BEP 

The BEP evaluations have been developed according to the formula. 

Fe<ed Costs 
Revenue - Variable Costs 

The Direct personnel cost has been considered as fixed cost 

k) Salaries 

General Manager 

Technical manager 
or 
DeputyG. M. 
Financial manager 

Production manager 
Chief Engineer 

Chemist 
Engineer 

Senior account. 

Senior clerk 
Sale Dep. Head 
Purchase Dcpl. Head 
Workshop head 

FINANCIAL ASSUMPTIONS 
' '' 

N/Y 

50000 

40000 

45000 
40000 

25000 

25000 

11000 

0.076S/l 

0.1$/KWh 

0.0090 S/m3 

0.006S/m3 

O.oJ $/Kg 

35 S/m3 

8 S/t 

Page Ill 
' 
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Foreman or Supervisor 

Store Dept. head 
Mechanical store he3d 
Analyst 
Electrician 
Mechanic 

Security officer 
Secretaries 

Shift operators 
Store clerks 
Purchase dept. Ass. 
Account clerk 
Clerk 

Drivers 

Semiskilled workers 
Guard 

U nskill~d workers 
Unskilled labourers 

12000 

10000 

8000 
12000 

12000 

8000 

6000 

4000 

The above figures have been increased by 40% overheads to consider the actual expenditures for 
the company. 

e) Pre-production Expenses 

Expcndi1ures for establishment of company: 1 % of the investment 

Salaries: Gen. Man+ 
Tech. Man.+ 
Fin. Man. 

for the whole period of construction 

Adm. manager: 3 months 1st year of construction and 6 months for 
the 2nd year of construction 

Maint. Man. 8 months of last period of construction 

Training 

m) Erection 

Chemist 
Product Man. 
Foreman 
Chief eng. 
Engineers 
Others 

IO % of the cost of machinery and equipment in FC 

20 <;;- of the cost of machinery anJ equipment in LC 

FINANCIAL ASSUMPTIONS 

Estimated case by case 

Page IV 
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OPPORTUNllY STUDIES 

n) Chil works 

office buildings: S 700 /m2 (per floor) 

Industrial buildings: $400 /m2 

o) Freigh'9 taxes and duties 

1 - FC = 10% of the F.O.B. costs 

2 - LC = 20% of the F.OB. costs 

p) Other assumptions. diffe .. ent from those specified above, are indicated on the paragrpaphs of each 

study. 

q) At this stage no current investments have been considered. 

FINANCIAL ASSUMPTIONS PageV 
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OPPORTIJNTIY STIJDIES 

SUMMARY A'.'OD CONCLUSIONS 

This sludy analyses the opportunicy or inslalling a plane for lhc production or Mechylcscer (ME) from 

palm oil, lo be used as raw maccrial in chc production or dclergcnls. Availabilicy of sulphonaccJ 

products is fundamencal for che induslly or dcccrgcnls. The capacicy of lhe cxiscing sulphonating 

planes in Nigeria is \'Cry large. bul lhe prcscnl production of dccergcncs and similar produces is \"Cry 

low, due lo lack of raw malerials lo be sulpbonaccd. (l) 

The only product prcscnlly available is linear alkylbcnzcne (LAB), bul in limilcd quancicy (30,000 t/y 

against a potential demand exceeding 100.000 l/y); importalion of such product is I.Jot allowed. 

Melhylcscer obtained by processing palm-oil could fill lhe gap. 

~ -:igeria has an urgent neccssicy or increasing lhe production of palm oil, since lhe present loc.al 

supply of edible oil is inadequate. lnveSlmencs on new planlations and in che imprO\-cmenl of existing 

ones arc being undertaken and in few years lhe situalion should be satisfactory. The increased 

production of palm oil will yield a sufficienl quancicy of lhe raw malerial useful for methylesler 

production. 

On chis basis, a plant producing 10,000 l/y of metbylcsler is proposed and discussed in the follo\llring 

chapters. 

The financial analysis of such a project was carried oul. Delails arc given in chapter 9. The salienl 

data in the project arc as follows: 

. Fi~ed a~sels: L'S s 8,513.000 c.i.100.000 in Foreign currency) 

· Wnrkini: capi1al (al full production): USS 2.045,213 (-l59,n9 in Foreign Currency) 

· lnrcrnal Rare of Return: 22,-l9% 

· Brcilk·Even Point al 5th year of production: 35% 

·Pay-Back Period: less 1han 6.5 years 

· Emrlovces: 53 

On rhe hasis of 1hc analysis in 1his s1udy i1 is recommended 1hal a feasibility srudy he underrakcn. 

1
' 1 For adJ111onal background marenal see Volume Ip. 67. 
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OPPORTUNllY STUDIES 

lvrRODUCTIO'.'i 

Natural fats and oils arc connected with the production of soap. the oldes1 and most 1A.iddy uscJ 

surfactant before the age or ·synthetic detergents•. 

lmprm.-cmcnts in indUSlrial olc:ochcmiscry, together with dC\'C!opmcot in surfactant production 

technology, give natural fats and oils a compctitio,-c edge over petrochemical raw materials (sec para 

'.!..12.). 

The convcrsion of natural Cats and oils • or more properly of their main components. the 

triglycerides, inio products lo be used in the manufaccurc of soaps. shampoos and detergent 

formulations. can be reached through two different ways (sec below ·Natural oils and fats 

conversion. Fats splitting process/Interchange process - Aow chMt: 

- Fars splinine process. followed by the obtained Carry acids disrillation, caralytic hydrogenation to 

obtain fatty alcohol ~iiich, wirh a direa sulphonarion can be transformed in constituents of powder 

and liquid dcrergcnt produce formulations. 

If fauy alcohols arc cthoxidarcd. according to the number of moles of ethylene oxide employed. th~ 

obtained produas can be used directly or afler a further sulphation as consriruents of detergcnl 

produa formularions. 

- Estcr-interchan" process. rhat is to say, transcslerificarion of triglycerides with methanol to obtain 

mcthylcstcr(~IE) purified by distillation and low pressure hydrogenation lo obtain a final product 

suitable for sulphonation. 

The sulphonation product (MES) is alfa-sulpho mcthylester lo be used as constituent of detergent 

product formulations. In the proposed planl the conversion of palm oil into products to he usd in 

detergent product formulations will be carried out according to ester-interchange process. The 

advantages of this process can be summarized as follows: 

. Transes1crification of fats and oils doesn't require operation under heavy conditions as for fat· 

spliuing. 

METHYLESTER FROM PALM OIL Page 2 
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OPPORTIJNnY STIJDIES 

. Esler-interchange step a\'Oids high yield of undesirable by-produas. 

. Distillation of ME imprO\'CS the quality or the produa (independently or its fmal use) and makes 

the subsequent hydrogenation easier. 

. Reduction or the unsaturated dcgrcc is more COD\'Cnicnt OD the ME rather than OD raw materials. 

. Glycerine separation is an indirea step for an additional refining effect. because or the retention 

of dark-coloured components in the glycerine layer. 

. Glycerine concentration of about 70% is higher than the 18-20% obtained by fat splitting. and 

this is an important faaor in the economics or the process. 

. Handling. storage and distillation or methylester require mild-steel made equipment. 

. Investment cost for the ester-interchange process is lower than in the fats splitting process. 

Commercial washing-powder products. essentially consisting or different types of MES-based 

formulations. arc now entering the market and arc expected lo share an important percentage or it. 

The MES surfactant not only~ c:xccUcnt detergent properties and is 100% biologically degradable, 

but also has excellent calcium and magnesium sequestering power, which permits the complete or 

partial replacement of phosphates in detergent formulations. 

In conclusion 1he combining or the production or ME (derived from natural fats and oils) wiih a 

sulphonaiion systerr. indeed pcrmi1s maximum llexibili1y for producing a wide range of surfactanls. 

The scope of the present work will be limited to the study of a ME production plant as 1he 

sulphonation of the fmished product may be carried out in one of lhe exis1ing sulphonalion Nigerian 

installations. 

The ME produced from raw materials listed below will be ready to be used 3!. raw material for a 

sulphonation process. 

METHYi.ESTER FROM PALM OIL PagrJ 
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In p3rticular it will ha\"C the following characteristics: 

. Physical state = clear liquid 

. U DS3ponifiable matter = less than 1 % 

. Iodine number = 05 max (to avoid bad colour due to the attack of S03 gas on the double bands). 

. Specific gravity (at 20 C) = about 0.85. 

METHYLESTER FROM PALM OIL Page 4 
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F L 0 W C H A R T 
NATURAL OILS AND FATS CONVERSION 

FATS SPLITTING PROCESS ESTER-INTERCHANGE PROCESS 

STERM 

NRTURRL OILS RNO FRTS 
CPRLM OIL> 

l 
~ TRYGLICERIOES ~ 

l 
METHRNOL ... HITS 

SPLITTING 
I TRRN~C.STERI
L_F'ICRTION •------

l 
CRUDE GLYCERINE 

SOLUTION C18-20~l 

I • 
ii FRTTY ~eras ,, 

j 

l 
~RW 

MEiHYLE:STER 

catalyst NaOH or 
CH30Na Csaaium 
metnyLate> 

l 

C~UOE Gi.."fCE~INE 
SOLUTION C 7 OU 

• 
!(OI5TILUHION :j !I 

• 
llmsnu_RT!:JN ii 

50~P 
PROOUCT!ON 

l ~L=-============i 

H _____ ... 

I • 

I • 
CRTALYTIC . 

[ HYOROGENRTION 

I • 
Fi:fTTY 

RLCuHOLS 

I • 

II 

LOW ?RESSURE 
HYOROGENRT ION I 

I • 
METHYLESTER ii 

l 
llSULPHONR TI ON ,, 

I . 
RLPHs:ISULPHQ I 
METHYLESTER 

., ____ _ 

503 • 
CConstit. of 
cetergent praauct 
formuCat1onsJ 

503 ---· DIRECT 
SULPHATION 

ETHYLENE oxruECE.D.>CCH2-C~2l I' ETHOXYORTION ! ·-~-------------
,jcwATER !NSOLUB>I Uram .2 to 4 maLesJ 

I • 
{const1:uents or 
po~aer ana L1ou1a 
aetergent proauc' 
•ormuLat1onsl ~ SWLPHRT!ON ;1 

(,:onst1t. or aL1. 

503 
•·-----

LlQUlO aeter. praa. • 
E7H0X!Os:ITION 

I (WRTER INSOLUBLE) I 
E.O. 

•---------~ Cirom a to 30 moLesJ 

form. l 

nonionic surfac:an:s ~aluable const~:uent ?f powder, :iquid and solid ~e~er~~n: 
produc: ~~r~ulations, 
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Fl 011 CHART 
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! •--~~ ===~=t=c=rR=A=t=to=A===='j I 
I ' I . , " 

ll!::==WA=WA=SH=Tht=N6====114--~~====·=AS=i=l=N6====::''----J 
H AAW 
~ GLYCERINE 

~·--~EsfEA-1AfERtRAN6E 11 

!I 

l 
>;AU 

METHYLESTER 

I • 
. •--1 Jtsf~l~.HION 

~========:=! I • 
:.tsf!LL.EiJ 
~THYLESTER 

I • I • • 
_jy ~AEssuA~j 

H~OROGENATIO'..:::::::::J 

~ 

·1 4A~ .. •OJIOGENAlEO 
P1ETHYLESTER 

I 

i I • • • 

• 
:..· .. u~ • u I 
AL~~~~~w; : • -- ·i 

~========::!! ============::=:J 

METHYLESTER FROM PALM OIL 

Ip .. 05,. Ml.)R [ t :1 : .:.r.:o 
·-=======::! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

., 

2.1 

2.1.1 

2.1..2 

OPPORTIJNm SllJDIES 

MARKET AND PLANT CAPACllY 

USES 

As shown in the flow chart, ME is mainly used as such in the soap industry or sulphonatcd in the 

detergents production. Details of such uses are given in the following paragraphs. 

Soap Procludion 

In C3SC the ME is to be utilized for soap production. distillation and hydrogenation steps are not 

necessary. 

The production of soap by reacting ME with alkali is nowadays an available technology particularly 

suitable for the production of high quality toilet soap. The soap from ME is obtained throu5fl the 

reaction of ME with caustic soda and water. 

ME saponification has been optimized in order to allow the production of soap at high dry-maua 

concentration thus rrducing the requirement of utilities and equipment in the soap-dl!ing step. 

Specific raw materials consumption for the saponification process is the following (for 1 ton of soap 

noodles produced): 

ME 820kg 

CAUSTIC SODA (100%) 120 KG 

PROCESS WATER 4 m3 

Production or aloha-sulph1.'Tlethylrslrr CMESl Cmrthylrstrr sulphonation> 

ME sulphonation can be achieved in the same plant(s) designed for the sulphonation of linear 

allcylb-:nzene. However, certain adjustments for the plant operations arc required. These 

adjus1mcn1s arc mainly concerned with tcmpcralUrcs, aging times and olher parameters, thJl must 

be precisely controlled during ncutrali.-..ation phase. 
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OPPORTUNllY STUDIES I 

------------
Neutralization of sulphuric acid is done in order to keep the pH of the end product at ma.'< 8.5 w 

minimize alkaline hydrolysis. The general characteristics enable the use of MES in formulations anJ I 
to replace linear alkylbcnzene sulphonate (l.ABS) up to 50% or substitute the same completely in 

phosphate-free formulations. I 
The use of MES as surfactant will rise significantly in the near future especially in the formulation of I 
detergents to be used in automatic laundry machines. MES is specially ad..-ised for low foam 

detergents and the quality and properties of the products obtained by processing raw macerials like 
I 

palm oil can be considered equiV::tlent or evr:n beuer than chose of ocher decergencs. Specific raw I 
materials consumptior for the production of MES and LABS are the following (referred co 1 Ton of 

100% of active mauerJ: I 
~ 

RAW MATERIALS COCO-ME PALM-ME TALLOW-ME LAB 

! MW=D> l\.IW = 284 MW= 285 ~IW = :!45 I 
Organic raw material 674 T:.1 7"1.9 718 I 
Sulphur 122 103 103 101 
NaOH (100%) 166 1-i.i 1-i.i 135 

I 
I 

2.1.3 Production or nonionic surfactant from ME 

I 
A further inceresting possibility in chis field is che production of the nonionic Allcylolamide 

surfactants, 1'f condensing fatty acid ME wich Alkylolamines. mainly mono and diechanolamine. I 
These so-called "superamides· produced from fauy acid ME represent valuable constituents of 

powder, liquid and solid dccergent product formulations. I 
2.1.4 Production or glvcerine (as a bv-productl I 

Upon completion of the ester-interchange, the glycerine is separated and a concentrated solution I 
(about 70%) is obtained. This glycerine, whose purity is better than crude glycerine from soap spent· 

lye, can be further concentrated to produce high-quality crude glycerine and then distilled to obtain I 
pharmaceutical grade or dynamite-grade glycerine. 

I 
I 
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2..2.l 

2..2.l.l 

DEMAND 

Pm~nt situation in Nil!tria 

~trrunt Producers 

OPPORTIJNllY STIJDIES 

At present, there arc three detergent producers in Nigeria. whose plants ha•;e a total installcJ 

capacity of sulpbonating I()l),000 tons/year of Linear Alkylbcnzcne (Acti..,-c Matter). 

- PL INDUSTRY LTD. IKORODU 

This Company owns one plant, commissioned in 1983, whose sulphonating nominal annual 

capacity, based on three shifts/day is 53,000 tons of linear Alkylbcnzcne. 

The plant, designed and supplied by a U.S. firm, is one of the three largest plants in Africa and 

among the biggest plants in the world. It has a spray tower of 200.000 tons/year. 

- LEVER BROTHERS NIGERIA LTD,APAPA 

This Company bas three sulphonating units and 2 spray towers, all of them supplied by Ballestra 

(Italy). 

Two units arc located in the Apapa plant; one has 2 tons/h capacity; the second 1 ton/b. The 

total sulphonating annual capacity based on ~hree shifts is 24,000 tons of U\B. These two units 

have 1 spray tower. 

The third unit is installed in Aba plant; its annual sulpbonating capacity, based on three shifts is 

16,000 tons of LJ\8. This unit has 1 spray tower. The only operating plant among the three is the 

one of Aba, due to shortage of LAB. 

- NASCG HOUSEHOLD PRODUCTS LTD, JOS 

This Company owns a plant that was commissioned in the late 70's. (ts nominal annual 

sulphonating capacity, based on three shifts/day, is 16,000 tons of Linear Alkylbcnzene. 

The unit has a spray tower, whose nominal capacity is 65,000 tons/y of powder detergents. The 

plant was reporled 10 be opcra1ing far below 1he nominal capacity, due to the lack of LAB. 
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OPPORTUNl1Y STIJDIES 

Cono;idering that for 1 tonne of detergent 200 kg of active matter are required and assuming that the 

efficiency of the plants around 80%, the potenti:il supply of the three sulphonating installing plants is 

436,000 tons of detergents per year. 

.?.2.1.2 Soum or Linear ~~nz:rne 

Line:ir Alkylbcnzene is produced in the Kaduna Petrochemical Complex since June 1988. The 

nominal ann'.lal output is 30,000 tons, i.e. less than one/third of the sulphonation installed capacity. 

Import of l.AB has been banned by the Federal Government. 

:?.2.2 Detemnts Demand 

The N.l.D.B. estimated demand, based on a survey carried out in 1?87 and on assumptions, shows 

the following figures: 

YEAR 

1989 
1990 
H91 
1992 
1993 
1994 

DEMAND ('000 tonne) 

361 
371 
383 
394 
406 
418 

The assumptions on Demand estimates are as follows: 

a) 80% of the urban and 40% of the rural population will consume 550 grams of detergents per 

month which is equivalent to 6.6 kilograms per head per annum. 

b) This is further projected annually by the combined effect of population increase and officially 

estimated GDP growth rate of 3%. 

:?.2.3 Demand and Suonly or ME 

The quantity of ME necessary to make 1he existing sulphona1ing plants working ac full capacity i~ 

exceeding 70,000 tonnes per year. ME, like Linear Alkylbenzene, cannot be: imported, so the only 

way of the supply is to produce it, locally. 
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2.4 

OPPORllJNITI" STUDIES 

Pl.Ai'IIT CAPACITI" 

On the basis of above considerations it is suggested t-> consider the installation of a plant for the: 

production of methylestcr having a capacity of 10,G\JO tons/year (37 tons/day on 3 shifts - :!70 

days/y) which is the minimum technically and economir3lly justified size. 

SALE PRICES AND TOTAL REVENUES 

a) In the world market metbylester is traded at USS 1500 ton ex-works, while Linear Alkylbenzc:ic 

price ranizcs from USS 900 to USS 1000 ton ex-works. The difference of price between ME and 

lAB is justified by the fact that ME is highly demanded for phosphate-free formulations, for low 

foam detergents production and for the production of shampoos and liquid soaps. 

To be on the conservative side, a price of 1200 S/t has been assumed. 

At full capacity, the revenues could be: 

1,200 x 10,000 t = USS 12,000,000 

b) The process makes available, as by-product, 165 Kg of raw glycerine (70% W /W) that is about 

110 kg of purified glycerine (98-99% W /W) for every ton of ME produced. 

As the price of raw 70% glycerine can be assumed at 400 S/T the revenue from the by-product is: 

0.165x10.000 x 400 = 660.000 S. 

c) The total annual revenue is USS 12.66(}.QQ() 
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OPPORTIJNllY STIJDIES 

3. MATI:RIALS AND INPUTS 

3.1 CHEMISTRY 

Manufacture of ME from natural oils and fats in general. and from palm oil in parfr:ular, is obtained 

by a so called •transcsterification· or •csterintercbangc• reaction. The triglycerides (main constituent 

of fats and oils) are reacted with methanol to transform them into ME and glycerine, according to 

the following rca~ion: 

(NaOCH3 
or 
NaOH) 

--------1~- 3CH30COR + 

Usually the oil (or fat) is purified before the ester-interchange reaction and the raw ME obtained 

according to the above chemical reaction. generally undergoes to distillation and hydrogenation. 

3.2 MATERIAL AND UTILmES: REQUIREMENT AND COSTS 

The raw materials required for the production of ME are: 

- Palm oil 

- Methanol 

- Phosphoric acid (tech. grade; 75-80% conccntr.) 

- Sulphuric acid (tech. grade; 98% conccntr.) 

- Bleaching earths 

- Diatomaceous earths 

- Hydrogen (10 bars pressure) 

- Prc-estcrification catalyst (H2SO 4 98%) 

- Ester-interchange catalyst (Na OH) 

- Hydrogenation catalyst 

Palm oil, sulphuric acid, hydrogen and NaOH arc available in Nigeria; all other products must be 

imported. 
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OPPORll..'NnY STUDIES 

Table 3.2 shows the quantity or raw materials :ind utilities. :is well :is the relevant unit and total costs. 

required for the production or 10,000 tons/year or ME. 

TABLE 3.l - IUquiremrnt and costs for an annual proclUdioa 

description unit or required q.ty ror unit costs S 
measure ltoa l ,Jar LC 

Palm oil t 1.2 12,000 (JOO 

Methanol t .135 1.,350 
Phosphoric acid t .003 30 
Sulphuric acid t .020 200 300 
Bleaching earths l .030 300 
Dia~omaceous earth t .D20 200 
Hydrogen Nm.3 1.1 11,000 3,6 
Pre-cstcrification 
Catalyst (H~SO_.) t .01 100 300 
Ester-interc"hange 
Catalyst (NaOH) t .0075 75 370 
Hydrogenation catalyst t .0006 6 

1 Sub-total: raw materials 

Saturated steam(13 bars)(:?) t 1 10,000 --
Electric energy(!) KWh 100 1,000,000 0.1 
Cooling water (make up) m3 10 100,000 0.006 
Fud Kg 40 400,000 0.03 
Compressed air (7 bars) m3 17 170,000 --
2 Sub-total : utilities 

Grand total (I + .?) 

(1) Includes energy consumption for water pumping, lighting, compressed air 
(:?) Cost included in the fuel 

For the financial evaluation, the costs arc grouped as follows: 

(in US S 1,000) 

Raw materials LC USS 7,357.35 

Raw materials FC USS 692.90 

Energy (fuel) LC USS 11.00 

Uriliries LC USS 100.60 

.......................... 

USS 8,162.85 
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FC 

300 
730 

5(i() 

370 

..i 

annul costs (000 $) 

LC FC TOTAL 

7;100 7,100 
405 405 
21.9 21.9 

(i() (i() 

168. 168. 
7-t 7-J. 

39,6 39.6 

30 30 

27.75 17.15 
2.i. 2.i . 

17357.35 69.?.9 8050..?5 

100 100 
0.6 0.6 
12 12 

11.?.6 11.?.6 

8,162.85 
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OPPORTIJNl1Y STUDIES I 

------------
3.J RAW l\IAn:RIAlS PURCHASING PROGRAMME AND STORAGE VOLUME 

3.3.1 Palm oil 

As it is of local supply, a 2 months storage (2000 Tons) seems to be sufficient. 

3.3.2 Methanol 

It is lo be imported anci, as it is not a big quantiry, the storage for 6 months (approx. 700 tons) seems 

advisable. 

3.3.3 Chemicals 

Taking into consideration the relatNc small quantity for every component it seems advisable to ba\"C 

a storage for 6 months consumption. Sulphuric acid and hydrogen storage for two months operation 

will be considered. 

3.J • .a Total raw materials storage 

The following amounts of raw materials will be considered as a minim\JD storage 

Product days/y Q.ty Costs 

Palm oil: 60 2000 l l,:!00,000 s 
Methanol: 180 675 t 202.500 s 
Sulphuric acid: 60 35 t 10,500 s 
Phosphoric acid: 180 15 t 10,950$ 
Sodium hydroxide 180 375 t 13,875 s 
Bleaching earth 180 150 t s.i,ooo s 
Diatomaccous earth 180 lOOj 37,000 s 
Hydrogen 60 1850m 6,660 s 

-.................................. 

Total 1,565,"'85 

... LQCATION 

The plant could be located in the surroundings of Lagos taking into consideration the supply of 

imported raw materials and the proximity of installations for the sulphonalion of the product. 
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I OPPORTIJNllY STIJDIES 

s .. PROJECT ENGINEERING 

I 5.1 PROCESS DESCRintON 

I The technology is a1r-ailable in Italy as well as in several Olher countries.. 

I 
The scleded plant can process palm oil as well as Olbcr \lils and fats h.ning the following main 

charaderistics: 

I 
Raw material Iodine Acid Soap 

I 
number number number 

Palm oil 48-54 6 193-205 
Coconut oil 6-U 4 245-265 

I COlton seed oil 102-112 6 189-197 
Rice bran oil 91-115 10 183-194 
Tallow 35-50 10 190-200 

I 
A wider range of oils and fats can be processed. The relevant plant performances in terms of plant 

I efficiency and product characteristics can be given only after laboratory and pilOl plant tests ha\·e 

been carried out on the specific raw materials. 

I 
The process can be divided into the following steps (sec the attached ·Mcthylester Production· flow 

I chart): 

I • Gil degumming (batch process) 

I 
- Oil bleaching and filtering (batch process) 

I 
- Pre-esterification and ester-interchange (batch process) 

·ME distillation (continuous process) 

I 
- ME low pressure hydrogenation (batch process) 

I 
I 
I 
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oPPORTUNm· STIJDIES I ------------

5.1.1 Oil dqumminc 

Oil degumming is a batch,.ise operation and is designed to remO\'C the gums from the raw m;uerials. 

The oil is heated and mi:ccd with diluted sulphuric acid and. after a reacrion time or about half an 

hour. the mi:ccr is stopped and acid water is decanted and separated. Two/three washing operations 

with water eliminate all traces of sulphuric acid giving a free acid oil. 

5.1.2 Oil blexhing and filtering 

5.1.3 

5.1.3.1 

Oil bleaching and filtering arc batchwisc operations. The oil, heated to the reaction temperature, is 

mi:ccd with the required quantity of bleaching earth. 

After a proper time, the oil/canh minurc is faltered and the bleached clear oil is separated. 

i>n=fStrrifiC3tion and ester-interchange 

Pn-estrrification 

Prc·cstcrification of the fats is needed only if free fauy acids (F.F A.) content exceed 2~; this in 

order to reduce catalyst consumption and soap formation. The acid value is reduced preferably 

below 0.5 mg KOH/g. In prc-cstcrification F.F A. arc rcacrcd with methanol to obtain ME according 

to the following chemical reaction: 

Prc-esterification is also a batchwisc operation. Oil is mixed and heated with methanol (in excess) 

and the catalyst (usually H2SO.J When the csterification reaction is completed. the excess of 

methanol is stripped and sent to a rectification column. The remaining oil, after cooling. undergoes 

washing with waler to extract the catalyst. 
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S.1.3..? 

s.u 

S.l.S 

OPPORTUNm· STIJDIES 

Esttt-inlcrcbange or tnasestaifaation 

The triglycerides (main constituents of oils and fats) are reacted with methanol and transformed into 

~IE and glycerine according lo the already seen following reaction: 

CH.,OCOR 
i -

CHOCOR + JCH_OH 
I , 
I 

CH20COR 

(Na.OH) 

·---> 

CH.,OH 
I -

3CHJOCOR + SHOH 

i 
CH

2
0H 

The reaction is carried out batchwisc. In a stirred and healed reactor the oil, methanol and the 

catalyst arc charged. When the reaction is completed, the excess methanol is stripped off anJ 

recycled lo the process. 

The separation of ME and raw glycerine (by dccanlation) is the fmal ster. 

'1E distillation 

ME distillation is required only when ME has lo undergo sulphonation or condensation '4ith 

allconolamines. For making soaps neither distillation nor hydrogenation arc needed. The distillation 

is performed continuously under a vacuum of I Torr al a temperature uf about 190 C obtained by 

means of a diathermic oil. 

~IE low prrssurr hvdrogenalion 

~IE hydrogenation is performed to lower the iodine number down to 0.5. The process is carried out 

under vacuum. After ha\ing removed the moisture, by heating under vacuum the raw ~IE, the 

catalyst is added. 

The hydrogen feeding al a s1a1ed lemperature and pressure allows trouble free opera1ion anJ 

repea1abili1y of plan! performances. The obrained produc1, before undergoing rhe fihration. is 

!reared wirh bleaching earlh and phosphoric acid 10 help !he removal and prccipi1a1ion of 1h.; 

caral~'lil. 
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OPPORTUNnY STIJDIES I ------------

5.2.1 

5"., --

5.2.3 

5.!A 

STORING FACILmES 

Finish~ product 

In case of an autonomous factory, the purified ME (hydrogenated ME), will be: collected in tank. 

having a capacity of 1300 M3 (30 days of production). ME will be dispatched by tank trucks to the 

units for the sulphonation. If the ME manufacture installation would be implemented as an 

expansion of a factory where the sulphonation takes place, the product will be scot by pipes to the 

sulphonation storage section. 

For soap making. raw ME. without undergoing distillation and hydrogenation, will be stored and 

scot to users in the same way. 

Raw materials and liquid chemigls 

Raw n:aterials will be stored in tanks as follows: 

unit volume m3 material 

. Palm oil 2 1000 S.S.304 

. Methanol 1 1000 C.S. 

. Phosphoric acid (80%) 1 20 S.S.304 

. Sulphuric acid (98%) 1 30 C.S . 

. Sodium hydroxide 1 35 c.s. 

Othrr chemicals 

Solid chemicals in bags (bleaching earth, ~iatomaceous earth etc.). will be scored in a building ha\ing 

a 600 sq.m. surface. 

Rv-Product 

Raw glycerine will be stored in a lank of 150 m3 capaci1y (30 days of produciion) made of s1ainlcss 

slcel AISI 304 or equivalent m:\lerial. 
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S.3 

SA 

OPPORTIJNJn' STIJDIES 

PACKAGING 

The product is sold in bulk. Therefore, n<' ;:Jackagjng requirement has !:>cen taken into consideration. 

because ME can be transported ;_n tank-trucks. 

LA Y-Olff At'lD Cl\1L WORKS 

The area .-:quired for the inst:tllation of the process cquipmenc and all necessary utilities and 

facilities is about 5,000 sq.m. The process equipment is installed inside a two storey-building. each of 

about 360 sq.m. This building bas a supporting structure of reinforced concrcce (steel structure can 

also be used). 

External, internal and partition walls arc of brickwork. Paving of ground floor and first floor are of 

reinforced concrccc wich bard aggregate as finishing surface. The roof consisting of heal, insulateJ 

corrugated asbcstos-cemcnl sheclS is supported by light steel slructure. 

Part of the plant, i.e. preestcrification. ME production, distillation and hydrogenation, is designed 

according to the explosion proof codes and therefore il has been located in a room separated from 

the resl of the plane. 

The store-house, 600 sq.m., is one-storey building, whose characteristics arc similar to those of the 

industrial ~uilding. A two storey building, for a total of 400 sq.m, will accommodate the orfices, the 

laboratory and the maintenance workshop. This building will be in reinforced concrete structure. 

with partition and external walls in brickwork. 
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OPPORTIJNllY STIJDIES 

5.5 INVESTMENT COSTS, DEPRECIATION AND MAIN"IENANCE 

The investment costs for machinery and equipment were obtained from Messrs. Garbato of Milan. 

Italy. 

LC FC I TOTAL 
MS MS MS 

- Machinery & Equipment 
(FOB European port) 3.50 3.50 

-Transport, taxes & duties 0.70 035 1.05 
- Erection 0.80 0.40 1.20 
- Insulating & painting 0.05 0.05 0.10 
- Civil works 1.29 1.19 
- Land and site preparation 0.13 0.13 
- Spare parts 0.10 0.10 

Total 2.97 4.40 737 

Contingencies 033 0.30 i 0.63 

Grand total 3.30 4.70 8.00 

The life of the plant can be considered as fifteen years. Annual maintenance costs have been 

assumed in the ra&ge of 3% of the machinery and equipment costs, that is 120,000 S/y. 

In the fmancial evaluation. the invcs.ment costs (contingencies included) arc so subdivided: 

- Preproduction expenditures FC 0.0972 million dollars 

- Preproduction expenditures LC 0.1559 million dollars 

- Machinery FC 4.70 million dollars 

- Machinery LC 1.65 million dollars 

- Land and site preparation LC 0.13 rnillion dollars 

• Civil works LC 1.52 million dollars 

TOTAL 8.2531 m illic11 t:ollars 

6. PLANT ORGANIZATION 

The plant is considered an autonomous unit, complete with utilities and facilities, operating under 

!he direction of an independent organization. 
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7. 

7.1 

7.1. 

OPPORTIJNllY STIJDIES 

'.\l..\NPOWER 

No particular skill is required for any of the positi'lns listed below, exception made for the technical 

manager, the production manager and the chemist, for whom a training in similar plant is 

recommended. 

It is recommended that the on-the-job training is carried out by one expert, made a'lrailable by the 

technology supplier for a period of 1 year, after start-up. The relevant expenses arc estimated USS 

1:!0,000. 

MANAGEMENT 

• General Manager 
- Technical Manager 

ADMINISTRATIVE DEP. 

· Financial Manager 
· Accountant 
· Purchll!ing Dept head 
• S!orebead 
· Sales Dept. 
· Clerics 
·Guards 
- Drivers 

1 
1 

2 

1 
1 
1 
1 
1 
3 
6 
2 

16 

N/year 

50,000 
.W,000 

90,000 
overheads 40% 36,000 

126,000 
(USS 16,000) 

.W,000 
25,000 
12,000 
12,000 
12,000 
36,000 
36,000 
16,000 

1&9,000 
overheads 40% 75,660 

164,600 
(USS 33,500) 
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7.J PRODUCTION DEPT. 

I 
- Production Manager 1 40,000 I - Shift foremen 6 72.000 
- Shift operators 6 ~.000 
- Semiskilled workers 6 .is,ooo 

I - Chemist 1 25,000 
-Analyst J. 12,000 
- Clerks 1 12.000 

22 257,000 I 
overheads -40% 102,800 

359,800 I (USS 45,500) 

I 
7.4 MAINTENANCE DEP. 

I 
- Engineer 1 40,000 

I - Mechanics 4 40,000 
- Electricians 4 40,000 
- Instruments Spec. 4 40,000 

13 160,000 I 
overheads 40% 64,000 

224,000 I (USS 28,350) 

,S_ummarv I 
Administration 18 49,500 S/y I 
Production 22 45,500 S/y 

Maintenance 13 28,350 S/y I -·--------
53 1:!3,350 S/y 

I 
8. IMP!.t;~fEfilATIQN SCHED![L~ 

The time needed to design, build and start-up the plant is in the range of 24 months. I 
I 
I 
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9. 

9.1 

9.1.1 

9.1.2 

OPPORTIJNITI' STIJDIES 

FINANCIAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR, ·those scheduics are enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the fo1cword. the following was 

considered: 

INPtITS 

Investment costs 

The total investment costs amount to 8.513,100 US Dollars. The portion in foreign currency accounts 

for 4,955,900 US Dollars. 

Details of these figures arc shown in chapter 5 and in the COMFAR schedules. 

Source or finance 

The financing WdS assumed as follows: 

- Equity 

· Foreign Loan 
(interest 8%) 

·Local Loan 
(interest 15%) 

· Banlr overdraft: 

1st disbursement 2nd disbursement Total 

USS 1,230,000 USS 3,410,000 USS 4,tH0,000 

USS800,000 USS 2,560,000 USS 3,360,000 

USS 150,000 USS370,000 USS520,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by th.! 
COMFAR. It can be used to cover p.art of the working capital before 
the plant starts the production. 

t-----------
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OPPORTIJNllY STIJDIES 

9.1.3 Working canital 

The working capital is proportional lo the production programme, which, according to the 

assumptions, is as follows: 

1st year40% 

2ndyeat60% 

3rdyear80% 

4th and subsequent years 100% 

When the plant is in full production, the required working capital amounts to 2,0..J5,213 US Dollars, 

the foreign portion be;ng USS 459,729. 

It is worth mentioning that raw materials shall be available just before the commissioning and start· 

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 8-i8,621 of which USS 203,892 in foreign currency. 

9.1.4 Total production costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at .W% of its nominal capacicy, the production costs 

amount to USS 4,752,890. 

In the fourth year, at full production, the costs amount to US S 9,-W6,800, then they start a slight 

decrease year after year, to reach a constant amount of USS 8,4:!5,200 from the 11th to 15th year. 

METHYLESTER FROM PALM OIL Page 24 
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9.1.5 

9.2 

9.2.l 

9" .. 

9.2.3 

OPPORTIJNITI' STIJDIES 

Sale~ revenue 

When the plant is in full production. the revenue is US S 12.660,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 40% : revenue = USS 5,320,600 

2nd year 60% : revenue = USS 7,721,907 

3rd year 80% : revenue = USS 10,254,220 

EVALUATION RESULTS 

Internal Rate of Return 

The internal Rate of Return is: 22.49%. 

Break-Even Point 

The Break-Even Point at 5th year is: 35% of production. 

It has been calculated according to the formula 

fixed costs 

revenue - variable costs 

The fixed costs include: labour (direct (I) + administrative), depreciation and financial costs. 

Pav-back Period 

The pay-back period is less than 6.5 years, including the construction period. 

I ) Direct lab'lur is considered as a fixed cost. due 10 the neceS6ity 10 have well lrained people for the operation of the plant re;;ardles.s o( 1hc: 

rapacuy u11liza11on. 
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8V-------···---····-·------------······--·-·----·············-------···---··· CCtlFAll 2.t · IAlDO & CO. S.ll.L .• MILAJI. l~AlT --· 

METHYlESTER FROM PALM Oil 
OCTOBER 1990 

OPPORTUNITY SlUIT - FINAL ISSUE 

2 ~-ear(s) of c-truction, 15 years of production 

currency conversion rates: 

foreign currency 1 unit z 

local currency 1 unit = 
1.0000 unit~ acc0111ting currency 

1.0000 uni ts 01CC0111ting currency 
accOU1ting currency: 1000 us s 

Total initial investment cilring construc~icn pll;isc 

fixed assets: 

current assets: 

total assets: 

8513.00 

0.00 

8513.00 

Source of fl61ds ckJring construction pnas..-

equity & grants: 4640.00 
foreign loans 3360.oa 
local loans 5ZO.OO 
total funds 8520.00 

Cashflow from operations 

Tear: 

operating costs: 3566.:."1 
depreciation 539.60 
interest 3:.t..eo 
--··-···----··-- . . . . . .. . -----
production costs :.752.~? 

thereof foreign 25.:.o :; 

total sales 506:..Jo 

gross income 3: !. 1: 
net income 186.67 

cash balance ·•15.69 
net cashflow 524.44 

Net Pr!!Sent V.Jlue at: rn.~o-; 

Internal Rate of Return: 22.49 :; 

ileturn on equi tyl: 26.!!ll : 

Return on equi ty2: 26. 17 '.:'. 

e:.25 .2'.l 

e:J.60 
n:..:.o 

----·-------
?373.20 

1~.90 

'2~0.00 

:::'.6. ~o 
~~72. ~a 

z;os.~ 

2?2'.l.~8 

58.682 X foreign 

0.000 ::; foreign 

58.682 X foreign 

0.000 : ~oreign 

39.~37 : ~oreig:n 

: 

::i 

a:.2s.21J 

76.CO 

J.~a 

................. 
aso1.za 

3.62 t 

'2060.00 

:.:sa.ao 
z:.9s.2a 

25 71.23 

2571.25 

. ·--- .................................... -... -- ................................................................................................................................. ··- --· ....... . 

Total ini ti1l investment 

Total invest<Nn• during production 

Total production costs 

Working Capital rcc;u1remcncs 

~r~:·~~~~~ 1~l~ncc 

''·:~ !n• .. ,~ ... r.,=::·"':"nt 



!'I····· - • • • • • • • • • • • • • - - - - - - • • - - - - - • - - - - - - - - - - • - - • - • • • • - - - • • • • • • • • · · · · · · · • · - • - ::. .. FAA 2. '. 

rot;al lniti;al lnvesrment in 1000 us s 

Tear _ ••• _ • 

Fixed i~r.cnt costs 

land. sit• preparation, deftl~t 
Buildings and civil ,_.Its • _ •• 

Au:ail iary and servic• facil i tiH 

lncor;iaratcd fiacd assets • _ 

Plant llK!lincry and ~is-mt 

Total fixed investment costs -

Pre-promxtion capital upenditures. 

lfet working capital 

Total initial i~tmRnt costs 

Of it foreisn, in X •• 

1990 

130.ooo a. ooo 
1000.000 s2q_()l)o 

0 .000 ;)_coo 
0.000 •l. ;110 

900.ooo s~~.J.:Jliil 

2030.000 5970.JCO 

143.950 36~.oso 

0.000 ~l. GllC 

2173.950 

3!.271 

•E7it!L::s~=~ r<OI ?~:.!! :lll -- - CCiCSEil 
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av-------------------------------------------------·-----------·············· ::><HR z.~ - UlCIO' co. S.i.l., Mil.All, [~.I.LT ---

Total Current Investment in 1000 us s 

Tear • • • • • • • • • 

Fixed investment costs 

land, site prcperation, develoi-rtt 
luildi ngs and c i vii worts _ _ • • 

Auxiliary and service facilities 

Incorporated filled assets •••• 
Plant, mcl\inery and equipment 

Total fiaed Investment costs •• 

Preprocl.ction capitals e.xpenditures. 

llorting capital • • • •••• 

Total current investment costs 

Of It foreign, X •• _ ••• 

199Z 

0.000 

0.000 

0.000 

0.(iOQ 

0.000 
.......................................... 

o.oco 

0.000 
!~.621 

---·--·--··--·-
843.621 

24.02!> 

1?93 

O.~QO 

c.:mo 
C'.:lCC 

o.:ico 
lLJUO 

-----··-····---
:i.Jcn 

O.JCO 
3SS.Ol! 

·---·----------
3!!5.·J3l 

:994 199S 

0.000 0.000 
0.000 0.000 
o.oco 0.000 
0.000 0.000 
J.000 0.000 

-.. -.. --....... ---- - ... .................................... 
0.000 0.000 

0.000 0.000 
~06.521 405.041 

.. --..... -- -- -............ ........................................... 

406.SZl 405.041 

U.618 2Z.7CO 

"HHTLES~o~ Fila! ?J.~~ CIL --- CGCSEi! 1"90 
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Total Production Costs in tooo us s 

Tear • - ••••• 

% of noa. c~ity (single product>. 
law 11aterial t _ • _ 

Ot:Jier r.,. -terials 

Utilities 

E1Yrgy •• _ •••• 

L.tiour. direct _ •• 

Repair, uintenM!Ce 

Spares ••••• 

Factory overhuds 

Factory costs •• 

Adllinistrative overil~9ds •••••• 

lndir. costs, sales illld distribution 

Oirect costs, sales w>d distribution 

Depreciation •• 

Financial costs 

Total production easts 

1992 

0.000 

3220. 100 
0.000 

40.240 

4.800 
45.500 

32.000 

16.000 
tZ0.000 

34711.640 
87.850 

0.000 

0.000 
839.600 

3~6.1!00 

47'52.890 

O.Ct){I 

o.aoo 
6C.3Ml 

7.~on 

45 .SrJl'I 

43 .~O•l 

5015.2:0 
37.950 

O.CCU 
o.cco 

l!H.600 
,,, .200 

6<'29.!!CO 

1994 

0.000 

6440.200 

0.000 
ao.~ao 

9.400 
45.500 

O.:..OCC 
:!2.0CC 

a.coo 

6071.580 

96.55J 

0.000 
0.000 

326.600 

2:?7.6CO 

I 

I 
!J.11.:0 • co. s.a.~ •• "IL.AH, 1u~1 ••• I 

0.000 
!050.ZSO 

a.coo 
tC0.6CO 
:2.000 
45.500 

eo.::co 
40.:ICO 

0.000 

8325.351 
96.S50 
o.cco 
o.cco 

313.6CO 

16.!.000 

94::?6.SCO 

a.coo 
S050.Z50 

0.000 

t00.6CO 
t2.0CO 
45.500 

ea.coo 
40.COO 
0.000 

aJ28.35t 

96.850 

0.000 
0.000 

813.600 

134.400 

9373.:?CO 

I 
I 

=============== ============::: =============== =============== =============== 
Costs per unit C single prock.ct > 
Of it foreign, : 

Of it variable,: 

Total labour •• 

0.00!. 
25.481 

C.000 

123.350 

O.JCO 

J.Jri:1 

0.000 
•o.336 

:."co 
~23.350 

---····-----·-----·-··-··--·---------·----·-··-···························· c::"'F"a .2. ~ 

Total Production Costs in 1000 us s 

Year. 

: of r.Olll. capacity Csi119le prOduet). 

Raw uterial 1 •• 

Other raw ""'teri•ls 

Utilities 

Energy ••••••• 

L•bour. direct • . • 

Repair, maintenance 

Spares ••••• 

factory overneads 

factory costs •• 

Aa.inistrative overheads •••••• 

lndir. costs, sales and distribution 

Direct costs, sates anct distribution 

Depree i at ion •• 

f Inane i al costs 

Total production ~osts 

Ct i: fo~~1in, : 

~t 1: ·1~f!JCl~,~ 

o.oco 
1!050.250 

n.ooo 
100.6CO 

12.000 

45.500 
80.000 
40.000 
0.000 

15328.35t 
96.850 

0.000 
0.000 

711.000 

100.llCO 

?237.0CO 

O.JOO 

:2J.JSJ 

J .:er; 
!!GS~.2~0 

·:-a.e:n 

~s. ~·>l 

.!O.:c;1 

.:.~ .:~n 

1. :.J.; 

.!l!Z.!l.J,: 

~6.J'.in 

J. ~r.fJ 

1. ;r.11 

~ ... :r . 
.,, . :·:•1 

·;:13. · .. 

J.CCO 
e:sO.Z5C 

o.:ro 
"CO.~CO 

·2.:ico 

ea.;c-: 
,.,. ,,,..,., .. ~ ......... 
o.:co 

.!lJ2!l.351 
•6 . .!!50 

J.000 
O.JCO 

:·· .:~o 
n.~cc 

. : . · .. ~.:. 

a.oco 
-~.2~ .. 

:23.350 

O.JOO 

:t..!98 
0.GCO 

123 .350 

3.i.L::o i c:::. s.L~ .. HILJ.11, n.i.1.Y ••••• I 
2CCO 

O.JCO 

!050.250 
J.aca 

1:0.600 
12.0CO 
•5.~CO 

ao.::co 
.;.J.CCO 

J.CCO 

aJ2s.:m 
96.850 

o.~co 

~-~00 

71 t.OCO 
o.coo 

l!J6.2CO 

•J. :~o 

: . :ca 

Z~Ct 

o.~co 

!CS0.250 
o.~co 

:C0.6CO 

12.JCO 

.o5.5CO 
!O.CCO 
40 .. COO 
0.000 

!328.351 
96.950 

0.000 

o.~co 

76.JCO 

0.000 

cl501.2CO 

J.~co 

~. ~2: 

J. ::o 
·~!.!~J 
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•••••·•·••·••••••·•···•••··•••·••••••••••••••··•··••••••••••• ••·•··· ····•• · ~::!tF.11 2.1 - !ALDO 1 C:l. S.R.L., !Ill.All, ITllT ••••• 

Tot•l Production Costs in tOOQ us s 

Te•r ••••••••••• 

% of ,__ C8PKi ty (single pndJct). 

1.., •teial 1 ••• 

Other raw .. terials 

Util itiu •• 

Energy ••••••• 

Labour, direct ••• 

Repair, •intenance 

Spares •••••• 

Factory ~nets 

Factoty costs •• 

Adainistrative ~eads •••••• 

lndir. costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation •• 

Financial costs ••• 

Total production cos;:s 

Costs per •:nit c single procixt J 

Cf it forei'°'· % • 

Cf it variable.~ • 

Total labour • • • 

2002· 6 

0.000 

8050.250 
a.CCC 

100.600 

12.000 

45.500 

ao.ooo 
40.000 

a.coo 

al2S.351 

96.550 
0.000 
0.000 
0.000 

0.000 

8425.200 
==z::::z::zz::: 

0.000 
S.699 
0.000 

123.350 

~E7HT~ESTER FRCll PA~~ O!L ••• CCTCBEi !~0 
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!V- ___ • _____ .................... __ ...... __ ..... - - ..... - - ... - - - ................................... - - - - - - - - - - - - · - · - - - . - - :::-.-F aa 2. i - aAlCO' co. s.~-~-. MllAll, ITAL? 

1000 us s 

Yur _ • 1992 1994 1W6·ZCC6 I c-qe - . . . . 9dc co to 

Cl#'rcnt essets & 
AcCCIU\tS receivable 30 12.0 297.207 !.:!J .~55 56.:..036 702. ~QC 702.100 I 
Inventory and .. terials . 69 5.2 629.182 Q:.1. ;·:-: •<~.'l.3~ i5n.954 15n.954 
Ener9Y . . . . . 1 360.0 0.013 0.'"!~"j 0.026 0.033 0.033 
si-re:o . . - . tao 2.0 a.aoo l~ .'ll'O 16.000 20.000 20.000 
llort in ;irogress 360.0 9.663 i'l_r:~i '.:!.5.:!<'. 23. ~3.:. 23. 134 I 
Finished procllcts 15 24.0 143.604 2:~ .!-~;J 2:!;!.018 3St .aso 351.050 

Cull in hand - . . 15 24.0 12.556 !~. ')5it 9.931 10.931 10.931 
Total current assets 1105.225 Th!h. i(,~ 2'48.906 2680.Z03 2680.203 
Cl#' rent liabilities w>d I 
AcCCIU\tS payable . 27 13.1 256.604 38~. s ~ i SC!.734 634.990 634.m 

.................................... .. . -.... -... ---.. -- - -..... -........... -...... -.. --------------· _________ .., ___ ,.._ 

Net working capital . . . . . 843.6Z1 i2.!j.:J)2 :6~0. !73 2C45 .213 2C45.213 I 
Increase in working capital 848.621 .:!;J~_L13; .:.::6.52 1 4u5.04t a.coo 

Net working capital, local 6.:.4.729 c;'S,1.i!:'l ~:72 .. 3~0 :sas • .:.e4 1585.484 
!iet working capital, foreign 203.!!92 20 .~~;~! :!67. ?'93 .;s~.n9 i.59.n9 I 
Note: nic 2 •iniaun c:!ays of cover.age; e:o.o: coefficient of :•.• =~n",.. ... 

~E7HT~:S7Ei F~CM PAL~ Otl ··- CCTCBEi :;~o 
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!V················---···········-···-·······-········-······················· :::••U z.: · !.l.l~O 1 CO. S.ll.~ .• !Ill.All. !alT ··-

I Source of Fil'l9nee, constn.iction in 1000 us s 

Teer -......................... 1990 1991 

I Equity. ordinery .. tZlO.COO 3410.000 
Equity, preference. o.oco 0.000 
So.bsidiH, grent& 0.000 O.:JOO 

I loen A, foreign eoo.ooo Z560.000 
loen I, foreign •• 0.000 o.oco 
i.-*\ c. foreisn - 0.000 0.000 

I laen A, locel •••• 0.000 0.000 
loen I, loc•l •••• 150.0CO 370.000 
Loen C, loc•l •••• 0.000 0.000 

-----·····----- ................................ 

I Tor•l la.n ...... -..... 950.000 Z9l0.000 

Current lillbilities 0.000 0.000 

I 
Bent overcnft 0.000 0.000 

--·--·-----·--- ................................. 
Tot•l fin's ............. Z!80.0CO 63:.o.ooo 

.. ... --------............... -- -........ -....... --- ...... ·- -- ---------·- .................... .. 
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sv-----------------------------------------------·--···-······· 

Source of Fi~e. production in 1000 us s 

Tnr ···--·---··-·· 

Eq.iity, ordinary •. 

Eq.iity, preference. 

s.bsidits, grants • 

lo.n A, foreign • 

lo.n •• foreign •• 

loen C, foreign • 

lo.t A, local •••• 

Lo.n I, local •••• 

lo.n c. local •••• 

Total loen •••••••• 

Current l ilbi lities 

8.ank owrdnf t 

l99Z 

0.000 
0.000 
0.000 

-4ZO.OCO 
0.000 

0.000 

0.000 
·173.333 

0.000 
........................................... 

·593.D3 

Z56.604 
408.689 

............................................. 

1993 

0.000 
0.000 
0.000 

-4ZO.OCO 
0.000 
0.000 
0.000 

-173.333 

0.000 
........................................... 

·593.333 

l25.9C~ 

·404.6118 
............................................ 

, .. 
u .·J,,tJ 
0..001; 

J.(JGQ 

-··2C.!J1iO 

:J.:;t;~ 

<l.QIJ(J 

~.oca 

·'7.L3~3 

O.Jr:o 

--- ----- - -----. 
--.,;~ .;.1:> 

• 2!..2::3 

C.cll'O 

-·-------------

::-.:-tJ' .\ii: 

o.cco 
0.000 
J.000 

-~20.000 

o.oco 
3.0CO 
J.;co 
.J.000 
a.coo 

---------------
-··20.CCO 

:26.256 
J.JOO 

------- ......... -- ---

o.:oo 
o.~co 

o.aco 

-.:.20.000 
0.000 
u.OCO 
~.:co 

O.GOO 
O.QCO 

... ....................................... 

.,.zo.Joo 

0.000 
o.:::co 

---.. -.......................... -

-
I 

--1 
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av-----------------------------------------------------······················ CO.FAii Z.• • 9ALOO' c:i. S.t.~ •• NIL.&11, lfALT ••• 

Cashflow T.tiles, construction in 1000 US s 

Tear • • • 1990 

Total cash inf low 

Financial resources 

Sales, net of tu • 

Total casll autf low • • 

Total assets • • 

Operating costs • 

C!ISt of finance • 
Repayment 

Corporate tu 

Dividends paid 

Surplus < deficit > 
Cuiulated cash balance 

Inflow, local • • • 
Outflow, local • 

surplus ( deficit ) 

Inflow, foreign • 

Outflow, foreign • 

Surplus C deficit > 

Net cashflow ••• 

Cuaulated net eashflow 

2180.000 

2180.000 

0.000 

2173.950 

2130.700 
0.000 

43.250 
0.000 
0.000 
0.11()0 

6.050 
6.050 

1380.000 
1341.950 

38.050 
800.000 
832.000 
·32.000 

·2130.700 
·2130. 700 

199t 

6340.000 

6340.000 
0.000 

6339.050 

6122.400 
0.000 

216.650 
0.000 
0.000 
0.000 

0.950 
7.000 

3780.000 
2175 .450 
1604.550 
2560.000 
4 t63.600 

·1603.600 

·6122.400 
-8253. tot 

----·--- ----- ------·---·-- .. ---- --- -- -.......... ---- .... ---... --.. --.. ---..... - -...... --- - .. --- -- .. -....... --... --. -- .. --· ---------·----·-- ............ .. 
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I 
av-----------------------------------------------------------------··-···-·· C::Hr.\R 2.1 - OALOO & co. S.R.L., MILAN, ITALT ---1 
Cullflow tables, procax:tlon In 1000 us s 

Year ••• 1992 1993 1996 1"97 

Total c~sll inf low 5320.604 mt.907 lZ/!!6.260 12600.000 12660.000 

Financial resources 256.604 125.906 l;!6.22~ 126.256 0.000 0.000 

Sales, net of tu • 5064.000 7596.000 lnl~~J.OtltJ 1:?~60.000 12660.000 12660.000 

Total c~ outflow • • 5736.293 7040.986 ''°'·~-25'.i 10845.780 10294.320 10315.200 

Total assets • 
Operating costs 
C.ost of f iNnCe 
Repayment 
Corporate tu 
Dividends p;iid 

Surplus C deficit > 
CU1Ulated cash balance 

Inflow, local 
Outflow, local 
Surplus C deficit ) 
Inflow, foreign •• 
Outflow, forei;n •• 
Surplus C deficit ) 

Net casnf low •••• 
Cl.llL!lated net cashflow 

111)5.226 

3566.490 

346.800 
593.333 

124.444 

0.000 

-415.688 

-408.689 

5319.457 

4429.293 

890.163 

1.148 

1306.999 

·1305.852 

524.445 

-m8.656 

510.937 

5103.060 

287.200 

593.333 

546.456 

0.000 

680.920 

2n.n2 

m1.833 

5874.027 

1847 .806 

0.074 

1166.960 

·1166.886 

1561.454 

·6167.202 

fl7.',~.429 

~2/ .6(10 

·,·Jl .333 

<LOOn 

1209.961.l 

1<.32. ;;9 

o .1.a;

EIJtl.273 

-1~r. .!!fio 

~·; 3J. QC:.~ 

- ": ~r •. Jno 

531.297 

8425.199 

168.000 

420.000 

1301.2!10 

0.000 

1940.:.eo 

3:.22.~o 

:27!!5.650 

Q432.521 

3353.328 

0.407 

'.413.253 

-1•12.e46 

2528.~ao 

- :eo1.a19 

0.000 

8425.199 

134.400 

420.000 

n1:..no 

0.000 

2365.681 

5788.360 

12660.000 

9007.019 

3652.981 

0.000 

12!7.3CO 

-1287.300 

2920.081 

1312.261 

0.000 

8425.199 

100.SOO 

420.000 

1369.200 

0.000 

2344.501 

8133.161 

12660.0CO 

9061.1.99 

3598.501 

o.aco 

1253.700 

-1253.700 

2e65.601 

41n.;io2 

I 
I 
I 
I 
I 

~ETHTL:src~ FROM ?AL~ OIL --· c::rcaE;l 1990 I 
--------------------------------------------·······-···--········--·------- c:~FAR 2.1 • 9ALCO & co. s.a.L., MILAN, tT~Lf -----

Cashflow tables, production in lOCO us s 

Year ••• 

Total cash inf low 

Financial resources 
Sales, nat of tax 

Total cash outflow 

Total assets • 
Operating costs 
Cost of finance 
Repayment 
Corpor.ce tax 
Dividends paid 

Surplus C deilcit > 

Clll!Ulated cash balance 

Inflow, local 
Outflow, loc3l 
Surplus (deficit J 

Inflow, lore1~n .. 
Cucf low, loret~n .• 
Surplul ( deficit ) 

Net casnf low •..•• 
C<111Ulatcd net cashllow 

1998 

12660.CCO 

O.GCO 

12660.0CO 

10295 .040 

o.oco 
8425 .199 

67.200 

420.000 

1382.640 

a.coo 

2364.961 

10498.120 

12660.000 

?07~ .?38 

3585. ~62 

o.cco 
mo.100 

·i220.IOO 

mz.161 

7030.C23 

1999 

12660.COO 

o.coo 
12660.COO 

1C274.880 

o.oco 
8425. 199 

33.600 

420.000 

1396.060 

a.coo 

2385. 121 

12683.240 

12660.00() 

3571.~21 

o.~co 

11eo. 5Cu 

- 1166. 500 

2~38.721 

9868. 744 

1.::..:.u .cotJ 

·l. oco 

:.OOtl 
, .nr.o 

~. '.:ll•l 

.:·;:~ •. :?fl I 

! L: /f',1~' 52'1 

-· .. ., . ., . .• 

· ~: . ?r:n 

2001 

'.2~00.oco 

o.oco 

12660.000 

1CC!!6. 720 

~.000 

3.:.25. 1r19 

0.000 

0.000 

l !.'Jl. 520 

J.OCO 

2571 .261 

rn27?.aco 

·~~bO.COO 

;::.· .. :02 
). )CO 

. !2. 100 

• "32.?IJO 

2CC2 

12660.000 

a.coo 
12660.000 

10119.120 

0.000 

8425. 199 

0.000 

0.000 

1693.920 

0.000 

2540.ea1 

20820.690 

12660.000 

9JC6.2~9 

3273. 731 

~.;co 

'32. 100 

·732.900 

0:540.381 

17806. 190 

ZCC3 

12660.0CO 

0.000 

12660.000 

10119.120 

0.000 

8425. 199 

0.000 

o.oco 
1693.920 

0.000 

2540.!51 

23361 .570 

12660.0CO 

~.:co 

;-:2. ;co 
·T.!2.?00 

2540.351 

20347.070 



• 
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I 
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I 

-----------------------------------------------------·----·---- ······-····· :~,.r.,;i 2.: . S.&lOC' co. s.a.L., ~IL"". ITAlT -----

CUl\flow t&l:lla, p:-odJct1an in 1000 us s 

Tatal cash inf law 

FiNnei8l l'HGUl'C:H 

S•les, net of tllJl 

Tot•l •ssets • • 

Oper•ting c:asts 

Cast af fiNnee • 

Repa)lllent 

Col'pOr•t• tu 

Dividends peid 

Surplus < deffc:lt > 
CLJ1L1lated c:ash balance 

Inflow, loc:•l 

Outflow, loc•l 

Surplus C deficit ) 

Inflow, foreign •• 

Outflow, foreign • 

Surplus C deficit 

Net c.shflow • 

C......,l•ted net c . .shflow 

2004 

12660.000 

0.000 
12660.000 

0.000 
8425.199 

0.000 
0.000 

1693.920 
0.000 

2540.881 
25902.450 

12660.00(1 
9386.219 
3273.781 

O.uuu 

732.900 
·732.900 

2540.881 
22!!87.950 

2005 

12660.000 

0.000 
12660.COO 

0.000 
11425 .199 

0.000 

0.000 
1693.920 

0.000 

2540.11111 
211443.330 

12660.000 
93M.219 

3273.TSt 
0.000 

732.900 
·732.900 

2540.881 
25426.830 

.J.:JCU 

:z~ll.OCG 

O.OC:l1 

11.;z,_ 1r;-; 

'1.0GC1 
t1.Q(l1J 

2~.i.J.3U: 

311-;~: •. 2::1 

L!t.611.0CO 

?!~fl.Zi·J 

i'"~2. 9C.; 

I 

.l 



.............................................................................................................................................. · •• · ••• • • · • · C~;r-tFA!l 2. T 

Casllflaw DiscCK.nting: 

a) Equity paid versus Net income flow: 

Net present value •••••••••••••• 
Internal Rate of Return CIRRE1) 

b) Net llorth versus Net cash return: 
Net present value •••••••••••••• 
Internal Rate of Return CIRRE2) •. 

c) Internal Rate of Return on total investment: 

7685.26 ;it 

26.88 %. 

8502.67 ot 
26. 17 %. 

Net pr .sent value • • •• •••• •• • • • • 8500.34 ;it 

Internal Rate of Return ( IRR ) • • 22.49 %. 

Net ~orth s Equity paid plus reserves 

Tll.OlJ ~ 

• 
I 

a~LOO & CO. S.R.l., MllAll, ITALT ····· 1 

I 
I 
I 

.............. ······ ......................................................................................................... ···· 1 
~ETHYlESTER FRCM PALH Oil ••· OCTOSER 1990 
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av----··-------·--··--·---·--··-·-··-····-····-··········-···········-······· CCMFAR 2.1 • llAlOO' co. S.R.l.. MllAJI. :au ... 

I Net Income Stetement in 1000 us s 

Tear •••• 1992 1994 1995 1996 

I Totel Hles, incl. seles tu . . . . 5064.000 ;r':c1~.tJlJ(I lOlZ!l.000 12660.000 12660.000 Less: verillble costs, incl. sales tu. 0.0011 ·1.COO 0.000 0.000 0.000 

I 
---··- ........................... . . ---- --.. ------ .. --... -.............. -- --···----·---·- ... ....................................... 

Verieble •rvin . . 5064.000 ;>';?6.000 10126.000 12660.000 12660.000 As X of total seles 100.000 llJ0.000 100.000 100.000 100.000 

I 
Non·varieble costs, incl. deprecietion 4406.090 S·J:.;! .660 7595.0JO 9233.801 9238.800 ----·--··------ ·------------·- ---............................... -----··-------- ......................................... 
Operatl-l .. rgln . 657.91J Tl,',3. 31.0 2532.970 3421. 199 3421.200 
As X of toul sales 12.992 2~. 700 25.010 27 .024 27.024 

I 
I 

Cost of flNnCt . . . . . . . 346.800 23;· .~IJO 227.600 168.000 134.400 ...................................... ... -... --........ ---.. -- ....... -- ... -............... -- --···----·----- . ........................................ 
Cross profit . 311.110 13.i;,;_ 140 2305 .370 3253. 199 3286.800 All owenc:es . 0.000 tl.OCIC' 0.000 0.000 0.000 Tuable profit 311.110 ! ~:.t; _ t~n 2305.370 3253. :<r9 3286.!IOO Tex . . . 124.41..:. r:.·.i::,. ~:,., n ?.14a 1301.280 1314.no 

... .................................... 

I 
I 

- ..... --... -...... -... -·····-------·· ···----···-··--Net profit . . . . . . . 186.666 :· !",' J:~:1. ~!e;.222 1951 .920 t9n.o5o 

Dividends paid . . . . . . 0.000 ~-"no 'J.OCO 0.000 o.a.~o 
Undistributed p~ofit . . . 11!6.666 :11?J .. •t.', :JJ3.222 1~51. 920 19n.a5o 
Acc1111Ulated undistributed profit 186.666 Tl;~·j _ _;j(.] 2Zil9.5t~ 4341.492 6313.571 

I 
Cross profit, X of total sales 6.144 11 _·.;:ri 2Z. 762 25 .697 25.962 Net profit, X of total sales 3.6& ;.J. :·:n 13.657 15.418 15.5n ROE, Net profit, % of equity . 4.023 t ., .(.~(1 :??.!!11 42.067 42.502 1101, Net profit+interest, % of invest. 5.861 ! 1 .'1!:1! 16.252 20.585 20 ... 55 

------.. ---.. ---·. -· -· ---.......... -· ......... ·--------· ·····------

I METHYL;irc~ FROM PALM Oil ··· OC~CSE~ 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 



C:>!FA~ 2. 1 · !!ALDO' CO. S.~.l •• Mil.All. ITAlT 

Net lnca.e St•ttment In 10(!() us s 

Tnr •••• 1997 1998 1999 2000 2001 

Tot•l lllH, incl. ••lee tu • 12660.000 IZOb0.000 12660.000 12660.000 12660.000 
Less: -nri8bl• costs, incl. ,.les tu. 0.000 0.000 a.coo 0.000 0.000 -............................. ... --- ............. -.... -. --.. -- ... -........ ---- -----------·-·- ......................................... 
V•rillble •rgin . . 12660.000 146e0.0CO 12!160.000 12660.000 12660.000 
As 1 of tot•l HlH 100.000 ICO.C'lO 100.000 100.000 100.000 

Non-varillbl• COIU incl. deprecietion 9136.200 9136.;?00 9136.201 9136.200 8501.200 
---··-------··- ................................... ..................................... --------------- ................................... 

Oper•ti-l •rvin • . 3523.SOO 3523.!lCO 3523.799 3523.800 4158.800 
Aa 1 of tot•l ules 27.834 27.1134 27.834 27.834 32.850 

Cost of fiMnCe . . . . . . 100.800 67.200 33.600 0.000 0.000 

--------------- ...................................... ----·-----·-- ..... .. ..................................... .. ......................................... 
Gron profit . 3423.000 3456.600 3490.199 3523.800 4158.800 
AllOW811Ces • . 0.000 a.coo 0.000 0.000 o.oco 
Tu.tile profit 3423.000 34Sn.600 3490.199 3523.800 4158.800 
Tu . . 1369.200 13~;: .640 1396.060 1409.520 1663.520 

...................................... -.... -.. --........ -... . . .. .. . .. .. . -............. ................................ ..................................... 
Net profit . . . . . 2053.800 =~~·J. C)6Q 2094. 120 2114.280 2495.2!10 

Dividends peid • . . . 0.000 o.oco 0.000 0.000 o.aoo 
Undistributed profit . . . 2053.800 2'l7J.960 ZC94. l2() 2114.2!0 2495.2!10 
Accumulated ~istributed profit 8367.371 :1;,1,:. 33~ 12535.450 14649.730 17145.010 

Gross profit, % of total s•les 27.038 ~~ .303 27 .569 27.834 32.!50 
Net profit, % of total Hles 16.223 :~.31!2 16.541 16.700 19.710 
ROE, Net profit, :: of equity • 44.263 :.4.n'l7 45.132 45.566 53.mJ 
RDI, Net profit•interest, % of invest. 20.922 2~. 791 2::l.661 20.530 24.230 
-----------······----------··-·····---------------------------·······-···················-·-·-·························-·······--

METHYlESTE~ FRCM PAlH OIL ••• CCTOBER 1990 
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-----------·-------------------------------------------·--·····--·········· ;:::llfAR 2.1 • &ALDO & CO. S.l.l.. Mil.All. trllT ·-·--

let Income Stet...,..t In 1000 us s 

Yeer ••.• 

Totel ulee, Incl. nln tu ••• 
le>!: varleble costs, Incl. ules tu. 

Verleble •rain .• 
As X of totel seles 

lori-varleble costs, Incl. deprecletlori 

Clperetl-l •rgin • 
As X of totel seles 

Cost of flnence 

Gross profit • 
Al lowences • • 
Tueble profit 
Tu ••• 

llet profit 

Dividends peid • 
Undistributed profit 
lc~l•ted Lndistrlbuted profit 

Gross profit, X of tote! setes • 
•et profit, X of totel seles 
ROE, Net profit, X of equity • 
ROI, Net profit•interest, % of invest. 

2002 

12660.000 

0.000 

12660.0CO 

100.000 

8425.200 

4234.800 

33.450 

0.000 

4234.800 

0.000 

4234.800 
1693.920 

o.oco 
2540.1180 

19685.890 

33.450 
20.070 
54.760 
24.673 

126/IQ .oco 
0.000 

12U.O.COO 

1!)0 .000 

42J:; .800 

H.4SO 

a.coo 

0.000 

42J'-.8CO 

1695.920 

:.coa 
25~0.lmO 

3J .45C 

20. 070 

~:;. 76·J 

2.:..6;"3 

2004 

12660.000 

0.000 

12660.000 

100.000 

8425.200 

4234.800 

33.450 

0.000 

4234.800 
0.000 

4234.800 
1693.92!1 

!l.OCO 

2s.:.c.eao 
2:;767 .65J 

33.l.50 
20.070 

s-.. 760 

2.:0.673 

2005 

12660.000 

0.000 

12660.000 
t00.000 

8425.ZOO 

4234.800 

33.450 

0.000 

4234.1100 
0.000 

4234.800 
1693.920 

0.000 

25l.C.880 

273C8.53C 

:n.45u 

20 .. 070 

5.:..760 

2.:..673 

12660.000 

a.coo 

12660.CCO 
100.0CO 

114ZS.2CO 

4234.aao 

33.450 

o.oco 

4234.llCO 

0.000 

4234.llOO 
!693.920 

o.oco 
2~40.!!0 

291149 • .:.:o 

33.450 
20.070 
54.760 

2~.673 

~EiHYLESrE~ FRCl'I P4L~ Ct~ ... ccrcse~ 1990 



• 
I 

SV·········--································································ C~FU 2.1 • 9AL::O & CO. S.l.l •• Mil.All, ITAU ···1 
ProjKted lalence Sllttts, ~truction in 

Tnr 

Total assets 

FIMd -ts, net of depreciation 

C-tructian in progress 

CUrnnt assets • • • • • • • • • 

cash, .... • - - • • • - • • -
tasll surplm. finence available 

loss carried f«Wrd 

loss •••••••••••••• 

Total liabilities • 

1000 us s 

1990 

2180.000 

0.000 

2173.950 

0.000 

0.000 

6.050 
0.000 

0.000 

2180.0CIO 

1991 

115Z0.001l 

2t7l.9'SCI 

6339.050 

a.ooo 
0.0011 

7.0ll•J 

O.OCt:I 

a.coo 

11520.0CO 
........................................... ............................. 

•~. retained profit • 

Profit •••••••••• 
long and Mdila tera debt • 

Cllrnnt l iabil i tin •••• 

lri overdraft, fin.nee required. 

Total debt 

Equity, % of liabilities 

1230.000 

o.ooo 
0.000 

950.000 

0.000 

0.000 

950.000 

56.422 

4640.000 

0.000 

o.cco 
31180.000 

a.coo 
a.coo 

3880.00•) 

54.461) 

I 
I 
I 
I 
I 
I 
I 

~ETHTLESTER FRCll PAUi Oil ••· CCTOBEl 19901 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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IV········································--··················----······--··· COIFAR 2.1 • IALOO & CO. S.l.L., MILAll, !TAU··· 

Projected Sal.nee Sheets, Proclactlon in 1000 us s 

Tur . . . . . . 1992 1993 

Tota assets . . . . . 8778.626 8722. 19!. 
................................... .......................................... 

Fixed esseta, net of depreciation 7673.400 6033.!ltll' 
c-tructlon in progress o.ooo o.oon 
Cl.rrent assets . . . . . . . . . 1092.669 1607.606 
Cull, bank . . . . . . . . . . 12.556 8.551

• Cull 1Urplua, finance •vai l8ble • 0.000 272.;>J: 
Losa carried forward o.ooo O.OC1l 
LOH . . . . . . . . . . . . . . 0.000 0.01)'1 

Total l labilltl ... . 8778.626 87~:!. 11}1. 
................................... ......................................... 

Equity capital . . 4640.000 4640.000 ... .,.,,. .. retainm profit . 0.000 186.t.M Profit . . . . . . . . . 186.666 819.611'· 
Long and llediia tena debt 3286.667 2693.333 turrent liabilities . . Z56.G04 382.51 i 
Sri overdr1ft, finance required. 408.688 o.ocn 

Total debt . . . . . . . 3951.959 3:J75.81,' . 

Equity, :i; of ll8bilities 52.856 53. 19~ 

Projected B1lar1Ce Sheets, Production in 1000 us s 

Year • • • • 

Total assets 

Fixed assets, net of depreefatlOll 
Construction in progress 
current assets • • • • • • • • 
Cash, ban11: •••••••••• 

CHh surplus, finar1Ce available 
Loss carried forward 
Loss • • • . • • 

Total liabilities ......... 

1997 

14482.360 
................................. 

3669.000 

0.000 

2669.272 
10.931 

8133. 159 

0.000 

0.000 

\4482.360 
............................ 

19?1 

16136.32•: 
................................ 

2956.00:! 

0.1)~:· 

2~6?.2'·' 

10.93 I 
104?8. 1:: 1 

o.ocn 
o.c11:1 

16116.:;2;· 

1994 1995 1996 

9638.306 11296.480 12848.560 
........................... ........................................ ........................................ 

0007.ZCO 5193.600 4380.000 
0.000 0.000 0.000 

Zll8.976 2669.2n 2669.2n 
9.931 10.931 10.931 

1482. 199 3422.679 578.5.360 
0.000 0.000 0.000 
0.000 0.000 0.000 

9638.306 11296.480 12848.560 
... ---.............. -. --- ... ........................................... ... ...................................... 

4640.000 4640.000 4640.000 
1006.350 2389.Sn 4341.492 
1383.222 1951.920 19n.oao 
2100.COO 1680.000 1260.0CO 
508.714 634.990 634.990 

O.JCO O.OOQ o.oco 

z~os. 73~ 2314.990 1894.990 

43. :~; 41.075 36. 113 

>IETH!LESTE~ FRCM PAL>! Oil ··· CCT08Ei 1990 

C:>1F,\~ 2.1 • !!ALDO & co. s.a.L., M[LAN, IULY ····-

1m zcoo 2001 

:7310.~40 !;924.720 22420.000 
. ............................. ·-------···--·- .................................... 

2247.000 1536.000 1460.000 
C. JOO a.coo a.coo 

2~6'1.212 2!69.272 Z~9.272 
!~.?l! 10.93! 10.931 

'2~~3.2~;J 15708.520 1!279.!00 
tJ. ~ao 0.000 a.coo 
a.~oo o.oco o.coo 

~ 711 iC. :.:.o 19924 .720 22420.COO ..................... ······-- ......... 
Equity capi tel 
Reserves, retained profit 
Profit ••••••••• 
Lq and lllldiun term debt 
Current liabilities ••• 
llnlc overdraft, finance required. 

Total debt •• 

Equity, X of liabilities 

4640.000 46t.0.0G~ 

6313.571 8367.:;7: 
2053.BOO 2073.961') 
840.000 420.00'• 
634.990 6 ~4. Q?;l 

0.000 0 .31'·· 

1474.990 

32.039 
............................................................................................ 

......................... .. .......................... 
1,6~0 .•JOO 4640.000 4640.000 

:~4.01.J:;o 12535.450 14649. 730 
20?4. 120 2114.ZSO Z495.z=o 

I) •. JCIJ 0.000 0.000 
-;! ... 'I?') 634.990 63 ... 990 

1), coo 0.000 a.coo 

634.990 634.990 

23.2!! J 
. ....................................................... . 



I 

I 
Project~ lel.nce Shftta, Proclctian in 1000 us s 

CO.JAi Z.1 • IAlDO & CO. S.l.l., Mil.All, IT.AU ••••• 1 

Tnr c:cr..1 I 
Tot•l use ts . . . . . . . . . . 24960.880 2750t.7tn 3::C42.~0 32583.520 35124.390 

---·----------- ............... .. . .......... -... -.. -- .. - .. .................... ---------------
Fi11ed nsets, net of dRprtci•tion 1460.000 1460.00ll 1460.000 1460.000 1460.000 

c-truction in progress 0.000 o.oc:1 0.000 0.000 a.coo I 
CUrrent usets . . . . . . . . . 2669.2n 2669.27:'. 2~9.2n 2669.2n 2669.2n 
Cull, bent . . . . . . . . . . . 10.931 10.9ll 10.931 10.931 10.931 
Cull surplus, fiNnee evall8bl1 • 20820.680 23361.560 25902.440 28443.310 309114. 190 
Loss arried foruerd 0.000 o.oco 0.000 0.000 0.000 I 
Loss . . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I 
Tot•l li.tiilities. . . . . . . 24960.880 27501.7611 30042.640 32583.520 35124.390 

--------------- ........................... ............................ ........................... ------------·--
Equity c.pi tal . . . . . 4640.000 461.0.0C!i 4640.JOO 4640.000 4640.000 
Reserves, ret• i ned prof! t 17145.010 19685.S9tl 22226.770 24767.650 27308.530 I 
Profit . . . . . . . . . 2540.ISSO 2540.880 2540.580 2540.ll80 2540.llllO 
Long end llledh.- te,,. debt 0.000 O.OC•l o.oco 0.000 0.000 
Current liabilities . . . 634.99J b34.?'l<J 034.990 034.990 634.990 
Ba overdraft, finance r~ired. 0.000 J.00~ 0.000 0.000 a.coo 

Total debt . . . . . 03io.990 63~ .. 9Q1) e3:..9CJO 634.990 034.990 

Equity, % of l i•bi l ities 18.589 16.S7~ iS .~.;.5 14.240 13.210 
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0. SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant for the refining of glycerol, made available as 

a by-product by a methylcster production plant, which is the subject of another "Opportunity Study". 

Glycerol has many industrial applications: it is used for the production of explosives. synthelic resins 

and, as an intermediate product, it is used in chemical. pharmaceutical and alimentary industries. 

Glycerol can be produced by synthesis, but till now the 75% of the glycerol world-wide produced is 

obtained as a by-product in the conversion of fats and oils to fatty acids and fatty acids to 

methylester.<1> 

A plant having a capacity of processing 1650 t/y of raw glycerol is proposed and discussed in the 

following chapters. 

The fmancial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project are as follows: 

- FL"(ed assets: USS 2,-167,190 (USS 1,185,000 in foreign currency) 

- Workin~ capital (at full production): USS 105,793 (USS 7,106 in foreign currency) 

- Internal Rate of Return: 2032% 

- Break-Even Point (al 5th year of production) 45% 

- Pay-Back Period: less than 6.5 years (including construction period) 

- Emplnees: 37 

The evaluation of the foreign exchange effecr was also carried out. 

It shows a saving of USS 9,960,000 (as present value at 10%). 

On the basis of the analysis in this study ii is recommended that a feasibility study be undertaken. 

It is also recommended to analyse the possibility of integrating this project with the methylestcr 

production plant. 

1 ) for additional background marenal see Volume I p. 67. 

PRODUCTION OF GLYCEROL FROM METHYLESTER PAGE26 



• 
OPPORTIJNl1Y STIJDY I ------------

1. INTRODUCTION 

Glycerol or 1,2.3-propanetriol. commonly known as glycerine, can be found in all natural fats and 

oils as fatty esters and it is an important intermediate in the metaholism of living organisms. 

Glycerol has the following structw al formula: 

CH2-0H 
I 
CH -OH 
I 
CH2-0H 

The first industrial use of glycerol was in 1866 when Nobel produced dynamite, in which the 

trinitrate of glycerol - nitroglycerin is stabilized by absorption on dialomaccous earth. 

Glycerol is now used in a large variety of applications because of its particular combination of 

chemical and physical properties and because it is physiologically innocuous. 

Even though the ruost important synthesis of glycerol, which used propane as starting material, was 

developed since 1930, about the 75% of glycerol is still obtained as a by-product in the conversion of 

fats and oils lo fatty acids and fatty acid to methylester. 

The main physical properties of glycerol are the following: 

Physical state: sweet-tasting liquid; when pure it is colourless and odourless. Al 

room temperature it is viscous. 

Molecular weight: 92.09 

Melting point: 

Boiling point 290"C 

Flash point: 1n"c 

Dynamic viscosity (20 C): 1.410 Pa.s 

Density (20 C): 1.260 kg/I 

Chemically glycerol, being an alcohol, undergoes all the usual reactions of alcohols. 

At room temperature glycerol rapidly absorbs water; when diluted it is attacked by microorganisms. 

The main ~ources of natural glycerol are now fats and oils splitting and transcsterilicati,m of fats and 

oils to l heir methylcsters. 
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OPPORTIJNllY STIJDY 

T:i~ splitting process leads lo a 18·20 % solulion or glycerol in w:iler (known as sweel waler), while 

I by lhc trascstcrification process lhc crude glycerol is oblained directly al a concenlration or 10· 15% 

I 
wi1h obvious advantages for lhc energy saving in rhc concentration·dis1illation step. 

I 2. MARKET AND PLANT CAPACllY 

I 
2.1 USES 

I 
Glycerol is an extremely useful product wi1h a large variery of applications. Ics non·toxiciry and lack 

of colour and odour arc of considerable importance. World-wide consumption of glycerol according 

I to major areas of applicalion is !isled in rhe following table. 

I 
Application of glycerol (world-wide) 

I Application Percentage 

Pharmaceuticals, cosmetics 26 
E<ters 17 

I Resins 12 
Polyols 12 
Food 10 

I 
Other chemicals 10 
Cellulose 5 
Nitralion 4 
Tobacco 4 

I 
I 

Glycerol is important in pharmaceutical, ccsmetic and food industry because it is non-toxic and 

possesses good solvent properties for many comp'lunds both organic and inorganic. 

I It keeps preparations moist and hinders u:iwanted crystallization. It can be used as a softener, it 

supplies moisture to the skin and its high viscosity renders solutions syrupy. 

I The poly-functional reactivity of glycerol is used in the production of alkyd resins and in cross·linked 

polyesters from mono and dicarboxylic acids and polyols. 

I 
Glycerol serves as a lubricator in the textile industry, as well as in equipment and materials that 

I come in contact with food. pharmaceuticals, cosmetics or skin. 

I 
I 
I 
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?.l 

2.2.1 

2.2.2 

2.3 

Among esters the glyccrol lrinilrate, nilroglyccrinc, is produced in a mixture of nirric an j sulphuric 

acids. In addition to its use in form of dynamite, il is also an imponant thecapeutic 1gent in rhc 

trr.atment of angina pectoris. 

DEMAND 

World-wide consumotion 

Estimated world-wide consumption of glycerol amounts to about 550,000 t/y; almost two-thirds of 

the total production is in Europe and the United States. 

Annual production is as follows: 

Western Europe 
Unired States 
Japan 
Other 

Total 

208,000 t 
145,000 t 
45,000 t 

152,000 t 

550,000 t 

The fraction of synlhetic glycero1 is about 25%. The consumption of glycerol is csrimated to increase 

annually by about 1 %. 

Pment situation in Nigeria 

Glycerol is imported in Nigeria, ready to be used in the pharmaceutical, cosmelic and food indusrry. 

In 1987 the imporlation reached 1974 t. 

PLANT CAPACl1Y 

The ;>lant capacity is equivalent to the amount of crude glycerol produced as by product by the ME 

planl, analysed earlier; therefore, out of 10,000 t/y production of methylestcr 1650 t/y of C'rude 

glycerol (70-75% w/w) arc obtained. The purified glycerol (98-99% w/w) produced m this plant will 

be 1100 t/y (4 I/day on 3 shifts· 270 days/y). 

PRODUCTION OF GLYCEROL FROM METHYLESTER PAGE29 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.4 

3. 

3.1 

OPPORTIJNl1Y STIJDY 

SALE PRICE AND TOTAL REYENUE 

In the World market pure glycerol (99% w/w) is traded (in bulk) at 1600 $/t. 

Taking into consideration the transportation charg~ etc. the price in Nigeria can be assumed at 1700 

S/t. 

The same price can be assumed for the ex-works selling price of the final product (always in bulk). 

The total revenue therefore amounts to 1,870,000 $/y. 

Remark - For product packed in 250 kg drums the selling price shall be 1820 $/t. 

MATERIALS AND INPUTS 

TECHNOLOGY 

Crude glycerol recovered from the transesterification process has, as formerly said, the ~ollowing 

composition: 

CHpH 
Soap 
Fats 
Purity 

5%max 
15%max 
5%max 
70-75% 

To obtain a commercial valid product, purity must be increased up to 98-99%. 

To this purpose tho! crude product undergoes a chemical pretreatment through which a soap spliuing 

is completed by the saponification of any remaining fat compounds. 

In two subsequent steps of concentration, t' ication process i:; completed and the final product 

obtained. 
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3.2 MATERIAL AND UllLmES: AVAILABILl1Y, REQUIREMENT AND COSTS 

All raw materials and utilities arc available in Nigeria. 

Only activated carbon has to be imported. 

The following table shows the quantity of material and utilities, as well as the relevant costs, required 

for the production of 1 t and 1100 t/y of pharmaceutical grade glycerol 

description unit or required q.ty for unit costs$ annual costs S 
measure lton lyar LC FC LC FC TOTAL 

Raw glycerol t 15 1,650 400 560,000 660,000 
Hydrochloric acid(100%) t 0.022 24 990 23,760 23,760 
Caustic soda (100%) t 0.010 11 495 5,440 5,440 
Activated carbon t 0.004 45 1,850 8,330 8,330 

1 Sub-total: raw materials 689,200 8,330 6'17,530 

Steam (6/15 bar) t 1350 1,485 8 11,880 11,880 
Covling water m3 60 66,GJO 0.009 590 590 
Electric energy KWh 80 88,000 0.1 8,800 8,800 
Fuel oil t 0.01 11 30 330 330 

2 Sub-total : utilities 21,600 21,600 

Grand total (1 + 2) 719,130 

For the financial evaluation, the costs arc grouped as follows: 

Raw materials LC s 689,200 

Raw materials FC $ 8,330 

Utilities LC s 21,600 

TOTAL s 719,130 

3.3 RAW MATERIALS PURCHASING PROGRAMME AND STORAGE VOLUME 

Raw glycerine, being produced locally, can be bought every month. Both hydrochloric acid and 

caustic soda will be stored as a soluticn at about 30% concentration. 

Within the terms of this assignment, it is proposed to S<"t-up a chlor-alkali plant which will make 

available both hydrochloric acid and caustic soda, therefore a stock equivalent to one monlh 

production may be sufficient 
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4. 

5. 

5.1 

OPPOR11JNIIT STIJDY 

For activated carbon. which will be imported, a stoclc equivalent to six month consumption is 

suggested. 

On this basis the minimum storage volume and its cost will be as follows: 

- raw glyccrol 150 t x 400 S/t s 60,000 

- hydrochloric acid (solution 30% ab) 

as 100% : 2 t x 990 S/t s 1,980 

- caustic soda (solution 30% ab.) 

as 100% : 1 tx495 S/t $ 495 

- fuel oil 1 t x 30 S/t $ 30 

- activated carbon 2.5 t x 1850 $/t $ 4,630 

------------

TOTAL $ 67,135 

LOCATION 

Due tc the dose connection of this project with the mt"thylester production plant, its location should 

be next to or an extension of that plant. 

PROJECT ENGINEERING 

PROCESS DESCRIPTION 

The proposed process essentially consists of a continuous purification treatment according to the 

following steps: 

- soap-splitting through acidification by hydrochloric acid (HCI), separation and recovery of the 

floating fatty-acid. 

- pH adjustment to neutral value to saponify any remaining fat componentll (by adding sodium 

hydroxide or sodium carbonate !.0lution). 

· concentration - distillation 

PRODUCTION OF GLYC£ROL FROM METHYLESTER ~AGE32 
' 



5.2 

5.2.1 

OPPORllJNilY STI;DY 

The two chemic.al treatments or "pretreatment steps" arc very important in the work-up, and arc 

crucial for trouble - free production and for the quality of the fmal product. 

In the distillation-concentration step, a first flash evaporation (mainly for methanol removal) is 

followed by a massive evaporation by means of a thin - film evaporator which provides for high heat 

transfer rate and allows continuous discharging of the residue (salts plus fatty-material). 

The thin-film evaporator is a compact unit, characterized by a very high heat exchange efficiency and 

consequently by a very low residence time of glycerine in the evaporator thus rfrastically reducing the 

formation of polyglycerols, that affect the distillation yield and the degradation of glycerine to 

volatile compounds (such as aldchcyds and kctons) responsible for bad smelling and bad colour of 

the distilled glycerine. 

Both flash and thin-film evaporators work under vacuum. 

The distillation pitches arc discharged from the bottom of the thin-film evaporator 3Dd extracted by 

a screw conveyor, while the evaporated glycerine is sent to condensation. 

The condensating glycerine vapours (after previous activated carbon treatment) give pharmaceutical 

grade glycerol, while the light portions arc passed through a subsequent double stage condensation 

system to separate the so-called "2nd quality glycerine" from the "wcaks". 

The 2nd quality glycerine can be re-distilled at the end of the production campaign, while the weaks 

arc sent to waste. 

STORING FACILITIES 

Finished nroduct 

Tl.e purified glycerol will be collected in a tank stainless steel AISI 304, having a capacity of 100 m3 

(30 days production about). 
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5.3 

OPPORTIJNllY Sil.JOY 

Raw Materials 

Liquid raw materials will be stored in tanks as follows: 

Description tanit(s) volume material 
ml 

Raw glycerol 1 150 SS AISI 304 
Hydrochloric acid (sol. 30%) 1 2 fibre glass 
Caustic soda (sol. 30%) 1 1 fibre glass 
Fuel oil (utilities included) 1 20 carbon steel 

Solid activated carbon (125 bags) will be stored in the storehouse. 

LAY-Our AND CML WORKS 

The area needed for the plant is approx 5200 m2 and can be divided as follows: 

- a building of 240 m2 surface, 12 m height, for the processing equipment; 

- 570 m2 of buildings for utilities, workshop, warehouse and laboratory; 

- a one storey building covering an area of 200 m2 for the arlministration offices and facilities; 

- 380 m2 about, of open area, but with the floor made of reinforced concrete with a hard aggregate as 

finishing surface; 

- the remaining space are green areas or roads and courtyards, the last two covered with gravel and 

rolled. 

All the buildings for the processing equipment, utilities, workshop, warehouse and laboratory arc 

covered with corrugated asbestos sheets and supported by steel columns and trusses. 

The floors and external walls, when needed, are of brickwork. 

The offices building has a reinforced concrete strucrure and internal and external walls made of 

brickwork. The roof is insulated by m;neral wool lagging cov~red with corrugated ashesto~·cemen1: 

1he floors arc covered with tiles. 

The fence consists of wire netting supporred by small steel poles, im;talled all around the complex. 
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s . .i INVESTMENT COSTS. DE?RECIATION AND MAINTI:NANCE 

The investment costs for machinery and equipment were obtained from Messrs. GJA.'lAZZA. 

Lcgnano, Italy. 

LC FC Total 
s s s 

Machine[)· and equipment -- 765,000 765,000 
(FOB European Port) 
Transport,taxcs&duties 152,000 76,000 2:6,000 
Erection 152,000 76,000 228,000 
Land and site preparation 70,000 -- 70,000 
Civil works 670,000 -- 670,000 
Insulating and painting 20,000 -- 20,000 
Spare parts -- 50,000 50,000 

Total 1,064,000 967,000 2,031,000 

Contingencies 86,000 100,000 186,000 

Grand Total 1,150,000 1,067,000 2.217,000 

The life of the plant can be considered as fifteen years. Annual maintenance cost has been assumed 

in the range of 3% of the machinery and equipment CIF costs, that is USS 30,000. 

In the fmancial evaluation, the investment costs, contingencies included, are grouped as follows: 

Preproduction expenditures FC USS 65,000 
Preproduction expenditures LC USS 107,660 
Machinery FC USS 1,067,000 
Machinery LC USS 350,000 
Land and site preparation LC USS 70,000 
Civil works LC USS 730,000 

........................................ 

Total USS 2,389,660 

6. PLANT ORGANIZATION 

In this study, the plant was considered as an autonomous unit, complete with facilities and utilities, 

operating under the direction of an independent organization. The possibility to integrate this plant 

I 
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I 

with the methylester production plant should be analysed. Saving in investment and operation costs I 
could be obtained. 
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7. 

7.1 

1:!. 

OPPORTIJNllY STIJDY 

The technical manager, the produdion manager, the engineer, the chemist and the foremen should 

be 'fl:cll trained. Comprehensive training should be provided for technologies specifically involved in 

the process as well as for the safety procedures. 

It is recommended that the job training is carried out by one expert, made available by the 

technology supplier for one year after the start-up. The relevant cost is estimated at USS 120,000. 

MANAGEMENT 

General Manager 
Technical Manager 

ADMINISTRATIVE DEPT. 

F'mancial Manager 
Senior accountant 
Purchasing dept. 
Sales dept. 
Warehouse keepers 
Clerks 
Guards 
Drivers 

1 
1 

2 

1 
1 
1 
1 
1 
2 
6 
2 

N/y 

50,000 
40,000 

90,000 
overheads 40% 36,000 

126.000 
(USS 16,000) 

N/y 

40,000 
25,000 
12,000 
12,000 
10,000 
24,000 
36,000 
16,000 

15 175,000 
overheads 40% 70,000 

245,000 
(USS 31,000) 
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7.3 PRODUCTION DEPT. 

N/y I 
Production manager 1 40,000 

I Shift foremen 3 36,000 
Shift operator 3 24,000 
Semi-skilled workers 3 24,000 
Chemist 1 25,000 I Analyst 1 12.000 
Clerks 1 12.000 

13 173,000 I 
overheads 40% 69,000 

242.000 I (USS 30,600) 

I 
7.4 MAINTENANCE DEPT. 

N/y I 
Engineer 1 40,000 

I Electricians 2 20,000 
Mechanics 2 :!.0,000 
Instrument spec. 2 20,000 

7 100,000 I 
overheads 40% 40,000 

140,000 I (USS 17,700) 

I 
S11mm10: !lf n"d~d mang!}~r 

$/y I 
Management 2 16,000 

I Administrative dept. 15 31,000 
Production dept. 13 30.600 
Maintenance dept. 7 17,70C 

37 95,300 I 
It IMPLEMENTATION SCHEDULE I 

Twenty-four months arc rcq•1ircd for the design, machinery and equipment supply and erection of I 
the plant, up to the commissioning and start-up. 

I 
I 
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9. 

9.1 

9.1.1 

9.1.2 

OPPORTIJNllY STIJDY 

FINANCIAL EVALUATION 

The financial cvalu:nion was carried out by means of the COMFAR. whose schedules arc enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword. the following was 

considered: 

INPUl'S 

Inyntment costs 

The total investment costs amount to 2,467,190 US Do!lars. The portion in foreign currency acco11Dts 

for 1,185,000 US Dollars. 

Details of these figures arc shown in chapter 5.-J 

Source of finance 

The fmancing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

- BanJc overdraft: 

1st disbursement 2nd disbursement Total 

USS610,000 USS651,420 USS 1,251,420 

USS210,000 USS697,000 USS907,000 

USS 52,000 USS 170,000 USS 222,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the p;·oduction. 
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Working capital 

The working capital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

1st yeM 40% 

2ndyear60% 

3rdyear80% 

4th and subsequent years 100% 

When foe plact is in full production, the required working capital amounts to 113,000 US Dollars. 

It is worth mentioning that raw materials shall be available just before the commissioning and start· 

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is US S 71,000 of which US S 21,000 in foreign currency. 

9.1..1 Total production costs 

9.1.5 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 40% of its nominal capacity, the production costs 

amount to US S 847,548. 

In the fourth year, at full production, the costs amount to US S 1,118,018, then they start a slight 

decrease year after year, to reach a constant amount of US S 844,430 from the 11th to 15th year. 

When the plant is in full production, the revenue is US S 1,870,000. As said before, rhe production 

programme foresees thar full production is reached gradually: 

1st year 40% : revenue = USS 748,000 

2nd year 60%: revenue = USS 1,112,000 

3rd year 80%: revenue = USS 1,496,000 
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OPPORTIJNl1Y STIJDY 

9.2 EVALUATION RESULTS 

9.2.l Internal Rate or Return 

The internal Rate of Return is: 23.32%. 

9.2.2 Bmk-Evm Point 

The Break-Even Point at 5th year is: 45% of production. 

It has been calculated according to the formula 

fixed CCISts 

revenue - variable costs 

The foccd costs include: labour (direct (I) + administrative), depreciation and fmancial costs. 

9.2.3 Pay-back Pericd 

The pay-back period is less than 65 years, including the construction period. 

10. FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect ic; positive. 

By discounting the 11.nnual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 9,960,000. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to us~ 9,960,000. 

(I) Dirccr Jabour is considered as a filled COii, due 10 rnc necC11o;ly ro have well I rained people for lhe opera1ion of 1he plan I regardless of 1he 

capacity u1iliza1ion. 

PRODUCTION OF GLYCEROL FRO~- METHYLESTER 
' ' ' 
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!V···-------------------··-----······-··----------------------------·------·- Ct'f!FAJI 2.1 • BALDO ' CO. S.R.l., !!!LAN, !Uo.T -·· 

CLTCEROl 
OCT08ER 1990 

OPPOllTUNITT STt.CIT - FINAL ISSUE 

2 Y@arCsl of construction, 15 years of prlQJction 
currency conversion rites: 

foreign currency 1 unit z 

local currency 1 unit z 

1ccounting currency: 1000 us S 

1.0000 i.ii ts 11ecounting currency 
1.(l(JO(J uni ts llCCounting currency 

Total initi1l invest11ent ctiring constructi:in phase 

filled ISHtC: 
current essets: 
tot el ISHU: 

2467.19 

0.00 
2467. 19 

48.034 X foreign 
0.000 X foreign 

48.034 X foreign 

Source of funds during construction phese 

equity ' grants: 
foreign loans 

1261.42 
907.00 

222.00 

0.000 X foreign 

local 
total 

loans 

funds 2'590.42 37.943 X foreign 

Cashflow from operations 

Tear: t !O 
operating costs: 499.45 844.43 84!..43 
deprec i at i en 242.24 228.24 71.50 
interest 105.86 36.2!! 0.00 ..................................... 

-·---------- ------------ --·-- .. ----.. "' 
production =osts 847.55 1108.95 
thereof foreign 38.96 x 16.86 x 
total sales 748.00 1870.00 

gross income ·99.55 
net income -99.55 
cash balance ·115.35 

761.05 

456.63 
571 .49 

121. ts net ca~hflow 1n.aa 

Net Present Value at: 
Internal Rate of Return: 
Return on equi tyl: 
Return en equitv2: 

10.00 x = 
20.32 % 

Zt.39 X 

2'..17 % 

1906.97 

lnde• of Schedules produced by COMFAR 

Total initial investment 

Total investment during production 
Total production costs 
Working Cdpital requirements 

Cas:1flow Tables 
Projected 9alance 
Net income statement 
Source of finance 

9;5_93 

2.22 

1870.00 

954.07 

572.44 

643.94 

643.94 

x 



llV··················································-·················- •••••• COllFAR 2. 1 - IAlDO ' co. S.R.l .• !lllAIC, [':°Al! .. 

Total Initial lnvestllent in 1000 us s 

Tear ••••••••• 

Filled investllel'lt costs 

L..t, site preparation, deftl~t 

l:Ji ldings and civil works ••••• 

Auxiliary and service f.cil ities 

Incorporated filled essets •• 
Plant machinery and ~ipient 

Total filled invest11ent costs • 

Pre-production capital upenditures. 

Net working capital ••••• 

Total initial investllent costs 

Ot it foreign, in% ••••• 

1990 

70.00C 
490.000 

0.000 

0.000 
260.000 

1120.000 

63.540 
0.000 

883.540 

24.719 

1991 

0.000 

240.000 
0.000 

0.000 
1157.000 

1397.000 

1116.650 
0.000 

1583.650 

61.041 

GLYCEROL ••• C~TC8ER 199 
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llV-------------------··--·--·······-----···-····----···----------········· ··- COMFAll 2. 1 • BALDO & CO. S.R.l., Mil.AM, ITAlT ---

Totel Current lnvts~t in 1000 us s 

Teer •••••••••• 

Fixed investment costs 

lend, site prep.retion, ~loi-nt 

Buildings end civil works ••••• 

Auailiery end serviee fKil itia 

lncorponted fixed essets ••• 

Plent, mcllinery end equii:-r-it 

Totel fixed invnment costs •• 

Preprocb:tion cepitals expenditures. 
llorlcing cepi tel •••••••• 

Tot3l current investmient costs • 

Of it foreign, % ••••••• 

199Z 

0.000 

0.000 

0.000 

0.000 

0.000 
_,.. _____________ 

O.GOO 

0.000 

70.666 
...................................... 

70.666 

32.191 

1993 

0.000 

0.000 

0.000 

0.000 
0.000 

............................................ 

o.oro 

0.000 

-0. 148 
........................................ 

-o. 148 

0.000 

1994 1995 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

............................... ......................................... 
0.000 0.000 

0.000 o.oc.o 
22.296 20. 185 

... ..................................... ................... -...... --- ... -
22.296 20. 185 

6.148 

Gi.YCEROL •·· ocroan 1990 



I 
SV------··········------------------------------·-··--···-·---··-···-··------ COIFAll 2.1 · BAlDO I CO. S.R.l., PlllAll. lrAlT ···I 
Total Production Costs in 1()00 us s 

Tear ••••••• 

lt of nm. capacity (single procM:t). 

Raw -terial 1 •• 

Other raw .. terials 

Utilities 

Energy ••••••• 

labour, direct • • • 

Repair, •intenance 

Spares • • • • • 

Factory cver!!ellds 

Factory costs 

Aciainistrative overheeds •••••• 

lndir. costs, sales 8'>d distribution 

Direct costs, sales ..t distribution 

Depreci•tion •• 

Financial costs ••• 

To~al production costs 

Costs per unit C single product ) 

Of it foreign, % 

Of it variable,% •••.••••. 

Taul labour • • • • • • ••••• 

1992 

40.000 

279.010 

0.000 

8.640 

0.000 

30.600 

7.200 

4.000 

120.COO 

449.450 

50.000 

0.000 

0.000 

242.238 

105.ll60 

847.548 

1993 

60.000 

418.520 

0.000 

12.960 

a.coo 
30.600 

10.aoo 

6.000 

0.000 

478.880 
50.000 

0.000 

0.000 

242.238 

85.690 

856.808 

1994 

80.000 

558.020 

0.000 

17.2110 

0.000 
30.600 

14.400 

8.000 
0.000 

628.300 
64.700 

0.000 

0.000 
235.238 

65.520 

993.~8 

1995 

100.000 

697.530 

0.000 

21.600 

0.000 
30.600 

18.000 

12.000 

0.000 

779.730 
64.700 

0.000 

0.000 

228.238 
45.350 

1118.018 

1996 

100.000 

697.530 

0.000 

21.600 

0.000 

30.600 

18.000 

12.000 

0.000 

779.730 
64.700 

o.aoo 
0.l'OO 

22S.c38 
36.2!0 

1~08.9'8 

============·== ==========·==:~ =======:======= =========•==··· =============== 
1.926 

38.960 

0.000 

80.600 

1.298 

23.903 
0.000 

80.600 

1.129 

20.065 

0.000 

95.300 

1.016 

17.531 

o.ooc 
95.300 

1.:108 
16.856 

a.coo 
Y5.3CO 

I 
I 
I 
I 
I 

--··························--------·························--·---------················································--------1 
GLTCE~CL ••• ::c-..:BB l~YO 

••••••••••••••••••••••••••••••••·•••••·•••·•·•••••••••••••••••••••••••••••• COIFAR 2.1 • ~LOO' CC. S.iLL., :illl.\11, !ULT 

Total Production Costs in 1000 us s 

Te•r • • • • • • • • • • • 

% of na.. ca1111city (single product). 

hw uterial 1 ••• 

Other raw 11111terlals 

Utilities 

Energy ••••••• 

ldlour, direct ••• 

Repair, ruir.tenal1C'e 

Spares • • • • . 

f•ctory overheads 

Factory costs 

Adllinistrative overheads •••••• 

lndlr. costs, sales and distribution 

Direct costs, sale~ and distribution 

Oepreci1tion •• 

Fin9"Cial cons 

fota1 production costs 

Costs per unit C 'lr19le prOduct ) 

01 it loreiqn, \ 

01 it v1riable.~ 

r~tal l~OOUf •• 

1997 

100.000 

697.530 

0.000 

21.600 

0.000 
30.600 

18.000 

12.000 

0.000 

n9.13o 
t~. 700 

0.000 

0.000 

1711.200 

27.210 

1049.840 

0.954 

14.692 

0.000 

?5.~CO 

1998 

100.000 

697.530 

0.000 

21.600 

0.000 

30.600 

ta.coo 
t2.000 

0.000 

779.730 

64.700 

0.000 

0.000 

1711.200 
18. 140 

to4o.no 

0.946 

13.948 
~.:lCO 

<5 .!r.O 

t999 

100.000 

697.5'30 

0.000 

21.600 
0.000 

30.600 

ta.coo 
t2.000 
fl.000 

779.730 

64. 700 

0.000 

0.000 

178.200 

9.070 

1031. 700 

0.918 

'l. 1?2 

·l. :JCO 
?5.JC~ 

2000 

100.000 

697.530 

0.000 

21.600 

0.000 

30.600 

·18.00'J 
t2 •. JO 

a.coo 

779. 730 

64.700 

0.000 

o.coo 
11a.200 

0.000 

1022.630 

0.930 

~2.422 

').000 

?5 .300 

2001 

:co.coo 
697.530 

0.000 

2t.600 

0.000 

30.600 

1a.ooo 
:2.000 

0.000 

779.730 

64.700 

0.000 
o.~oo 

n.soo 
0.000 

915.930 

J.333 

!.~co 

;s .!CO 

............................................................................................................................................................ 
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------------------------------------------------------ -------------------- CCJIFAR 2.1 - llALDO' CO. S.R.L., MILAll, ITALT ••••• 

Tot•l Pr'Od,,ction Costs in 1000 us s 

Teer ••••••••••• 

X of nm. C8J19Ctty (single product). 
R.., .. teriel 1 ••• 

Other raw .. teri•ls 
Utilities •• 

Energy ••••••• 
l8bour, di rec:t • • • 

Repmir, •int~• 
Spern 
hctory overheedc 

F.ctory costs • • 

Adtlinistret!vw overheeds •••••• 

lndir. costs, seles end distribution 
Direct costs, seles end distribution 
Depreciation •• 

FirYnc:i•l costs •••• 

Costs per i.nit C single product ) 
Of i~ foreign, X • 

Of it variable,% • 

Total l~r ••• 

zooz- 6 

100.000 

697.530 

0.000 

21.600 

0.000 
30.600 

ta.ooo 
12.000 
0.000 

TT9.730 
64.700 

0.000 
0.000 
0.000 

0.000 

1144.430 
::::::::::::z::: 

0.768 
2.408 

0.000 
95.300 

Gt.TCE!ICL ·•• ocrcae~ 1ix:o 



av---------------------------·-·······--··-·----------·····-----·-··········· COllFAll 2. I • liAUIO' ca. S.R.l., i'lllAll, ITA'.Y ••. 

Met Vorking C~ital in 1000 us s 

Te1r· . . . . . . . . . 1992 1993 1994 1m 1996-2006 

COVCt'age . . . . . mdc co to 

turrent assets & 
Accounts receivable 30 12.0 41.<Q1 ~4.073 57.750 70.369 70.369 
lrnrwntory and materials • 32 11.3 25.358 38.040 50.717 63.398 63.398 
Energy . . . . . 0 0.000 :>.000 0.000 0.000 0.000 
Spares . . . . . 0 0.000 0.000 0.000 O.o:JO 0.000 
\lorlt in progress 1 360.0 t.248 1.330 1.745 2.166 2.166 
finished proO..cts 15 24.0 20.810 22.037 28.875 35.185 35.185 

Cash in hand . . . 15 24.0 8.1125 4.058 4.904 5.221 5.221 
Total current assets 97 .1163 109.539 143.991 176.339 175.339 
Cirrent li.t>ilities ..s 
Acco .. us payml e • . 29 12.4 27.197 39.021 51-177 63.340 63.340 

····-·--·------ ........................................... ----·---------- .................................... --·------------
Net working capital . . . . . 70.666 70.518 92.814 112.999 112.999 
Increase in working capital 70.666 -0.148 22.296 20.185 0.000 

Met working capital, local 47.918 66.39! 87.318 105.793 105.793 
Net working cepi tal, foreign 22.748 4.125 ~.496 7.206 7.206 

Note: Ide z •inillaJll daV' of coverage ; coto z coefficient of turnover • 

--····---------------------------------·------------------------------------------------···-········-----------------------------
• • • CCTC&Eil 199(1 
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8V·-···········-·-··-·----··----------·-····------···-··-------------·-··-··- CCRFU 2. t - UlDO & CO. S.11.l., !Ill.All, ITAU ---

I tOOO us s 

Tear ············•· 1990 1991 

I Equity, ordinery -- 610.000 651.420 
Equity, preference. 0.000 0.000 
Subsidies, 1r.,..ts . 0.000 0.000 

I laen A, foreign . 210.000 697.000 
la.n •• foreign •• a.ooo 0.000 

I 
laen c, foreign . 0.000 0.000 
la.n A, laul •••• a.ooo 0.000 
la.n •• local •••• 52.000 170.000 
la.n c. local •••• 0.000 0.000 

I 
··---··------·· -------······-· 

Total la.n ........ 262.000 867.000 

CUrrent l i8bil i ties 0.000 0.000 

I 
lant av.rdraft .... 11.540 65.230 

--------·--·--· -----------··-· 
Total f\a1ds ........... 883.540 1543.650 

I GLTCHOl --- cucae~ 1~0 
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I 
av---········································································ COIFAJI 2. 1 • BALDO ' co. S.il.l •• MllAll. ITAlT ••• 1 
Soo.rce of Fi~e. prediction in 1000 us s 

Tur ••••.••••••.•• 

Equity. ordil'lllry .• 

Equity, preference. 

Subsidies, grents • 

LO'! A, foreign • 

losi •• foreign •• 

losi c, foreign • 

losi "· loc•l. ••• 

lOM I, loc•l. ••• 

loan c, loc•l •••. 

Tot•l lo.n •••••••• 

Current liabilities 

Bri OYerdnft •••• 

1992 

0.000 

O.OOG 

0.000 

·113.375 

0.000 

0.000 

0.000 

·74.000 

0.000 

---------------
·187.375 

27.197 

115.351 

H93 

0.000 

0.000 

0.000 

• 113.375 

0.000 

il.000 

o.ow 
·74.000 

0.000 

-·-----------·-
·187.375 

11.824 

·19l.121 

1994 

0.000 

0.000 

0.000 

·113.375 

0.000 

0.000 

0.000 

·74.000 

0.000 

-------··------
·187.375 

12.157 

0.000 

1995 

0.000 

0.000 

0.000 

·113.375 

0.000 

0.000 

0.000 

11 000 
0.000 

-----------·--· 
·Hl.375 

12.162 

0.000 

1996·99 

0.000 

0.000 

0.000 

·113.375 

".I.COO 

a.coo 
0.000 

0.000 

0.000 

-------·----·-· 
·113.375 

0.000 

0.000 

Total funds ••••••• ·44.827 ·367.673 ·175.2111 ·101.213 ·113.375 l 
---------------------------····-·-··---------------------------------------------------------------------------------------------

GLTCEQCL .•• ccrcae~ :~o 
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SV···-···-··············-········-·······-······-····-·-············--······· ::c:MFAll 2.1 • BALDO & CO. S.R.l.. MILAN. ITALY ••• 

Cullflow Tables, construction in 1000 us s 

Tear ••• 

Total cash inf low 

Ffn8fttfel rHOUrces 

S.les, net of tu • 

Total casll outflow 

Total assets • • 
Operating costs • 

Cost of finance • 
lepa)l9ent 

Corporate tu 
Dividends paid 

Surplus C deficit ) 
Cla.llated casll bllance 

Inflow, local 

Outflow, local 

Surolus C deficit ) 
Inflow. foreign • 

O\Kflov, foreign •• 
Surplus ( deficit ) 

Net CHllflow • • • 

~l;ated net caSllflOll 

1990 

8n.ooo 

8n.ooo 
0.000 

883.540 

871.240 

0.000 

12.300 

o.ooo 
0.000 

0.000 

·tt.540 
-11.540 

662.000 
665.140 

·3.140 

210.000 

218.400 

·9.4DO 

·971 .240 
·971.240 

1991 

1518.420 

1518.420 

0.000 

1543.650 

1518.420 

0.000 

65.230 
0.000 

0.000 
0.000 

·65.230 

·76.no 

821.420 

616.970 

204.450 

697.000 

966.680 
·269.680 

·1518.420 

·2389.660 

ClYCE~Ol • • • CCTCBER 1990 



SV···········-·--·--···-------········-------------···-··-····--------------- CCMFAR 2.1 - BALDO' CO. S.il.l., !!IU!I, IUlT 

C1sllflow tables, procklction in 

Te•r ••• 

Total cash inflow 

Fin811Cial r-esources 

S1ln. net of tax • 

Total C8Sh outflow • 

Total •ssets • • 

Cper•ting costs •• 

Cost of fin.nee •• 

Rep11ymnt 

Corpor•te tu 

Dividends paid 

Surplus < deficit > 
C...,llted casll balance 

Inflow, loc:al 

Outflow, local 

Surplus < deficit > 
Inflow, foreign •• 

Outflow, foreign •• 

Surplus < deficit ) 

Net c•sllflow •••• 

Cunul1ted net cashf low 

1000 us s 

1992 

775.197 

27.197 

748.000 

890.548 

97 .1163 

499.450 

105.860 

187.375 

D.000 

0.000 

·'15.351 

-192. 121 

774.843 

554.181 

220.662 
0.354 

336.367 

-336.0tl 

177.884 

·2211.776 

1993 

1134.147 

12. 147 

1122.000 

920.020 

11.675 

528.880 

85.690 

187.69G 

106.077 

0.000 

214.126 

22.005 

1134.147 

750.778 

333.368 
0.000 

169.242 

·169.242 

487.1'11 

-1n4.585 

1994 

1508. l57 

12. 157 
14;6.000 

1181.244 

34.453 

693.000 

65.520 

187.375 

200.897 

0.000 

326.912 

348.918 

1508.147 

997.408 

510.738 
0.010 

183.836 

·183.826 

579.!107 

-1144.m 

1995 

1882.162 

12.162 

1870.000 

1336.295 

32.348 

844.430 

45.350 

ltl.375 

300.793 

0.000 

545.867 

894.785 

1882.147 

1155.514 

n6.632 
0.016 

180.781 

-180.765 

704.592 

-~40.185 

GlYCE~OL 

1996 

1870.000 

0.000 

1870.000 

1298.506 

0.000 

844.430 

36.280 

lH.375 

304.421 

0.000 

571.494 

1466.279 

1870.0CO 

1128.521 
74 l .479 

0.000 

169.985 

·169.985 

n1. 149 

2110.964 

1'>97 

1870.000 

0.000 

:!170.000 

1313.079 

0.000 

1144.430 

27.210 

113.375 

328.064 

0.000 

556.921 

~n3.200 

:a70.0CO 

::52.164 

i"17 .!136 
o.oco 

160.915 
-:60.1115 

~97.SC6 

· - - CC7C6E~ : ;<;.J 

·························-······--···························-············· CCMFAR 2.1 iAlDO' CO. S.~.L., Mll~N, :;~LT -----

C1shf low tables, production in 

YHr ••• 

Total cesh inflow 

Financial r-esour-ces 

Sales, net of tex 

Total cash outflow 

Total HHU • 

()per.ring costs 

Cost of f i nence 

Aepayiaent 

Corporete tu 

Dividend• paid 

Surplus ( deficit ) 

CllllUleUd CHI! belence 

Inflow, local 

r:ucflow, locel 

;urolus ( cetici: ) 

: nil ow, lore 11n • . 

:ut II ow, torei ')n • . 

Surplus ( delicit ) 

~tt c~sntlow .... 

CUllUlattKl net casnflow 

1000 us s 

1998 

1870.000 

0.000 

1870.000 

1307.637 

0.000 
844.430 

18. 140 

113.375 

331.692 

0.000 

562.363 

2585.563 

1870.000 

:'55.7?2 
7'.4.208 

J.JCO 

'.51.!45 

·151.345 

693.a78 
1672.348 

1999 

11170.00C 

0.000 

1870.000 

1302. 195 

0.000 
844.430 

9.070 

113.375 
335.320 

0.000 

567.805 

3153.369 

11170.000 
1159.420 

7'.o.sao 
J. ~co 

'.42. 775 
. '.42. 775 

6Q0,250 

2362.595 

2000 

1870.000 

0.000 
1870.000 

1183.378 

a.coo 
1144.430 

0.000 

0.000 
338.948 

0.000 

686.622 

3839.991 

1870.000 

1163.048 

7·~6. ?52 
J.~co 

:0 . .330 

·20 • .330 

.~86.622 

3049.220 

2001 

11170.000 

0.000 
1870.000 

1226.058 

0.000 
844.430 

0.000 

0.000 
381.628 

0.000 

643.942 

4483.933 

1&70.000 

1205. 728 

664.272 
o.oco 

20. l30 
·20 • .330 

643. ?42 
:>693. 163 

2002 

1870.000 

(!.000 

1870.000 

1254.658 

0.000 
1144.430 

a.coo 
0.000 

410.228 

0.000 

615.342 

5099.274 

1870.000 
1:3: •. 323 

~35. 672 
J.;oo 

:o .JJO 

·20.330 

~15.3 .. 2 
~308.505 

1370.000 

0.000 
11170.000 

'254 .658 

a.coo 
!4t..4JO 

o.cco 
o.oco 

~10.225 

0.000 

~15 .342 

5714.616 

~ e7o. oco 
. =~~. J2! 

:;5 . .)72 
; . :.:a 

:J.3!0 

-:o.3-J 

.nl.~4' 

• 1 • " • ,. • • • • " ., .1,. • ,. • • • ~ • ., • '" • • ,. ,. • " " • ,. • " " • • • • • • • • • • • • • • ,. '" • • • • • • • J " • • J " • 1. • " • ,. • • ,. • • • • " ,. " • • .J ,. ,. ..... • • • o • • • • .i. I• • • • • • • • • • •I • • • • • • • ' • ' • ' 
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····················--·-······-·····································--·-··· C'a!FU 2. 1 • BALDO l CO. S.R.l., Mll.lll, ITALY ••••• 

Casllflov t..i,les, production in 1000 us s 

Year • • 

Taul cash inflov 

fiMnCiel resources 

Sales, net of t~ • 

Tatel cesll outflow • 

Tatel 1ssets • • 

()pc!r'ating costs • 

Cost of f i1111r1Ce • 
Repayment 

Corporeta tu 

Oividends s-id 

Surplus C deficit > 
Clallated cash bal1nee 

Inflow, local ••• 

Outflow, local ••• 

Surplus C deficit ) 

Inflow, foreign •• 

Outflow, foreign •• 

Surplus C de~icit ) 

Net cashflow •••• 

C1.11Ulated net cuhflov 

2004 2005 

1870.000 1870.000 

0.000 0.000 

1870.000 1870.000 

1254.658 

0.000 

1144.430 

0.000 

0.000 
410.2211 

0.000 

615.342 
6329.958 

1870.000 

1234.328 

635.6n 
0.000 

20.330 

-20.330 

615.342 
5539. 188 

1254.658 

0.000 

1144.430 
0.000 
0.000 

410.2211 

0.000 

615.342 
694!".300 

1870.000 

1234.328 

635.6n 

0.000 

:!0.330 

·20.330 

615.342 
6154.530 

2006 

1810.000 

0.000 

1870.000 

1254.658 

0.000 
1144.430 

0.000 

0.000 
410.2211 

0.000 

615.342 

7560.642 

1870.000 

1234.328 

6:>5.672 
0.000 

20.330 
-20.330 

615.342 
6769.872 

GLTCE~OL --· ccrcaE~ t~;o 



-----------------------------------·--···--·-·······-···--······-····-··-·· C::l'\FAR 2.l 

C.sllflov Disca<a>t1ng: 

a> e""ity ~id versus Met inccme flav: 

let present value •••••••••••••• 
Internal Rate of Return CIRREl) 

b) llet Worth versus llet c:-sll return: 
let present value •••••••••••••• 
lntert111l Rate of Return CIRRE2> •• 

c> Internal Rate Gf Return on total investment: 

1490.911 at 
21.39 % 

1967.70 at 
24.07 % 

let present value •• _........... 1906. 97 at 
Internal Rate of Return ( IRR ) •• 20.32 % 

Net llorth '" Equity ~id plus reserves 

10.00 : 

to.on x 

10.00 x 

I 
I 

SALJO 1 CO. S.R.l., MILAM, l~AlY ···-~ 

I 
I 
I 

-------------------------------------------------------·········-···------··--·--··--··---~~~~~~~--------------:::--~;;~~~;·;~~~1 
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SV··········································································· CCNFAI Z. t • BALDO & CO. S.lLL., MILAM, lrALT ••· 

Net Income St•tement in tOllO US S 

Te•r • • • 

Tot•l ules, incl. s•les cu 
Less: Vllri.tile costs, incl. ules tu. 

V•ri.tile Mrgin . 
As % of tot•l S•les 

Non-V11ri.tlle costs. incl. depnci•tion 

Op:f'•ti-l •rgin • 
As % of tot•l s•les 

Cost of firwice 

Gf'OSs profit • 
Allowances •• 

Tuable profit 
Tu •• 

Net profit 

Dividends 1>9fd 
Undistributed profit 
Accunulated i.ndistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity 
ROI, Net profit•interest, % of invest. 

19\IZ 

748.000 

0.000 

748.000 

100.000 

741.6115 

1993 

1122.000 
0.000 

1122.000 

100.000 

nl.tta 

1994 

1496.000 

0.000 

1496.000 

100.0CO 

928.238 

1995 

1870.000 

o.oao 

1870.000 

100.000 

1on.668 

1996 

1870.0CO 

0.000 

tll70.000 

t00.000 

1on.668 

6.312 JS0.882 567.762 797.332 797.332 

0.844 31 .273 37.952 42.638 42.638 

105.860 

·99.548 
0.000 

-99.548 

0.000 

·99.548 

0.000 
·99.548 

·99.548 

• tl.309 
·13.309 

·7.892 

0.257 

85 .690 65 .520 45 .350 36.2!!0 

265. 192 

0.000 

265. 192 

106.on 

159.115 

0.000 

159.115 
59.567 

23.636 
14. tat 
12.614 

9.95t 

502.242 

0.000 

502.242 
200.897 

301.~5 

0.000 

3Gt .3~5 
360.912 

33.5n 
20.143 

23.!!89 

t4.778 

GLYCE~OL 

751.982 
a.coo 

751.982 
300.7Y3 

451. :e9 

o.oco 
45 !. t81 

812. ::2 

40.2t3 
24.12!! 

35.763 

19.!•0 

76t .052 

0.000 

761.052 
304.421 

456.631 

0.000 

456.631 

1268.733 

40.698 

24.419 

36.200 

19.696 

· · · ocrcaB 1"90 
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-----------------------------------------····-···········-··-------········ COflFAR 2.1 • BALDO & CO. S.lt.l., MILAN, lr.\LY -----1 
Net Income Statement in 1000 us s 

Year. • • 

Total sales, incl. sales tax • • • • 
Less: v1riable costs, incl. sales tax. 

Variable mar9in • 
As X of total sales 

Non-variable costs, incl. depreciation 

Operationel .. rgin • 
As X of total sales 

Cost of finance 

Gross profit 
All OWllnCH • • 

Ta~able profit 
Tix • • 

Net pl"Ofit 

Dividends paid 
UndiStl"ibuted pl"ofit 
Accunulated U'ldistributed pl"ofit 

Gl"oss profit, X of total sales 
Net p.-ofit, X of total sales 

1997 

187il.OOO 
0.000 

1870.000 
100.000 

1022.630 

847.370 
45.314 

27.210 

820.160 
0.000 

820.160 
328.064 

492.096 

0.000 
492.096 

1760.829 

43.859 
26.315 

19911 

1870.000 
0.000 

1870.000 
100.000 

1022.630 

847.370 
45.314 

18.140 

829.230 
0.000 

829.230 
331.692 

497.538 

0.000 
497.538 

2258.367 

44.344 
26.606 

1999 

1870.000 
0.000 

11170.000 
100.00IJ 

1022.630 

847 .370 
45.314 

9.070 

838.300 
0.000 

838.300 
335.320 

502.980 

0.000 
502.980 

2761.347 

44.829 
26.897 

2COO 

1870.000 
0.000 

1870.000 
100.000 

1022.630 

847.370 
45.314 

0.000 

847.370 
0.000 

847.370 
338.948 

508.422 

0.000 
508.422 

3:!69.769 

45.314 
21.1e8 

2001 

1870.000 
0.000 

1870.000 
100.000 

Q15.930 

954.070 
51.020 

a.coo 

954.070 
0.000 

954.070 
381.628 

0.000 
sn.442 

3842.211 

51.020 
30.612 

~OE. Net profit, X of equity . 39.011 39.443 39.874 40.306 45.381 

I 
I 
I 
I 
I 
I 
I 
I 

~~~:-~~~-~~~~~~::~~~:~~~:-~-~~-:~:e~~: ........... ~~:~~------··-··:~:~~~---········:~:~~~---········:~:::~ ........... :::~~------ I 
GLYCEROL ••• OCT08E~ 1990 
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········································································-··ta.Fla 2.1 • BALDO' CO. S.R.L •• NILAN. ITALT ··--· 

Net lncell9R Statement in 1000 us s 

Tear •••• 

Total oles. incl. sales tu . • 
less: variable cosu. incl. sales tu. 

Variable •rvin •. 
As X of tot•l sales 

Non-variable costs, incl. depreciation 

Operatfonel •rgin • 
As X cf tot•l sales 

Cost of finance 

Gross profit • 
Allowances •• 
Taxable P'"Ofit • 
Tu ••• 

Net profit 

Dividends paid • 
Undistributed profit 
AccU11Ul•ted U'ldistributed profit 

Grass profit, X of total sales • 
Net profit, X of total sales • 
ROE. Net profit, % of equity •• 

ROI, Net profit+interest. X of invest. 

2002 

1870.000 
0.000 

1870.000 
UI0.000 

844.430 

1025.570 
54.143 

0.000 

1025.570 
0.000 

1025.570 
410.229 

615.342 

0.000 

615.342 
4457.553 

54.143 
32.?06 
48.782 
24.588 

2003 

11!7'0.000 
0.000 

1870.000 
100.000 

844.430 

1025.570 
54.943 

0.000 

1025.570 
0.000 

1025.570 
410.228 

615.342 

0.000 
615.]42 

5072.99S 

54.143 
32.906 
48.792 
24.588 

187\1.0CO 
0.000 

1970.:JOO 
100.000 

944.430 

1025.570 
54.943 

0.000 

1025.570 
0.000 

1025.570 
410.228 

615.342 

0.000 

615.342 
5688.2]6 

54.943 
32.906 
48.782 

24.588 

GLTCEROL 

200S 

1870.000 
0.000 

1870.000 
100.000 

844.430 

1870.000 
0.000 

1870.000 
100.000 

944.430 

1025.570 1025.57'0 
54.943 54.843 

0.000 0.000 

1025.570 
o.oco 

1025.570 
410.228 

t15 .342 

o.oco 
615.3~2 

6303.578 

54.843 
32.906 
48.782 
24.538 

1025.57'0 
0.000 

1025.57'0 
410.22!1 

615.342 

0.000 

615.342 
6919.920 

54.943 
32.906 
48 "82 

24.588 

· • • CCT08ER 1990 



av---··································· ................. ···················· CCJIFAJI 2. l • BALDO ' co. S.R.L., MILAN, ITAL? ••• 

Pl"Ojec:ted Bal.nee si-eets, constl'UCtian in 

Teal' 

Fized assets, net of deprec:iHian 

C-tl'UCtion in prGgl'HS 

CUrnnt assets • • • • • • • . 

Cash. ti.lit • • . • • • • . . • 
Cash surplus, fin.nee nail.tile • 
loss cal'l'ied fo!'Vlll'd 

loss •••••••••••••• 

Total liabilities 

1000 us s 

1990 

UJ.540 

0.000 

843.540 

0.000 

0.000 

0.000 

0.000 

0.000 

l!al.540 

1991 

2467. 190 

MJ.540 
1583.~50 

0.000 

0.000 

0.000 

0.000 

0.000 

2467.190 

------·-·--··-- ·------------·· 
ECJJi ty capital 

Resel"YtS, l'etained profit 

Pl'ofit ••••••••• 

Long and medium tena debt 

Curl'ent l i .tiil it i es • • • 

Bri ovel'dl'aft, fin.nee l'equind. 

Total debt 

Equity, % of liabilities 

610.000 1261.420 
0.000 0.000 

0.000 0.000 

262.000 1129.000 

0.000 a.coo 

11.540 76.no 

273.540 1205.no 

69.040 51.128 

GLYCE~OL ••• CC7C8E~ 1r,9c 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ii 

av--------------------------------------------------------------------------- CQllFAI 2.1 - IALDO' co. S.l.l., MIL.All, 1rALT ---

'rojectad l•lence Sheets, 'rOlia:tfan in 1000 us s 

Te•r . . . . 1992 1993 1994 1995 1996 

Total •ssets 2422.363 2213.806 2240.385 25911.361 2933.617 

·-------------- -·------------- ............................... ...... .. .. .. -- ..... -........... ................................... 
Ffaed assets, l'lltt of depreci•ti- 2224.952 1982.714 1747.476 1519.238 1291.000 
C-tructi- in progress 0.000 0.000 0.000 0.000 0.000 
CUrritnt USlttS . . . . - - - . - 89.038 105.480 139.087 171. 118 t7t. tt8 
Cull, .. . . . . . . . . - . . 8.825 4.05a 4.904 5.221 5.221 
Cull ~ha, finmnce 8Veilable • 0.000 22.005 348.918 894.7115 1466.279 
loss carried f-rd 0.000 99.548 0.000 0.000 0.000 
loss . - . - . . . .. . . . . . 99.548 0.000 0.000 0.000 0.000 

Tot.I lfabil !ties • . . . . . . . 2422.363 2213.806 2240.385 2590.361 2933.617 

--------------- ---------····-- .................................. .................................. .. ............................... 
Equity capitsl 1261.420 1261.420 1261.420 1261 .420 1261.420 
leserws, retained profft 0.000 0.000 59.567 350.912 812.102 
'rofit . . . . . . . . . 0.000 159. 115 301.345 451.189 456.631 
long and medium tens debt 9'1 .625 754.250 566.875 453.500 340.125 
Current lfabfl I ties . . . 27.197 39.021 51.17'7 63.340 63.340 
lerlt overdraft, finenc:e r~ired. 192. 121 0.000 0.000 0.000 0.000 

Total debt . . . - . . 1160.9'3 793.271 618.052 516.ll40 403.465 

Equity, % of liabilities 52.074 56.980 56.304 48.697 4:.999 

C!.TCEROL ·.. OCT08Eit 1990 

CQllFAI 2.1 · IALOO & CO. S.11.L., MILAN, lrl•LT ··---

Projitc:ted .. lance Shnts, Procb:tion in 1000 us s 

Tear • 1997 1998 1999 2000 2001 

Tot•l assets 3312.D9 3696.501 4086.107 4594.529 5166.971 
......................... ---······--···- ········-······ ---··········-- ············-·· 

Flud assets, net of depritelatlon 
c-truction in progress 

current assets • • • • • 
CHh, bank • • •• 

Cash surplus, fi"8fte:e av•ilable • 
loss carried forward 
Lass • • • 

Total liabilities 

Equity C•pi tel 

leserves, retained profit 
Profit 

long Ind lllediUll tenn debt 
Cu,.rent l i abil it I es • 

lanll OYerdr•ft, f inanc:e ~equi~ed. 

Equity,: of li1bilities 

1112.800 

o.ooc 
171.118 

5.221 

2023.200 
0.000 

0.000 

3312.339 

1261.420 

1268.733 

492.096 

226. 750 
63.340 

0.000 

290.090 

38.082 

934.600 

0.000 
111.g8 

5.221 

2585.563 

0.000 
0.000 

3696.502 

1261.420 

1760.829 

497.534 

lf3.375 
63.340 

0.000 

176.715 

34 .125 

756.400 

a.coo 
171.118 

5.221 

3153.368 

0.001' 

0.'JO 

4086.107 

1261.420 

2258.367 

502.980 

0.000 
63.340 

0.000 

63.340 

30.!71 

578.200 

0.000 

171.118 

5.221 

3t39.990 

0.000 

0.000 

4594.529 

1261.420 

2761.347 

508.422 

0.000 
63.340 

0.000 

63.340 

27 .4S5 

506.700 

0.000 

171.118 

5.221 

4483.932 

0.000 

0.000 

5166.971 

1261.420 
3269.769 

572.442 

0.000 
6l.l40 

0.000 

6l.J40 

Z4.··1l ................................................................................................................................................................................. 



-------·----------------------------------------···········---------------- CCllFAI 2.1 • IALDO & CO. S.R.L., Mil.All, l!AlT ••••· 

Projected Balance ~Hts, Production In 1000 us s 

Tnr - . . . . 2002 2003 2004 2005 2006 

Total assets . - . - - 5782.313 6397.654 7012.996 7628.338 8243.680 
-------- ................... ............................................ ........................................... ............................................ ........................................... 

filled assets, net of depnciarion 506.700 506.700 506.700 506.700 506.100 
c-truction in progren 0.000 0.000 0.000 0.000 0.000 
Current usets . . - . . . - - 171.118 171. 118 111. na 171.118 171. 118 
Cnh, bm1k - . . . . - . - - - - 5 .221 5.221 5.221 5.221 5.221 
tah -.Ph•, fi"9nee available • 5099.274 5714.616 6329.958 6945.299 7560.641 
Loss carried forwrd 0.000 0.000 0.000 0.000 0.000 
Loss - - - - . . . - . . - . 0.000 0.000 0.000 0.000 0.000 

Total liabilities. . . - . . - - 5782.313 6397.654 7012.996 7628.338 82.03.680 
.......................................... ...................................... .......................................... ........................................... ........................................... 

E41ity capital . - . - - 1261.420 1261.420 1261.420 1261.420 1261.420 
leservn, retained profit :sa.2.211 4457.553 5on.1195 56811.236 6303.518 
Profit . . . - . . . - . 615.342 615.342 615.342 615.342 615.342 
Long and -.iiwm tcna debt 0.000 0.000 0.000 0.000 0.000 
Current l i abil it i cs . . . 63.340 63.340 63.340 63.340 63.340 
lri owrdraft, finance r~ired. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . 63.340 63.340 63.340 63.340 63.340 

E~ity, X of l iabil itics 21.815 19.717 17.9117 16.536 15.302 

GLYCEROL - - • CCTC&Eil 1~9<' 
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8V··------·--------·····----------------------------------------------------- CCRFAI 2.1 - IAlDO & Cl. S.l.L., NILJll. ITAL? ·-

F°"i .. hd!!nge Effect in 1000 US S 

E~ic ANlysis excluding indirect effects 

100 1..nits forti!lft QI • 100.00 W1its l11C11l Cl 

9rmnd totel totel canstr. totel praci.lc. 

totel forei!lft inflow . . 

8'Uity cepit•l . . . 
Sllaidia. vents 

l-. '~erdnft 
uparts . . . . 
indirect effects . 

totel foreign autfl1111 . 

royeltia . . . . . 
equi.-.,c . . . - . 
iilll)Orted .. teriels . 
r~t l~' Oftrd. 
other r~ts . -
rep.tr i eted veges 

dividends peid 
interests - -
indirect costs 

net foreign Hcllge fl1111 
ill!POl"t substit'n effect 
net forsn exct19e effect 

present velues at 
foreign eacllange flow • 

net forgn eacllge effect 

907.38 
............................ 

0.00 

0.00 

907.38 

0.00 

··•·······•· 

2709.23 

-------·----
0.00 

102$.lll 

396.9S 

907.Ja 

o.ao 
O.aJ 

o.oa 
379.60 

············ 

-1801 .85 

25806.00 
24004. 15 

10.00 % 
-122~.56 

9960.06 

907.00 0.38 

·---------·- ------------
0.00 0.00 
0.00 0.00 

907.00 0.38 
0.00 0.00 

.................. . .. . ... ....... .. .. . .... 

11~ -~ 1524.15 

------·- -- -- .............................. 
'.:.00 0.00 

1- .00 -106.70 
0.00 396.9S 
0.00 907.35 
O.OCI 0.00 
0.00 0.00 
\).00 0.00 

53.oa 326.52 
................. .. .................. 

-278.08 -1523.77 
0.00 25806.00 

-218.oa 24252.Zl 

GlTCEROl 

.•••••••• c-truction ••.•••• -· _ procixtian 
1990 1991 1992 1993 

210.00 697.00 0.35 0.00 
............................ .................................. ... ............................... ... ............................ 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

210.00 697.CO 0.35 0.00 
0.00 0.00 0.00 0.00 

. . . ... .. .. ... ... ............. ............. ············ 

211.40 966.68 336.3i 169.24 
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0. 

I. 

1.1 

OPPORTUNITI" STIJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing in addition to the existing ones. a plant for the 

production of palm oil.<l) 

The proposed unit has a processing capacity of 36,000 tons of FFB (Fresh Fruit Bunches) per year 

producing 7,200 t/y of palm oil and 750 t/y of palmkemel oil. This output is b~d on 300 working 

days/y, 3 shifts/day, 8 hours/shift. 

The financial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project are as follows: 

- fi"<ed Assets: USS 3,585,400 (USS 1,700,000 in foreign currency) 

- Workin& capital (at full production): USS 111,519 (USS 9,667 in foreign currency) 

·International Rate of Return: 27,94% 

- Break-Even Point (at 5th year of production): 22% 

- Pav-Back Period: liule more than 5 years (including construction perioo) 

- Emplovees: 79 

On the basis of the analysis in this study, it is recommended that a feasibility study is undertaken. 

INTRODUCTION 

BACKGROUND 

Oil palm fruit consists of two main parts, the kernel and the pulp surrounding the kernel. From both 

oil may be extracted. The oil content of the kernel is 40-50% by weight, while it ranges between 40 

and 70% for the pulp, depending on the variety. 

From a chemical point of view the palrnkernel oil is different from the palm oii. In fact the former is 

mainly a lauric·acid oil while the Iauc..r is more rich in palmitic and oleic acid. 

Palm and palmkernel oil are utilized in alimentary industries (margarine, vcgctal butter) and in 

manufacturing of soaps, detergents, synthetic rubber, as well as edible oil. 

1 1 For add111onal background marenal see Volume I p. 54. 
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1.2 

OPPORTUNITI' S11JDY 

By products arc utilized in soap manufacturing. in poullry and 3.llimal feed industries. 

Prcscnlly, in Nigeria a lot of smallholders press their own palm fruilS into oil oy means of simpl..: 

machinery. This resullS in 2 poor qu· lity of the oil extracted (oxidation, not refmcd product), hence 

in rather low prices on the market. 

Palmkcrncl arc exported to the countries where oil will be extracted and traded as edible oils. 

YIELDS IN NIGERIA 

The climatic conditions of Nigeria arc generally favourable to palm trees. that grow in the southern 

states of Oyo, Ogun, Lagos, Ondo, Bcndc~ Anambra. Imo, Rivers, Akwa-lbom. Cross Ri~r and 

Benuc. 

The avcrag~ yields for the Nigerian plantations arc as follows: 

A) For wild grove palm-trees, one hectare of land can product: about 2 tons of fresh fruit bunches 

(FFB) ~ith 5% of kernel by weight. 

The palm-oil extraction rate is 9%, that means 180 kg per hectare. 

The kernel-oil extraction rate is about 40%, that means 40 kg per hectare. 

B) For Government estates and smallholders plantations. one hectare can produce about 10 tons of 

FFB with 5% of kernel by weight. 

The palm-oil ~xtraction rate ranges between 15 and 20%. that means 1.500-2.000 kg per hectare. 

The kernel-oil extraction rate is about 40%, i.e. 200 kg per hectare. 

The above mentioned yields arc rather low if compared \\.ith the ones of Malaysia, where 

selected cuhivars of palm-trees reach a yield of 25 tons of FFB per hectare anJ more. 

The main reasons which explain the low yields of the !'IOigerian oil-palm plantations arc the 

noxious weeds, intcrcropping with food crops and some soil nutrients deficiencies. 
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2. 

2.1 

2.2 

OPPOR11JNl1Y snJDY 

MARKET AND PLANT CAPACl1Y 

FORECAST DEMAND AND SUPPLY 

According to the studies carried out by l'RFOR (Nigerian Institute for Oil Palm Research) the 

estimated gap between supply and demand of palm oil will rise from about 200,000 tons in the year 

1990 up to more than 400,000 tons per year in early 2000. 

However, if the ongoing project (based on a feasibility study prepared by FAQ in 1987) fmanccd by 

the World Banlt, to expand and improve palm plantations as well as producing capacity is 

successfully implemented, the projected supply gap will be reduced. 

PLANT CAPACl1Y 

The proposed plant has a capacity of 5 tons/hour of fresh fruit bunches (FFB), that is the lowest 

economic size for this type of plant, considering tl:..: investment and the production costs. 

This plant should be operated 300 days per year over 3 daily shifts of 8 hours each. 

On the basis of the above mentioned figures tbP. yearly processing capacity will be 36,000 tons of 

FFB. 

The palmkemel-oil extraction line has a processing capacity three times greater than the 250 kg/h of 

hulled kernel coming from the input of 5,000 kg/h of FFB, thus its capacity is not saturated. On the 

other hand the size of the kernel-oil extraction line is the minimum available on the market. This 

means that the plant co:.ild also process kernels coming from other oil-mills located nearby. 

The yearly production of the plant is expected to be the following: 

- palm-oil (refined) 

- palmkernel-oil (refined) 

• kernel-calce (by-product) 

7,200 tons/year 

750 tons/year 

1,050 tons/year 

The above figures relevant u, the palmkernel-oil and kernel-cake have been calculated without 

considering any supply of kernel from external oil mills. The kernel-cake as by-produc:t will be solJ 

to the soap manufacturing industries. 
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OPPOR11INl1Y STIJDY 

.?.J SALES PRICES AND REVENUE 

The Central Bank of Nigeria Annual Report and Statement of Accounts 1989, and a MArket Sun-ey 

carried out by NIDB in August 1990 indicate the following selling prices. 

- palm oil (refined) 8,100 Naira/ton 

- kernel-oil ( refmed) 9,000 Naira/ton 

- kernel cake 700 Naira/ton 

These prices seem to be too high if compared with those related to the international market. 

Fmancial bullettins indicate the following: 

- palm-oil (refined) 400 US Dollars/t 

- kernel-oil ( refmed) 530 US Dollars/t 

To be conservative, the revenue will be calculated on the following selling prices: 

- palm-oil 500 US Dollars/t 

- kernel-oil 600 US Dollars/t 

- k ~mel-cake 80 US Dollars/t 

- palm-oil (refined) 500 S/t x 7,200 T/y USS 3,600,000 

- palmkemel-oil (refined) 600 S/t x 150 T/y USS 450.000 

- kernel-cake: 80 S/t x l,050 T/y USS 84,000 
........................................................... 

GRAND TOT Ai.. USS 4,13-i,OOO 

3. MATERIALS AND INPlITS 

3.1 MATERIALS BALA.i-.,,CE AND YIELDS 

The production yields have been calculated considering the following average figures: 

A) 100 kg of palm fruit pulp (separated from kernel) added with 50 kg of wa1er and 0.5 kg of 

hydrochloric acid during the kneading stage give: 

42.5 kg of palm-oil 
41.8 kg of water 
66.2 kg of wet solid panel 

PRODUCTION OF PALM-OIL 
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OPPORTUNl1Y STIJDY 

8) 100 kg of kernel added with 100 kg of water and 0.5 kg of hydrochloric acid during the kneading 

stage give: 

41.6 kg of palmkemel-oil 
60.9 kg of water 
98.0 kg of wet solid panel 

FBB arc the raw material from which palm-oil and kernd-oil can be obtained. As said before. a 

project, sponsored by the World Banlt is being implemented to expand plantations and increase the 

productivity. It can be anticipated that raw material will be available in sufficient quantity to make 

the plant operate without problems. Actually, the quantity needed for an annual production amounts 

to 36,000 tonnes, which is a negligible portion of the total production. The cost of the FFB is USS 

40/tonnc. 

Other materials arc entering the process hydrochloric acid and water. Hydrochloric acid is 

commonly traded in Nigeria by importers at USS 1:30/t. 

These figures haYC been considered in drawing the following materials balance scheme, where the 

figures between round brackets refer to the hourly production of the envisaged plant in kilograms, 

whilst figures between square brackets refer to l~C annual production in tons. 
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I 
I I 
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3.2 SPECIFIC CONSUMmONS I 
The specific consumplion per hour of raw malcrial and ulililics have been c5limalcd as follows: 

I 
- FFB = S · -s/hour 

I 
I 
1 
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OPPORTIJNllY STIJDY 

A) For the palm oil CXlraction line: 

- electric energy 
-water 
- hydrocbloric acid 
- ruel oil 

90kWb 
2cu.m/hour 
125 kg/hour 
70 kg/hour 

8) For the pal.mkcmcl-oil extraction line: 

- electric cocrgy 
-water 
- hydrochloric acid 
- fuel oil 

9SkWb 
02 cu.mjbour 
125kg/hour 
1.0 kg/hour 

'.'.IATERIALS AND lmLITIES: REQUIREMENTS AND COSTS 

On the basis or the abow: mentioned data and considering 7,'100 working hours per year (OD the 

basis of 300 days x 24 hours/day), the materials and utilities required by the plant opcr~ at 100% 

capacity, including consumption for the offices, are listed in the following table along with unit ~ 1d 

annual costs. 

Matttials/utilitia unit cost yearly annual cost 
consumplioa s 

Raw materials: 
.FFB 40 S/t 36,000 tons l,"'40,000 
. hydrochloric acid 230 S/t 92 tons 21,200 

Contaillfl'S: 
• SO litres capacity 2.50 $/each 97,000 242,500 
. 100 litres capacity 3.80 $/each 40,000 152,000 

Utilities: 
. electric energy 0.10$/kWb 810,000 kWh 81,000 
. water 0.01 $/m3 30,000 m3 300 
. fuel oil 30 S/t 533 ions 16,000 

Total 1,953,000 

As far as the packaging materials arc concerned, plas!ic or metal containers have been considered, 

wi1h capacity of SO and 100 litres. It has been assumed 1hat the whole kernel-oil and fifty per cenl of 

the palm-oil produced will be packed into 50 litres containers, while the remaining fifty per cent of 

palm-oil will be packed into 100 litres containers. 
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5.1 

OPPORTIJNllY STIJDY 

LOCATION 

The plant should be loca[ed in the area of oil-palm plantations. in a place lhal will be suitable 

coosidering lhc existing plants, the transport problems and the raw material availability. Waler 

sources also ha\"C 10 be coosidered, either by river or by artesian well, when seleaiag the sire for the 

plant. 

Electric: power will be supplied by lhc public main or by an autonomous gen-set of suitable size. 

l.aslly the required mai:powcr shall be pos511>ly recruited in the neighbouring vilbges in order lo 

allow the people lo live with their own families. 

PROJECT ENGIS'EERING 

THE PROPOSED TECHNOLOGY FEATIJRES 

The proposed technology is very simple and at the same time is the most up-dated and suitable to 

auain high yields in production and good oil quality. ll prevents lhe damages usuaU:1 encouo[ered in 

the traditional processing or palm fruits as performed by the smallh<'lders. namely: 

- lowering or the oil characteristics and decay of lhe minor \-aluable componenls, due to oxidation 

phenomena which occur during the pre-heating phase carried oul in oxygen atmosphere; 

- partial loss of kernel-oil, which is the most valuable col'lponent. due to mixing of the palm-oil with 

the kernel oil during the pressing phase; 

- a further oil quaiity loss during the decanlation phase performed under oxidizing atmosphere, 

which results in a higher acidity grade. 

The proposed plant will have such features that oil extracted, both f:om the fruit pulp and from the 

keme~ will not need any further refining stage. The oil quality is expected to be at the highest levels 

with regard to clearness, cleanness and low acidity grade. 

PRODUCTION OF PALM·OIL 
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OPPORTUNllY SllJDY 

PROCESS DF.SCRlntON 

The fresh fruil bunches arc pbccd into suilablc coalaincrs, which arc inlroduccd into a lunncl where 

lhcy arc sccrilizcd by means of superhcalcd Slcam. 

This operation. which lasts about oac hour. has the aim lo kill parasites and lo reader inactive the 

endogenous enzymes such as lipase which breaks up Cars causing oil lo become acid. 

Furthermore lhis operation has thc purpose lo reader fragile the fruil stalk in order lo mm easier 

ils separation from thc bunch. 

The fruilS arc mcdwllcally separalcd from thc bunch (trashing) and kernel of each fruil is separaccd 

from the pulp. Trashes arc sold lo thc soap manufacturiog industries. lhal utilize the residual oil 

CODlCDl. 

a) The fruil a is homogenized in a kneading unit (digcscor) under prcscl conditions of 

lcmperacurc. dilution. acidily and duration. These conditions arc automatically adjUSlcd during 

the working cycle. This operation lasts about 30 minutes al a temperature of 40 centigrades. 

During the digCSlioa phase the cell walls break up releasing their oil content. 

From the kneading unit the mass is seat 10 the dccanlcr where it is ceolrifugatcd and separated 

into a solid and a liquid (oil + water) phase. The oily phase passing through a vcnical centrifuge 

is separated into a first palm-oil fraction. The aqueous phase also caters lhc centrifuge separating 

the dispersed oil fraction. 

Al the same time the solid phase passes through a second kneading unit under preset conditions. 

which enables a second amount of oil 10 be extracted. This operalion lascs about 30 minules. at a 

tcmpera1ure of 90 ccnligradcs. The cxhauslcd solid phase is pressed so as 10 remove 1hc residual 

waler and then dried in order 10 be u1ilizcd as solid fuel for healing waler which will be added to 

the maucr in the kneading Slagc. 

b) As far as ~ processing is concerned. af1cr scpara1ion from 1hc frui1 pulp, kernels arc 

collected and ground in a hammer mill. Then a kneading phase lakes place under preset 

conditions of tcmpcralurc, dilu1ion wilh waler, pH and duration. This s1agc lasts 30 minu1cs at SO 

ccn1igrades. 11 is imporlant 10 remark that kernels arc processed withou1 removing shells in order 

10 achieve the highesl yields in oil cxtraclion. 
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OPPORTUN11Y snmv 

Then thc mass is fed to a decanter wbcrc the oily and aqueous phases arc separated from the 

solid one. The oily phase by means oC centrifugation produces a farsl quality of ltcmcl-oil. 

The aqueous phase also is a:Dlrifugatcd in the same vcnical centrifuge. while the solid phase is 

pressed. dried and sieved to separate meal and shells. Such meal can be utilized as animal feed. 

shells can be used as solid fuel 

PROCESS FLOW-CHART (PALM-OIL It PALMKERNEIA>IL) 
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It has been foreseen that the fanal products will be sold to the industries only (manufacturing 

margarine, detergents. etc.) in 50-100 litres containers and not to the small consumers. Furthermore 

it has been assumed that 50% of palm-oil produced will be packed in 50 li1res con1ainers and 1he 

remaining 50% in10 100 li1res containers. Palmkernel-oil will be packed in conlainers wi1h capaci1y 

of SO litres each. These conlainers will be plas1ic or melal drums, depending upon ihc availabili1y on 

1he local market Considering a specific gravi1y of 0.9 for bo1h. Ilic volumes of palm-oil anJ 

palmkcrncl-oil produced are rcspec1ively 8,000,000 and 833,000 lilres per year. 
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I 
Two separate filling lines, manually operated, have been foreseen. one for palm-oil. the other for 

ltcrncl-oil. Taking into account the above mentioned data lhc required containers will be as shown in 

I lhc following table: 

50 1 containers 100 1 containers 

I Product Drums Filling rate Drums Filling rate 
Nos drums/hour Nos drums/hour 

I Palm oil 80,IXX> u 40,<m 6 

Kernel-oil 16,700 3 - -

I 
The low filling rates or the table indicate that non-automatic filling lines will be sufficient to meet the 

I production requirements. The filling rates have been calculated on the basis or 300 working ~ys and 

I 
24 hours per day. 

I 5.5 MAIN EQUIPMENT usr 

I 
The production plz.nt consists or two main lines, namely lhe palm-oil extraction line and the 

palmlterncl-oil extraction line. For both the main plant machinery and equipment arc listed here 

I below. 

I A) Palm-oil cXJraction line; 

I 
. 2 metallic containers. capacity 2.5 toes each 

. 1 sterilization tunnel 

I . 1 vertical screw conveyor 

. 1 kernel separating machine 

I . 1 kneading unit 

I 
. 1 5-stage kneading unit 

. 1 decanter 

I . 2 reeding pumps 

. 2 vertical centrifuges 

I . 1 melal frame 

. 1 horizon1aJ screw conveyor 

I 
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OPPORllJNllY snJDY 

. 1 belt conveyor 

. 5 stainless steel tanks, 30 cu.mt capacity each 

. 2 transfer pumps 

. 1 electric control panel 

B) Palmkernel-oil CX(raqion line: 

. 3 vertical screw conveyors 

. 1 hammer hill 

. 1 3-stagc grinding machine 

. 1 horizontal screw conveyor 

. 1 2-stage kneading unit 

. 1 hydraulic lifting unit 

. pressing machiine 

. 1 horizontal centrifuge 

. stainless steel tank. ::?O cu. motors capacity, equipped with a transfer pump 

. 1 electric control panel. 

J.aboraton 

Equipment for the oil acidity test is required. whereas other analyses could be performed. when 

necc.ssary, by the NlfOR's laboratories. 

Maintenance workshop 

A work.shop is foreseen for the current mechanical and electricai maintenance. It will be equipped 

with the basic portable machines and hand tools (drilling and grinding machines, etc.). 

Transoort rgujomrnt 

For internal handling of raw material containers and various purposes an electric fork-lift bas been 

foreseen and a second one, diesel engine powered, for transportation in the open air. 
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5.6 

S.1 

S.7.1 

OPPORTIJNllY STIJDY 

UTILITIES 

The pbnt needs steam for sterilization or the palm FFB and heating during the process. Water is 

necessary for the boiler to produce steam and for general purposes (drinkable water, toilets, 

showers, etc.). Some quantity or compressed air is needed for the maintenance workshop and for 

general purposes. 

An emergency diesel generating set will be installed. 

The utilities equipment :S as follows: 

- n. l steam generator, capacity 1,000 kg/hour of steam at 4 bar, complete with recd water softener, 

- n. l compressed air station, capacity 15 cubic meters/hour at 7 bar; 

- n. 1 gen-set 300 kV A. diesel engine powered, air cooled. 

CML WORKS AND BUILDINGS 

The cost or the civil works, including the site preparation and development, will depend upon the 

conditions or the seleded place (soil, water, deforestation, site grading. etc.). The process 

equipment, the utilities and fa~ilities will be installed within a shed, while the administrative offices 

will be placed in a separate building. 

The shed will have a steel structure with internal partitions and external walls made or sandwich-type 

panels. The office building will be made or masonry with reinforced concrete structure. The shed 

floor will be or concrete slabs, while the surrounding area will simply be rolled. A fence, made or J 

steel wire net supported by small steel poles, will enclose the entire factory area. 

Required area 

The covered area or the plant has been estimated as follows: 

working shed 1,000 square meters 
storehouse 450 square meters 
workshop+ l;ib '..!.50 square meters 
utilities 150 square meters 
offices 150 square meters 
sheller 600 square meters 

TOTAL 2,600 square meters 
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The shckercd area bas been foreseen for storage of empty containers placed on pallets. plastic film 

wrapped. Taking into account the additional area for open yard, roads, trucks loading/unloading and 

other needs, the total required area can be estimated at 10,000 square meters. 

5.1 INVESTMENT COSTS 

The estimated investment costs arl! shown in the following table. The machinery and equipment 

were quoted by PIERAUSI, Ancona, Italy. 

Description Local Fo~ign Total 
currency currency 

s s s 
Machinery & equipment (FOB European port) - 1,300,000 1,300,000 
Transport, taxes and duties 260,000 130,000 390,000 
Erection 260,000 130.000 390,000 
Land and sit'! preparation 90,000 . 90,000 
Civil works and buildings 950,000 . 950,000 
Spare parts - 30,000 30,000 

TOTAL 1.560.000 1,590.000 3,150,000 

Contingencies 140.000 110,000 250,000 

GRAND TOTAL 1,700,000 1,700,000 13,.WO,OOO 

The industrial life of the plant has been considered 15 years. 

The maintenance costs arc estimated at USS 40,000. 

In the fmancial evaluation the investment costs, contingencies included. arc subdivided as follows: 

Preproduction expenditures FC USS 0 

Preproduction expenditures LC USS 80.000 

Machinery FC USS 1,700,000 

Machinery LC USS 600,000 

Land and site preparation LC USS 100,000 

Civil works and building LC USS 1,000,000 

TOTAL USS 3,480,000 
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6. 

7. 

7.1 

7.2 

OPPORTIJNllY STIJDY 

PLAiVf ORGANIZA TIQN 

The plant is considered an autonomous unit, complete wirb utilities and facilities, operating under 

the direction of an independent organization. 

MANPOWER 

In general, there is no need for special training, exception made for the production manager, who 

can attend training courses in the similar existing plants in Nigeria. For the other personnel it is 

recommended that the job training is carried out by one expert. made available by the technology 

supplier for one year after the start-up. The relevant cost is estimated at USS U0,000. 

MANAGEMENT 

General Manager 
Technical Manager 

ADMINISTRATION DEPT. 

Financial manager 
Accountants 
Purchasing head 
Store head 
Sales dept. bead 
Clerks 
Guards 
Drivers 

1 
1 

2 

1 
2 
1 
1 
1 
3 
6 
4 

19 

Salal)' (Naira/ycar) 

50,000 
40,000 

90,000 
Overhead 40% 36,000 

126,000 

40,000 
24,000 
12,000 
12,000 
12,000 
36,000 
36,000 
32,000 

204,000 
Overhead 403 g:z,coo 

284,000 
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7.3 PRODUCTION DEPT. 

Production manager 1 40.000 
Shift foremen 3 36.000 
(One each shift) 
Analyst 2 20.000 
Semiskilled workers 12 72.000 
( 'f each shift) 
Unskilled workers 33 132.000 
(11 each shift) 

51 300,000 
Overhead 40% 120,000 

420,000 

7.4 MAINTENANCE DEPT. 

Mechanics 4 40,000 
Electricians 3 30,000 

7 70,000 
Overhead 40% 28,000 

98,000 

1.5 SlMMARY 

ANNUAL CO$T 
Naira/y S/y 

Managemenl & administr. 21 412.000 52.000 
Production 51 420,000 53,000 
Maintenance 7 98,000 12.000 

GRAND TOTAL 79 930,000 117,000 

8. IMPLEMENTATION SCHEDULE 

Starting from lhe contract award. the lime needed to design, build and slart· JP lhe plant is in the 

range of 18 months. 

9. FINANCIAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR, whose: schedules arc-: enclosed 

.LS Annexe 1. 

In addition to the coefficients and parameters indicaled in the foreword, the following W'<' ~ 

considered: 
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9.1.1 

9.1..? 

9.1.3 

OPPO!t11JNl1Y STIJDY 

INPUIS 

lnmtmmt costs 

The total investment costs amount to 3,585,400 US Dollars. The portion in foreign currency lccoun:s 

for 1,700,000 US Dollars. 

Details of these figures arc shown in chapter 5.8. 

Sourq or financ:e 

The financing was assumed as follows: 

- Equicy 

- foreign Loan 
(interest 8%) 

1st disbursement 

USS 1,455,000 

USS 595,000 

2nd disbursement Total 

USS590,000 USS 2,045,000 

US$805,000 USS 1,445,000 

- BanJt overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 

Working capital 

The working capital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

1st year 60% 

2ndyear80% 

3rd and subsequent years 100% 

When the plant is in full production, the required working capital amounts to 111,520 US Dollars. 

It is worth mentioning that raw materials shall be available just before the commissioning and start-

up of the plan!. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 5 months before the plant starts to produce. 

The necessary sum is US $ 90,000. 
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9.1 • .& Total oroduction costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 60% of its nomina! capacity, the production costs 

amount to USS 1,864,480. 

In the third year, at full production, the costs amount to US S 2,502.700, then they stan a slight 

decrease year after year, to reach a constant amount of USS 2.110,000 from the 11th to 15th year. 

9.1.5 Jain reve!lue 

When the plant is in full production, the revenue is t;S S 4,J.3.t,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 60% : revenue = USS 2.480,000 

2nd year 80% : revenue = USS 3.307,200 

9.2 EVALUATION RESULTS 

9.2.1 Internal Rate of Return 

The internal Rate of Return is: 27.94%. 

9.2.2 Bmk-Even Point 

The Break-Even Point at 5th year is: 22% 

It has been calculate" according to the formula 

fixed COS(S 

revenue • variable costs 

The fixed costs include: labour (direct (I) + administrative), depreciation and financial costs. 

9.2.3 Pay-back Period 

The pay-back period is less than 6 years, including the construction period. 

l !) Direc1 labo11r 1s considered a5 a fixed cos1. due 10 1he necesauy 10 have well 1rained people ror 1he operalion of :he plane regardless of 
capaci1y u111i1.a1ion. 
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PALM Oil 
OCTOIEI 1990 

OPP!llll\lllY SlU>Y - FlllAl ISSUE 

2 yeer<s> of c-truction. 15 veers of Pl"OllEtion 
curr.ncy c-.ion retes: 

forefl" curr.ncy 1 unit • 

locel curr.ncy t unit • 
1.0000 units eccauntf"I cur.-.ncy 

t.0000 units eccaunti"I currency 
eccounting curr.ncy: t,000 USS 

Totel initiel illftStment cb"ing ~truction phese 

filled ants: 

current ants: 

totel ants: 

35a5.'° 
0.00 

3585.40 

Source of funds cb"ing ~tructian phase 

equity & gr.,,ts: 2045.00 
foreign loens 1445.00 
local loens 0.00 
to tel fl.nis 3490.00 

Cashflow fr1111 aper•tions 

Year: 1 
oper•ting costs: 1432.M 
deprec i It ion 316.00 
interest .115.60 

--···----------- ·····-----·· 
procb:tlon costs 11164.43 
thereof foreign 22.24 X 

tot•l seles 24a0.40 

gross inc- 615.92 
net ince111e 369.55 
cesh bel.,.ce 415.62 
net cuhflow 711.85 

5 

2110.00 
296.00 

57.80 
................................ 

2463.80 

50.354 X foreign 

0.000 X foreign 
50.354 X foreign 

0.000 X foreign 

41.404 % foreign 

10 

2110.00 

50.00 

0.00 
............................ 

2160.00 
9.a5 x 0.59 % 

4134.00 4134.00 

1610.20 1974.00 
1002.12 1184.40 
1117.49 1234.40 
1355.92 1234.40 

Net Prnent Value It: 10.00 x s 5228.aa 
lntornel Rate of Return: 27.94 x 
Return on equi ty1: 31.69 x 
Return on equi ty2: 34.56 x 

.............. -- .... -.......... --........ -................... -............... ··-. ---- ............. --- . -...... -- .. -.. ---- . ---- ........................... -............................................ --- ..................................... -- . 
Index of Schec:a.l es procb:ed by COMFAll 

Total initial invest111mt 

Tot•I invest111ent cl.ring production 

Total proclJction costs 

~orking Capital requireiients 

C.ashflow Tlbles 

Projected lalance 

Net incOllle statement 

Source of finance 
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Total Initial ltwestmifftt In 1.000 USS 

Tear ••••.•.•• 

Fiaed invest..,,t ccsts 

Land, site preparatian, ctevtlas-nt 

luildinp and civil .n.s •••.• 

Auail iary and service facilities 

Incorporated fiaed assets •• 

Plant ..chinery and equii:-nt • 

Total f iaed investment costs • 

Pre·pr-.Ctian capital eapenditures. 

•et working C8'=it•l 

Total initial invest..,,t costs 

Of it foreign, in X ••••• 

1990 1991 

100.000 0.000 

1000.000 0.000 

0.000 0.000 

0.000 0.000 
900.000 1400.000 

2000.000 1400 .000 

63.llOO 121.600 

0.000 0.000 

2063.llOO 1521.600 

35.071 71.083 

I 

I 
• llAlDO ' co. S.l.l •• llllAll. trAlT ••• I 
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1 Tatel CUrr-ent lnws-t In 1,000 USS 

I 
I 
I-
I 
I·_ 
,_ 

I 
I 
I 
I 
I 
I 
1~ 

I~ 

I 
I 
I 

Year ••••••• __ • 

Flud inws-t costs 
land, site preparation, ~lcis-nt 

luildinp and civil -a . . . . 
Aullil iary and service facilities • 
Incorporated fiaed assets ••• 
Plant, mdlinrry and ~ii-nt 

1992 

0.000 
0.000 

0.000 

0.000 
0.000 

1993 

0.000 
0.000 
0.000 
0.000 
0.000 

1994 

0.000 
0.000 
0.000 
0.000 
0.000 

Totlll fiaed invatment costs • • O.CIOO 0.000 o.000 

PreprOlixtian capitals expenditures. 0.000 0.000 o.ooo 
Uarting capital • • • • • • • • 19.306 2.430 19.784 

Total current inves~t costs • 19.306 2.430 19.784 

Of It foreign, X • • ••••• 25.904 0.000 9.m 

PAUi 0 I l • - - OCTOIER 1990 
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rotal Production Costs in 1,000 USS 

Te•r ••••••• 

% of ..-. c-ity <single product). 
law materi•l 1 • _ 

Otfter raw materi•ls 
Utilities • _ 

Energy ••• - •••• 

LM!aur, dir~t ••• 
Repair, •intenenc:e 
Spmres 
Factory ov~rlleads 

Factory costs 
Adllinistrative overtieads •••••• 
lndir. costs, ules and distribution 
Direct costs, sales and dis;:ribution 
Depreciation •• 
Financial costs ••• 

Tot•l production costs 

1992 

0.000 
864.000 
249.500 

9.780 

43.600 
53.000 
15.000 

9.000 
120.000 

1w.sao 
64.000 

0.000 

0.000 

316.000 

115.600 

1993 

0.000 

1152.000 

332.500 

13.040 
64.llOO 

53.000 

20.000 

12.000 

o.oco 

1647.340 

64.DOO 

0.000 

0.000 

316.0CO 
101.150 

2129.490 

1994 

o.coo 
1440.000 

415.700 

t6.3CO 
81.0CO 

53.000 
25.000 
15.CCO 

o.cco 

2046.0CO 

54.000 

a.coo 
o.oco 

306.000 

!6.700 

2502.7CO 

• BALCO I CO. S.Jt.~ •• Mll/.11, irAL! 

1995 

0.000 
1440.CCO 
415. 7t:O 

16.:!CO 
91.0CO 

53.000 
25.000 
15.JCO 

o.cco 

2046.0CO 
64.;JOO 

C.000 
O.:lOO 

2'il6.000 
n.250 

2.:.7!.2~0 

1996 

Q.JCO 
1~.aco 

415.7CO 

!o.3CO 

81.CCO 

53.0CO 

25.000 
15.000 

o.coo 

2046.000 
~.000 

0.000 
0.000 

296.000 

57.ICO 

2463.800 
::::::aas:::s:: =======zz::zasz =============== =============== =============== 

Costs per unit ( single pradlJct ) 
Of it fore:gn. X 

Of it variaole.: 
Tot1l labc\:r •• 

O.!lOO 

22.237 

c.oco 
117.0CO 

0.000 
13.303 
o.cco 

117.COO 

0.0ilO 
:0.!56 
0.000 

!17.:lOO 

o.~co 

:o.lao 
J.CCO 

il.000 
9.555 

0.:100 
::7.0CO 

I 

I 

I 
I 
I 
I 
I 
I 
I 
' ·-··-···-·------·--·---······-······----·····----···············-··--·----········ ···-----··-····-·-··--~~~~-~;~-~~:-~~~~~~-;;;ol 

Tot•l Production Costs in 1,000 USS 

\'ear ••••••• 

X of..-. capacity (single product). 
~aw Nterial 1 •• 

Ot~er raw materi•ls 

Utilities •• 
Energy ••••••• 
Labour, direct • • • 
llepair. 111aintenance 
Spares ••••• 
Factory overheads 

Fectory costs 
Adlllnlstratlv• over~ellds •••••• 

lndir. costs, HlH and distribution 
Direct costs, s•les and distribution 
Oeprect1tton •• 
Financial costs ••• 

Total production costs 

~~sts per unit ( sin9le product > 
~f it forvi9n, i 

Of it var1acle,~ 

1?tal l Joour .. 

1997 

0.000 
1440.000 

415.700 

16.300 
!11.000 
53.000 

25 .000 
!5.000 

o.oco 

1999 

0.000 
1440.000 

415.700 

16.JOO 
81.000 
53.000 

25.000 
15.000 
0.000 

1'>99 

o.oco 
:.:..:.o.cco 
415.700 

16.300 

!11.COO 
53.:lOO 

25.0CO 
:s.oco 
O.JCO 

2i:co 

J.aoo 
:-~o.:co 

~:5.700 

:6.3CO 
at .:lCO 

~l.:co 

Z5.0CO 

·~.:oo 

.J.:cc 

Z'JOt 

'J • .JCO 
t~O.OCO 

415. 700 

16.300 
81.000 

53.000 

25 .oco 
15.:lCO 
:l.JOO 

............................................... ···········---- ······-------·· .................... . 
<~46.0CO 

64.000 

0.000 
0.000 

280.000 
4l.350 

2046.000 

64.000 
0.000 
0.000 

2!10.000 
2!!.900 

Z~46.0CO 

64.000 
0.000 
0.000 

2ao.ooo 
14.450 

Z".:46.=co 
!>4.000 
o.oco 
O.:lOO 

2!0.000 

0.000 

2C~6.CCO 

60- .000 

0.000 

0.000 
,o.oco 
0.000 

.. ........................................................................................................................ .. 
2433.350 

a.cc~ 

9.384 
'l.:co 

: :7. :co 

2418.900 

0.000 
3.~3 

J.:co 

2404.450 

0.000 
~.29~ 

'l.::co 
·~1.~co 

2310.000 

J.:oo 
7. 7~1 

.J. ;r.o 
· :1. :c:i 

2160.000 

.. -. :co 

.. ··· 1 

....................................................................................................................................................................................... 
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Tot•l Prooa.c:tion Costs in 1,000 USS 

Year • _ • _ _ • • • • _ • 

X of ,__ C-sJKity <single prociJct>. 
1., •teri•l 1 ••• 

Ot~er r... •teri•ls 

Utilitin •• 
Energy ••• ___ _ 

lebour, dirKt ••• 

lepmir, •inten.nce 

fKtory costs • • 

Adllini&tr•ti,,.. o....~ellds •••••• 

lndir. costs. uln 8nd distribution 

Dir.ct costs, saln 8nd distribution 
Dapraclulon •• 

financi•l costs ••• 

Total production cost:. 

Costs per tatit C single product J 

Of it foreign, % • 

Of it variable,% • 
Total labour ••. 

2002- 6 

0.000 
1440.000 
4t5.700 

16.300 
81.000 

53.000 

25.000 

15.000 

0.000 

2046.000 

64.000 

0.000 

0.000 
0.000 

0.000 

2t10.000 

========s==:=s 
0.000 
0.7t1 

0.000 
117.000 

PAL!I OIL ••• CCiOBE~ 1~9C 
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Ne' \lorki"9 Capi,•l in 1,000 USS 

Ye.r . . . . . . . . . . 1992 1993 1994 1995·2006 I 
Covenge . . . -co'o 

CUrren' asets l I AccCIW\ts receiv.tlle 30 12.0 119.407 142.612 1i5.833 ~0.!33 

Inventory 8"d .. teri•ls • 8 42.5 26.407 35.1~ 44.000 :.:. • .;co 
Energy . . .. . 360.0 0.135 0.180 0.225 0.225 I Spares . . . . . 180 2.0 4.500 6.000 7.500 7.500 
llOrtc in progress 1 360.0 3.802 4.576 5.~03 s.~a3 
Finislled procllc:ts 7 51.4 27.P.62 33.276 41.025 ~ l.02! 

I CBh in hand . . . 15 24.0 10.875 6 208 6.~42 6.542 
Tot•l current .ssets 192.987 228.04'1 2!0.Stl 2!0.811 
CUrrent l i eb il i ti es mr1d 

AcC016'ts ,,.-,.ble • . . . 30 . .1 103.682 136.312 169.292 169.292 

I ····----··---·-
........................ _______ --·---··---··-- -------·-------

Net working capiul . . . . 89.306 91.735 111.519 1:1.519 
lncre11Se in working caapi t•l 89.306 2.:.30 :9.78:. O.JCO 

Net working capit•l, local 66.1n !4.C02 •CL!53 :Jt .!53 I Net worki~ capit•l. foreign 23. t33 7.733 9.!:>67 9.667 

I 
Note: lldc z minilllU'I days of covera~e ; :oto : coefficient of turnover • 

········································································································:~~~-~;~·:::·~~;~~~~-;~~~, 

I 
I 
I 



I 

I 
av---·····-·······-·········-··--··········--·······-·········-·······---··-· CCllFAll 2.1 • IAlDO' co. S.R.l., "llAll, ITAlT ••• 

I Source of Fin.nee, CQnStruction in 1,000 USS 

Year •••••••••••••• 1990 1991 

I Equity, e:>rdinary •• 1455.000 590.000 
Equity, preference. 0.000 0.000 
Subsidies, 9rants . 0.000 o.c.oo 

I Loan A, foreign • 595.000 aso.ooo 
loan I, foreign •• 0.000 0.000 

I 
Loan C, foreign • o.coo 0.000 
Loan A, local. ... 0.000 0.000 
loan I, local, ... 0.000 0.000 
Loan C, local •••• 0.000 0.000 

I 
---··-·-·------ ......................................... 

Total loan ........ 595.000 1150.000 

CUrrent liabilities 0.000 0.000 

I 
lank overdraft 13.llOO 111.600 

----------- ............ ........................................... 
Toul fi;;nds ........ 2063.800 1521 .600 

I PALM OIL ... ccrose~ 19(;0 
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SV· • • • • •• • • · •• •• ••• • •• • • · • • • • • •••• ·- • -- ••• • • - • • • •• ••• • • • • • • • • ·- - - • • • • • •• - • - - - COIF.Al 2. 1 • SALOO I CO. S.~.l •• !'!!LAii. :7Al? ··t 
Source of Finance, proOJction in 1,000 USS 

'te•r •••••••••••••• 1992 1993 1994 1995-99 I 
E~ity, ordinmry •• 0.000 0.000 0.000 0.000 
E~i ty. preference. 0.000 0.000 O.CJOO 0.000 
Subsidies, gr.nts • O.OOG O.Oo.l 0.000 o.oco I 

LOln II, foreign . -180.625 -180.625 • tll0.625 -180.625 

Loen I, foreign •• 0.000 0.000 0.000 0.000 
lo.n c, foreitn . 0.000 0.000 0.000 0.000 I 
LOln II, local. ••• 0.000 0.000 0.000 0.000 
LIMn I, local •••• 0.000 0.000 0.000 ~l.OCO 

LIMn C, loc•l •••• 0.000 0.000 0.000 0.000 
................................ .................................. -----------·--- ... ..................................... I 

Total loen ............... ·180.625 ·180.625 -1110.625 ·lS0.625 

Current liabilities ~03.682 32.630 32.980 \UCO 

Bri overdraft ..... ·9S.400 0.000 0.000 J.COO 1 
........................................... ... ....................................... .......................................... . ....................................... 

~~~~~- ~~- :: : : :: : . -· ...... ~~~:=~= ........ -~~~~:~ --. ------~ ~~~ :~~ .... -.. -. ~ :~~:~= ... -··-... -... -----. --. -... -.. -------- -- -1 
?iU! OIL --- CCTCSc~ :;;.J 
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av------------------------------------------------------·-------------------- COMFAR 2.1 - aALDO' co. S.R.L •• MILAN, ITALY -·· 

C•shflow T.t>les. construc:tiar. in t,000 USS 

Te•r ••• 

Tot•l casl'I inf low 

Fil18ftei•l resOUt'ces 

Sales, net of tu 

Tot•l c~ outflow 

Total usets • 

Opereting costs 

Cost of f i118ftee 

lep.yment 

Corpor•t• tax 

Di-lidends P8id 

Surplus C deficit > 
O.Ulated cash balance 

Inflow. local 

Outflow, local 

Surplus c deficit > 
Inflow, foreign 

Cutflow, foreign • 

Surplus C deficit > 

Net caSllflow • 

Cu.1lated net caSllflow 

1990 

2DSO.OOO 

2050.000 

0.000 

2063.SOO 

204G.OOO 

0.000 

23.800 
0.000 

0.000 

0.000 

-11.aoo 
-13.800 

1455.000 
1340.000 

115.000 
595.000 
723.800 

·121!.800 

·2040.000 
·2040.000 

1991 

1440.000 

1440.000 
0.000 

1521.600 

1440.000 

0.000 
1!1.600 

0.000 
0.000 

0.000 

·1!1 .600 
-95.400 

590.000 
440.000 
150.000 
1!50.000 

1081 .600 
-231.600 

-1440.000 
-3480.000 

PAL~ D[L ••• acres:~ 19~0 



------··--···-···-·-·-·····-··--··-····-·············--···-················ CCMFAR 2.1 · BALOO 1 CO. S.l.l., ~!LAN, !;ALT··· 

Cashflcv tables, proa.ction in l,000 USS 

Tear •• 

Total cash inf lcv 

Financial resources 

Sales, net of tax 

Total cash outf lov 

Total assets • 

Operating costs 

Cost of finance 

Repa~t 

Corporate tu 

Dividends paid 

Surplus C deficit ) 

Cuaulated cash balance 

Inflow, local 

Outflow, local 

Surplus C deficit ) 

Inflow, foreign 

Outflow, foreign • 

Surplus C deficit 

'let cash ti ow • 

CU1Ulated net casnflcw 

2004 

4134.000 

0.000 
4134.000 

2919.600 

0.000 
2110.000 

0.000 
0.000 

809.600 
o.oco 

1214.400 
14060.390 

4134.000 
2904.600 
1229.400 

a.coo 
15.0CO 

·15 .000 

1214.400 
12640.990 

2005 

4134.000 

0.000 
4134.000 

2919.600 

0.000 
2110.000 

0.000 
0.000 

809.600 
0.000 

1214.400 
15274.7'90 

4134.000 
2904.600 
1229.400 

a.coo 
15.0CO 

·15.000 

1214.400 
13855.390 

2006 

4134.000 

0.000 
4134.000 

2919.600 

0.000 
2110.000 

0.000 
0.000 

809.600 
0.000 

1214.400 
16489.190 

4134.000 
2904.600 
1229.400 

0.000 
15.000 

·15.COO 

1214.400 
15069.7'90 
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SY·····--·---··················-·-··--··············-········--·-·-······---· CCMFAR 2. t - SALOO ' ::i. S.il:.l., "[LAN, [~A~! ---

Coshflow tables, ;irOduction in t ,000 USS 

Finonciol resources 

Sales, net of tu 

Tot•l casl't outflow 

Total essets 

Operating costs • 

Cost of finance • 

Repayment 

Corporote ux 

Dividends paid 

Surplus ( deficit ) 

Cunulated cash balance 

Inflow, local 

Cutflow, local 

Surplus C deficit > 
Inflow, forci gn •• 

Cutflow, foreign .• 

Surplus C deficit 

Net cash fl ow • • • • 

Cunulated net casnflow 

1992 

2584.082 

103.6112 

2480.400 

2168.460 

192.4187 

1432.880 

115.600 

180.625 

246.368 
0.000 

415.621 

320.221 

25!1J. 72.3 

1719.743 

863.980 

0.358 

448.717 

·448.358 

711.846 

-2768. 154 

1993 

3340.155 

32.955 

ll07.200 

2499.984 

35.060 

1711.340 

101.150 

180.950 

471.484 

IJ.000 

840.17t 

1160.393 

3340. 155 

2221.609 

1118.546 

0.000 

278.375 

·278.375 

1121.946 

·1646.207 

1Ci94 

4166.980 

12.980 

4134.000 

3082.609 

52.764 

2110.0CO 

86.700 

180.625 

652.520 

0.000 

1084.371 

2244.764 

4:66.9n 

2796.343 

1368.629 

o.oca 
264.267 

-284.258 

1351.696 

-294.511 

1995 

4134.000 

0.000 

4134.000 

3025.175 

0.000 

2110.000 

n.z5o 
180.625 

662.3CO 

0.000 

1108.825 

3353.589 

4134.000 

2757.300 

1376.700 

0.000 

267.675 

·267 .S75 

1361. 700 

1067.188 

4tl4.000 

0.000 

4134.000 

3016.505 

0.000 

2110.000 

57.SOO 

1!0.625 

668.080 

0.000 

4471.083 

4134.000 

2763.080 

137::1.920 

O.JCO 

253 . .:.25 

-2s1 . .:.25 

1355.na 

z.:.23. ICS 

4134.0CO 

o.cco 
4134.0CO 

3014.235 

o.oco 
2110.0CO 

43.350 

180.625 

680.260 

o.cco 

1119.765 

5590.!.:.9 

4134.000 

2775.260 

1358.7.:.o 

a.CCC 
238.975 

-23~.975 

i343. i'!.~ 

3766.S4S 

···-······················································-··········-····· C:MFAR 2.1 . ;AL~O' c:. s.~.l., "[LAN, :rAL! •·•·• 

Cashflow tables, production in 1,000 USS 

Year •. 1996 

Total casn inrlow 4134.LOO 

Fi.,ancial resources 0.000 

Sales, Mt of tax 4134.000 

Total cash ~utf low 3005.565 

Total assets 0.000 

Coe rating costs 2110.000 

Cost of t inance 2!.900 

Repayment IS0.625 

~,rporate tu 686.040 

Dividends paid 0.000 

Surplus C d~'icit l 1128.435 

C"""'lared cash b.1lanc~ 6719.21!4 

Inflow, local 4134.000 

Cuttlow, local 2781 .040 

Surplus ( eel•~·: ) ~352.960 

!nftow, ,.,,..,1-;n 
":1Jtfl.,w, ~1're1jn .. 

~~rptu~ ( ~~~1ci~ ) 

ijft cosnt l llw •••• 

:·J!l.llat~d net casntl~w 

:.:co 
22~.525 

·2~!..52S 

'.ll7.76u 

s 104. !09 

1999 

4134.000 

0.000 

4134.000 

2996.895 

0.000 

2110.000 

14.450 

180.625 

691 .820 

0.000 

1137.105 

7856.38? 

4134.000 

271!6. IJ21) 

:341.1eo 

) .JC~ 

.;·~. '.l75 

. : • J. J75 

'.H2.'.ll0 

1~l6.?e8 

2~CO 

4134.CCO 

o.cco 
4134.000 

2807.600 

O.:JCO 

2110.COO 

o.cco 
O.:JCO 

697.oOO 

o.cco 

1326.400 

-;1182. 1a1 

.Oll4.CCO 

27?2.6CO 

:126.4::0 

7'.'~l. !~ll 

2~01 

4134.000 

0.000 

4134 .000 

2899.600 

0.000 

2110.000 

0.00(] 

O.JCC 

7e9.600 

il.000 

1234.400 

'.0417.190 

.;.134 .. JOO 

1g114.6CO 

. ~ . ~: ') 

.. ~.=~I') 

2~C2 

.:.13.:..oco 

O.JOO 

4134.000 

2919 .600 

·'.l.JCO 

2~10.;co 

a.JOO 

:i.aco 
!09.600 

'.l.:JOO 

'.2'.4.4CO 

: :6lL s;o 

2?il4.~CO 

., 
.• ~. :: J 

.... . .. 
... ,. . •vv 

2~03 

41!4.CCO 

o.oao 
-134.CO•J 

2919.600 

1.~co 

2110.MO 

J.JOO 

J.:co 
809.600 

.J •. JCO 

'. 2!45. ??C 

41J4.COC 

2'?'l~. ~1)0 

............................................................................................. ··········· ...... . 



• ••••••••••••••• • ••••••••••••••••••• • •••••••••••••••••••••••• •••• •••• • •• ••• CCMFAR 2. 1 

Cuhflov Discounting: 

a) Equity pair' versus Net income flow: 
Net present value •••••••••••••• 
Internal Rate of Return CIRRE1) 

b) Net Worth versus Net cash return: 
Net present value 
Internal Rate of Return CIRRE2> •• 

c) Internal Rate of Return on total investment: 

45n.29 at 
11.69 % 

5360.50 at 
34.56 x 

Net present value • • • • • . • • • • • • • • 52211.88 at 
Internal Rare of Return ( IRR ) • • 27.94 % 

Net Worth =Equity paid plus reserves 

10.00 x 

10.00 % 

10.00 x 

I 

I 
3ALOO 1 CO. S.~.L., MILAN, :H.LY 

I 
I 
I 

. ··········· ............... ·······---.... ··············· ········ ............. -............... ······ .... ·;:~~ -~;~-: :: -~~;~~;-~;;~I 
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av--------------------------------------------------------------------------- COMFAll 2.1 - BALDO' co. S.R.L., "llAN, tT.lLY ---

Net lncane Statement in 1,000 USS 

Year • - •• 

Total sales, incl. sales tax . . . . 
less: variable costs, incl. sales tu. 

Variable Nrgin 
As % of total sales 

Non-variable costs, incl. depreciation 

Oper•tfonal 118rgin • 
As % of total sales 

Cost of finance 

Gross profit 
Al low•nces • 
Taxable profit 
TH •• 

Net profit 

Dividends paid 

Undistributed profit 
AccUT1Jlated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity • 
ROI, Net profit•interest, % of invest. 

1992 1993 1994 1995 1996 

2480.400 3307.200 4134.000 4134.000 4134.000 
0.000 0.000 0.000 0.000 0.000 --- .............................. ............................................ ... ..................................... .. ---... -... -........ -......... ... ...................................... 

2480.400 3307.200 4134.000 4134.000 4134.000 
100.000 100.000 100.000 100.000 100.000 

1748.880 2027.340 2416.000 2406.000 2406.000 
.......................................... ............................................ ............................................ ... ......................................... ....................................... 

731.520 1279.860 17111.000 lna.ooo lns.ooo 
29.492 38.699 41.558 41.!!00 41.800 

115.600 1ot. 150 86.100 n.250 51.aoo 

615.920 

0.000 

615.Y20 

246.368 

369.552 

0.000 

369.552 

369.552 

24.831 
14.899 

18.071 

13.592 

1178. 710 

0.000 

1178.710 

471.484 

707.226 

0.000 

707.22S 
1076.;/8 

35 .641 

21.384 

34.583 

22.633 

1631.300 

0.000 

1631.300 

652.520 

978.780 

0.000 

978.780 
2055.558 

39.461 

23.676 

47.862 

29.667 

1655. 750 

0.000 

1655.750 

662.300 

993.450 

0.000 

993.450 

3049.008 

40.052 

24.031 

48.579 

29.673 

1670.200 

a.coo 

1670.200 

668.080 

1002. 120 

0.000 

1002.120 
!.051. 12!! 

40.402 

24.241 

49.303 

29.512 

PALM OIL ··- CCTCBE~ 1990 



----·-···-·-·--····-·--············--···--··-···-··········------·--······· CCMFAR 2. l - BALDO & CO. S.R.l., MILAN, trAl'!' •••• 

Net lncane Statement in t,000 USS 

Year •••• 

Total sales, incl. sales tu • • • 
Less: variable costs, incl. sales tax. 

Variable 11argin •• 
As X of total sales 

Non-variable costs, incl. depreciation 

Operational .. rgin • 
As X of total sales 

Cost of finance 

Gross profit 
Allowances • 
Taxable profit 
Tax ••• 

Net profit 

Dividends paid 
Undist~ibuted profit 
Accunulated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity • 

ROI, Net profit•interest, % of invest. 

l997 

4l34.000 
0.000 

4ll4.000 
100.000 

2390.000 

1744.000 

42.187 

43.350 

1700.650 

0.000 

1700.650 

680.260 

1020.390 

0.000 

1020.390 
5071.5l8 

4l .138 

24.683 

49.897 

29.618 

1998 

4134.000 
0.000 

4134.000 

100.000 

2390.000 

1744.000 

42. l87 

28.900 

1715. tOO 
0.000 

1715. lOO 
~.040 

1029.060 

0.000 

1029.060 

6100.578 

4l.488 
24.S93 

50.32t 
29.457 

4134.000 

0.000 

4"34.000 

100.000 

2390.000 

l744.000 

42. l87 

1:..:.so 

tn9.sso 
o.~oo 

~729.550 

69l.!!20 

1037. 730 

IJ.JCO 

:c31. no 
7138.308 

41.837 

25. ~02 

50. 745 

29.296 

2000 

4134.000 

0.000 

4134.:;ca 

l00.000 

2390.0CO 

1744.000 

42. l87 

0.000 

1744.0CO 

Q.000 

m • .:..coo 
697.600 

l.CCO 

:c:.6.400 

s1e1..:ca 

42.137 
25.3:2 
51. ~69 

29. ~35 

200l 

4134.000 

0.000 

4134.000 

100.000 

2160.000 

1974.000 

47.750 

a.coo 

l974.COO 
0.000 

1974.000 

7e9.6oo 

11!4.400 

J.JOO 
~·a~.•CO 

9369. 107 

:.7.750 

23.:.So 

57."17 

32.97!! 

?~U4 OIL ••• CCiOBEil 1991 
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··········--···--···---·-··----···--·---············-·----·········-·-····· c:JIF.ll 2. l • BALDO' c:J. S.l.L •• 'l[~.U., ITALY ··-·· 

Net lncClllle State.ent in 1,000 US$ 

Tear • • 

Total sales, incl. sales tax • • 
Less: variable costs, incl. sales tu. 

Verieble •rgin • • 
As X of total sales 

Non·var-ieble costs, incl. depreciation 

Operational .. rgin •• 
As X of total sales 

Cost of finance 

Gross profit • 
Allowanus • 
Tax.tile profit 
Tax • • 

Net profit 

Dividends paid • • • • 
Undistributed profit •• 
AccU11Ulated undistr;buted profit 

Cross profit, % of total sales 
Net profit, % of total sales 
RCE, Net profit, % of ~ity • 
ROI, Net profit•;nterest, % of invest. 

~002 

4134.000 

0.000 

4134.000 

100.000 

2110.000 

2024.000 
411.960 

0.000 

20::4.000 
0.000 

2024.000 
809.600 

0.000 

1214.400 
10583.510 

48.960 
29.376 

59.384 
33.813 

Z003 

4134.000 

0.000 

4134.000 

100.000 

2110.000 

2024.000 

48.960 

0.000 

2024.000 

0.000 

2024.000 

809.600 

0.000 

1214.400 

11797.910 

43.960 
29.376 

59.384 

33.513 

2004 

4134.000 

o.aoo 

4134.000 

100.000 

2110.000 

2024.000 

411.960 

0.000 

2024.000 

0.000 

2024.000 

!09.600 

0.000 

1214.!.00 

13012.310 

48.900 
29.376 
59.384 

33.313 

2005 

4134.000 

o.oco 

4134.000 

100.000 

2110.000 

2024.000 

411.960 

0.000 

2024.000 

0.000 

2024.000 

809.600 

o.oco 
l2!(..4(j0 

l(.22!>. 710 

48.960 

29.376 

59.384 

33.813 

4134.000 

o.xo 

4134.00G 

100.000 

2110.000 

2!l24.0CO 

48.960 

0.000 

2024.0CO 

0.000 

202.:..aoo 

!C9.!o00 

0.000 
~ 2!~.t.QQ 

~544 t. t!O 

.:.a.96il 

29.376 

59.381. 
33.513 

?AL~ ctl • • - :crcec~ :990 



8'1------------------------------------------------------------······--------· c:JIFAI 2.1 • 9Al00 & CO. S.I.~ •• !'9[\.All, [!.It• ·•• 

Projected lal1111Ce Sllttts. construction in 1,000 USS 

Tear 

Total assets 

Filled assets. net of deprecinion 

c-truction in progress 

Current assets • • • • • . • • . 
casi.. i.lk ••.•••....• 

Cash surplus, fin1111Ce aY11ilable • 

loss carried forward 

loss •••••••••••••• 

Total li.tlilities 

E~ity C-s>ital 

Reserves. retained profit 

Profit ••••••••• 

long and mediU9 tera debt 

Current liabilities ••• 

lri overdraft, finance r~irtd. 

Total debt • • • • • • • 

Ec;uity, X of l iabi l iti~ 

1990 

206l.aoo 

0.000 

2063.800 
0.000 

0.000 

0.000 

0.000 

0.000 

2063.800 

·----------··-· 
1455.000 

0.000 

0.000 

595.000 

0.000 

t3.llOO 

6C8.SOO 

70.501 

1991 

3585.400 

206l.800 

1521.600 

0.000 
0.000 

0.000 

0.000 

0.000 

3585.400 
......................................... 

2045.000 

0.000 

0.000 

:445.000 
0.000 

9'5.400 

t5.:.\l.400 

57.037 
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!V··········································································· COMFAll 2.1 • LUDO & CO. S.1.L.. Mil.All. Ii.ALT ••• 

Projected lal....:e Sllttts. Pr~tion in 1 .000 USS 

I 
Temr . . . . . . . . 1992 1993 1994 1995 1996 

Total assets . . . . . . . . 3782.609 4341.539 51n_914 5985.799 6807.294 
......... -................................ ............................................. -----·--·------ ... .......................................... ... ........................................ 

I 
I 

Fixed essets, net of depreci•tion 3269.400 2953.400 2647.400 2351.400 2055.400 
Construction in progress 0.000 0.000 0.000 0.000 l!.000 
CUrrent assets . . . . . . . . . 182.112 221.539 274.269 274.269 274.269 
Cull, bank . . . . . . . . . . 10.875 6.208 6.542 6.542 6.542 
Cull surplus. fin....:e 1v•ilable • 320.221 1160.393 2244.763 3353.5aa 4471.083 
loss carried forwrd 0.000 0.000 0.000 0.000 0.000 
loss . . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I Total limbilitiH. . . . . . . . 3782.609 4341.8.39 51n.974 5985.799 6807.294 
......................................... --···----·----- .. .................................... ---------·----· ... ....................................... 

I 
I 

ECJ,!ity capital . . 2045.000 2045.000 2045.000 2045.000 2045.000 
Reserves. retained profit 0.000 369.552 1076.778 2055.558 3049.ooa 
Profit . . . . . . . . 369.552 707.226 978.780 993.450 1002.120 
Long and mediua tena debt 1264.375 108.3.750 903.125 n2.5oo 541 .875 
Current liabilities . . 103.682 136.312 169.292 169.292 169.292 
lanlt overdreft. fin....:e reCJ,1ired. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . 1368.057 1220.062 10n.411 891. 792 711.167 

I E~ity, :: of liabilities 54.063 47.100 39.532 34.164 30.041 

I 
PALM OIL ••• ccrceER l990 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• COIFAR 2. I • 3ALDO ' c::. s.a.L.. MIL.All. IULT ••••• 

I 
Projected B~lance Sheets. ProdUc:tion in 1,DDO USS 

Tear 1997 1998 1999 2000 2001 

I 
I 
I 

Total assets . . . . 7647.059 8495.495 9352.600 10399.000 11583.400 
.......................................... ... .................................. ... ... -- ....................... --.. ---...... ---...... -...... ... ............................. 

filled assets, net of depreciation 1775.400 1495.400 1215.400 935.400 1185 .400 
Constt'\<Ction in progress 0.000 0.000 0.000 0.000 0.000 
Current assets . 274.269 274.269 274.269 274.269 274.269 
C•sh, banlt . . . . 6.542 6.542 6.542 6.542 6.542 
Cash surplus, finance available 5590.848 6719.284 7856.389 9182.789 10417.190 
Loss carried forward 

~·""" ~-==~ v • ....,, v.uw u.wu 
Loss . 0.000 0.000 0.000 0.000 0.000 

I 
I 
I 

Total liabilities 7647.059 8495.495 9352.600 1C399.000 I 1583.400 ---"'"' --............... --. ...... .. -.... -.. -......... - ................................. -.. --............ -...... - .. -.. -............ -- -...... 
E~ity capital 2045.000 2045.000 2045.000 2045.000 2045 .000 
•eserves, retained pro Ii t 4051.128 5071 .518 6100.578 7138.308 8184.708 
Prolit 1020.390 1029.060 1037. 730 1046.400 1184.400 
Long end medi~ ter~ debt 361.250 180.625 a.coo 0.000 0.000 
Current liabilities 169.292 169.292 169.292 169.292 169.292 
lri overdralt. finano required. 0.000 o.oco 0.000 o.noo 0.000 

Total debt 5:.S0.542 349.917 !69.292 :69.292 169.212 

I 
Equity, : of liabilities 26. 742 24.072 2~ .e66 :9.665 :i.655 ...................................... ........................................................................................................... 

I 
I 
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_ ..................................................................................................................................................................................................... CCJllFAI 2.1 - IAlDO & CO .. S .. i.l ... MllAJI. lTAl'f ---- ., 
i)rojcctcd l.al..ce Shttts, Pl"oduction in 1,000 USS 

THr •••• 2002 2003 2004 2006 

Total .assets . . . . . . . . 12797.llOO 14012-200 15226.600 16441.000 17655.400 

... ... ---- ------- -- ............................................ .. ......................................... ... ........................................ ... ...................................... 
Fiacd assets, net of dcprcci•tion 8115.400 US.400 SSS.400 385_400 885.4QO 
C;instnict ion in progress 0.000 0.000 0.000 il.000 0.000 
Current assets . . . . . - - . 274.269 274_269 274-269 274.269 274.269 
Call, b8rlk . . . . . . . . - - . 6-542 6-542 6-542 6-542 6.542 
CUil surplus, fin.nee evail.tlle - 11631-~90 12845.990 14060-390 15274_790 i6489.190 
loss c..-ricd forward 0.000 0.000 0.000 0.000 o_coo 
Loss - - - - - - - - - - - - - 0.000 0.000 \l.000 o_ooo 0.000 

Tot•l liabilities - - . . . . . . 12797.llOO 14012.200 :5226_6()() 16Ut.OCO 17655.400 
... ...................................... ... ........................ ------ ......................................... -- -- -- ........................... ... .................................. 

E"'i ty czpi t.al . 2045.000 2045.000 2045.000 2C45.000 2045.000 
Reserves, ret.aincd profit 9369.107 10543-510 :1797.910 :3012.310 1'-226.710 
Profit . . . . . . . 1214.400 1214.400 12!4.400 ~2:4.400 1214.400 
Long Md .Ci,. tera debt 0.000 0.000 0.000 ~-000 0.000 
Current liabilities . . . 169.292 169.292 169.292 '.09.292 169.292 
Bri overdr.aft, fin.ance required. 0.000 0.000 0.000 l.CCO 0.000 

Total debt . . . . 169.292 169.292 169.292 l69.292 :69.292 

Ec;ui;;y, : of liilbilitics 15.979 14.594 :3.430 '2 • .1.38 11.S!J 

---------------------------------------------------------------------------------------------------------------------------------
?All4 OIL --- CC7CBEa 19901 
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0. 

1. 

OPPORTIJN11Y S'llJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant for processing cocoa. The envisaged pbnt 

has a nominal processing capacity of 10,000 tons of cocoa beans per year, with an output of 4,130 

tons of cocoa powder and 3,860 tons of cocoa buuer.<1> 

The plant will be operated JOO days per year, over 3 shifts· 8 hours each. The financial analysis of 

such as a project was carried out. Details are given in chapter 9. 

The salient data of the project are as follows: 

- F'ixcd Assets: USS 11,548.470 (USS 6.680,790 in foreign currency) 

- Workin& capital (at full production) USS 2.233;799 

- Internal Rate of Return : 22.55% 

- Brealc-Eyen Point (at 5th year of production): 27% 

- Pay-Back Period: less than 6 years (including construction period) 

- Emplovces: 56 

The evaluation of the foreign exchange effect was also carried out. 

It shows a net inflow of USS 96, n4,590 (as present value at 10% ). 

On the basis of the analysis in this study and in consideration that the Federal Government recently 

decided that as from January 1991 the export of cocoa beans is banned. it is recommended that a 

feasibility study is undertaken. 

INTRODUCTION 

Cocoa is a tropical tree, present in Nigeria, with two main varieties, namely "Amelonado" and 

·Amazon FJ". Almost 90% of the land cultivated with cocoa in Nigeria is located in the dry forest 

area, i.e. in Ogun, Oyo, Ondo and Bendel States; a small percentage is located in Mid-Western and 

in Eastern Nigeria. 

The average yield ;n Nigeria is 250-300 leg of dry beans per hectare, against 60().·, 10 kg/ha from 

Amclonado variety reached under ideal farming conditions. 

(I) For additional background ma1cnal sec Volume Ip. 88. 
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2.1 

OPPORTIJNllY STIJDY 

In 1988 the production of cocoa beans was around 130,000 tons. The major part of the production 

was exported as cocoa beans, in spite of the fact that three cocoa processing plants, with a combined 

capacily of 80,000 t/y arc installed in Nigeria. They arc: 

- Cocoa Industries Ltd. (lkcja - Lagos) established in 1967 with a nominal capacity of processing 

30,000 t/y of beans, 

- Cocoa Products Industry Ltd. (Ede - Oyo State) established in 1982 with a nominal capacily of 

processing 26,000 t/y of beans, 

- llc-Oluji Cocoa Products Co. Ltd (Ile Oluji - Ondo State) established in 1984 with a nominal 

capacily of processing 20,000 t/y of beans. 

Two reasons justify the preference of cocoa beans producers for export: 

a) they arc paid in foreign currency 

b) the existing plants arc not able to exploit their capacity, because of lack of spare parts, inadequate 

maintenance and lack of working capital. It is therefore recommended to consider the installation of 

a new plant to increase the processing capacity in the country, also in view of the fact that as from 

January 1992, as decided by the Government, the export of cocoa beans is banned. 

MARKET AND PLANT CAPACl1Y 

1\-IARKET DEMAND AND SUPPLY 

Cocoa beans are quoted on the international market. In April 1990 the price was USS 950/t and the 

forecast for the end of the year is USS 1000/t. Most of the world production is consumed in the 

countries which produce chocolate, cocoa powder and cocoa butter: U.SA. and West Germany 

import 20% each, U.S.S.R. and Holland 15%, United Kingdom 8%, Japan and Europe about 20%. 

As far as Nigeria is concerned, the production of cocoa beans has been dropping constantly and 

dramatically from 1981 until early 1986. The negative trend changed during 1986-1987. The beans 

export followed the ~ame course, reaching a minimum in 1985-1986. 
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l.? 

2.3 

OPPORTUNflY snJDY 

Official data arc not available, with regard to the domestic demand of cocoa products.. The exttactcJ 

raw cocoa butter is almosr entirely exported. A small part of cocoa powder is transformed into 

soluble products by adding sugar and powder milk and sold as such on the domestic market; the 

balance is exported. 

PLANT CAPACflY 

The proposed plant will produce cocoa butter and cocoa powder. Taking into account a yearly input 

of 10,000 tons of cocoa beans. the expected output will be 4,130 tons of cocoa powder and 3,8W tons 

of cocoa butter. 

This production is based on 300 working days at 24 hours per day, including 4 hours each day for 

cleaning and maintenance. 

SALE PRICES AND REVENUES 

The sale prices considered in the present study arc lhc following: 

- cocoa butter 

- cocoa powder 

3,300 $/ton 

700 $/ton 

Therefore, the expected annual revenue at full plant capacity would be: 

= cocoa butter: 

- cocoa powder: 

TOTAL 

3,860 toru; x 3,300 S/i 

4,130 tons x 790 S/t 

= USS 12,738,000 

USS 3,262, 700 

USS 16,000, 700 

The above mentioned sale prices have been assumed according to the international quotation as of 

September 1990. 
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3. MATERl.\LS AND INPlITS 

3.1 AVAILABILllY AND COST 

The raw material needed by the plant are cocoa beans. Raw material will be available in large 

quantities, especially after January 1991, when the export of cocoa beans will be banned. The cost 

considered is US S 1,000/t. Auxiliary materials needed are the packaging materials for the final 

products (paper b~ and cartons). They arc available in Nigeria and their cost is estimated 2.5% of 

the total revenue. 

Other inputs are electric energy, fuel, water. 

3.2 RAW MATERIALS AND unLmES 

The following table shows the yearly raw materials and utilities consumption. the unit and total cosl, 

all in local currency. 

Description unit annual consumption Unit cost Total cost 
s s 

Cocoa beans t 10,000 1000 1,000,000 
Packaging 400,000 

l Sub-total: raw materials 10,400,000 

Elearic energy KWh 2,800,000 0.10 280,000 
Fuel oil t 400 30 12,000 
Water m3 50,000 0.006 300 

2 Sub-total : utilities 292,300 
---- -~------ -- -- - ~ --·-

I Grand total (1 + 2) 10,692,300 

4. LOCATION 

The plant should be located either in the Ondo or in Oyo State, where the largest plantations or 

cocoa are located. The most suitable place is near the town of Alture (Ondo State), which produces 

about 60% of the whole cocoa beans of Nigeria. 

The continuous increase of plantations will assure the supply of raw material to the new plant. Other 

important advantages coming from the suggested l<Xation are the municipalicy services and facilicics 

as waler, electricicy, roads and transportalion means. 
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s. PROJECT ENGINEERING 

I 
5.1 PROCESS DESCRIYilON 

I Cocoa beans are placed for 3 to 10 days into special tan.ks where natural fermentation takes place, 

I reaching a temperature of about 45 C in the mass. This has the aim of developing the arom;. of the 

beans and of facilitating the hull separation. Then cocoa beans arc ..lried in the sun. cleaned and 

I dest"ned before roasting at 12(}.140 centigrades. 

I The next stages of winnowing and breaking give the cocoa nibs; the "cocoa liquor", also called "cocoa 

I 
mass", is obtained by grinding the m"bs. 

Cocoa liquor (mass) by means of mechanical pressure produces the cocoa butter and the cake. 

I 
Cocoa butter is filtered, deodorized, cooled and packed. The cake may be either ground to give 

kibbled cake or milled to be turned into cocoa powder. Cocoa nibs arc mixed with a small 

I percentage of potassium carbonate (alkalyzer) in order to obtain a darkner colour for the cocoa 

powder. 

I 
Cocoa liquor is used to produce chocolate by adding sugar, milk and other ingredients. Cocoa hulls 

I (scraps) are used as livestock food or as manure. They are also utilized as source of theobromine, fat 

I 
and vitamine D. The following flow-diagram shows the main steps and products of the cocoa 

process. 

I 
I 
I 
I 
I 
I 
I 
I 
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5.2 

5.3 

OPPORTIJNllY STIJDY 

LAY-OUT AND CML WORKS 

The area required for the whole plant, including open yard, roads, truck loading/unloading area, is 

about lJ,000 square meters. Out of these the covered area is 4,000 square meters split as follows: 

Working shed 2,000 square meters 

Storehouse 800 square meters 

Cool room (18 C) 500 square meters 

Work..:lop 300 square meters 

Utilities 200 square meters 

Offices 200 square meters 

TOTAL 4,000 square meters 

Administrative offices and lab building will be of reinforced concrete with external and internal walls 

of brickwork. Working shed as storehouse will have a steel structure with roof and cladding made of 

corrugated asbestos sheets. 

A fencing wire net will surround the whole factory. The cool room air-conditi'lned at 18 centigrades 

will be utilized to store the blocks of cocoa liquor and cocoa butter. 

MAIN EQUIPMENT LIST 

The main machinery and equipment of the cocoa beans processing plant is the following: 

A) Cocoa beans and nibs treatment 

1 cocoa beans deaning and destoning machine 

1 pre-treatment machine 

1 winnowing and crushing unit 

1 hull conveying system 

1 pneumatic feeding system 

1 roasting ur.it 

l ... vv.er 
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1 pneumatic discharging system 

1 automatic control system 

B) Cocoa liquor 1rea1in& unit 

3 cocoa liquor pre-grinders 

1 cocoa liquor tanks 

3 cocoa liquor refiners 

4 cocoa liquor tanks 

1 cocoa liquor blocking off unit 

1 control system 

q Cocoa buner unit 

2 cocoa liutter presses 

2 butter weighing system 

2 filter-press 

2 cocoa butter tanks 

1 cocoa butter blocking off 

D) Cocoa kibbled cake unit 

1 cocoa cake crushers 

dosing and sacking unit (paper sacks) 

5.3.1 Utilitia 

The planl needs the following utilily equipment: 

• 2(1+1 stand-by) steam boilers, 300 kg/b capacily at 6 bar, complele with feed waler softner 

- I air compressor, 25 m3 /h al 7 bar 

• I gen·sel 500 kVA, diesel engine powered. 
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5.3.2 

S.3.3 

.S.J • .a 

s . .a 

OPPORllJNrIY snJDY 

laboratory 

A minimum equipment for carrying out tests and analyses on the raw materials and products is 

provided for the determination of the bacteriologic:il charge and of the pH value. 

Maintmnq worltshop 

A workshop is provided for the cmrc:at mechanical and electrical maintco.ancc operation. 

Transport equipment 

An electric fork-lift is provided for the internal handling. A Diesel-engine fork-lift is provided for lhc 

external handling. 

INVESTMENT COSTS 

The estimated investment costs arc shown in the following table. 

The machinery and equipment have been quoted by G.W. BARTH, Germany. 

Description Fonign Local Total 
Currency Currency s 

s s 

Machinery and equipment 5,100,000 --- 5,100,000 
Transport, taxes and duties 510,000 1,020,000 1,530,000 
Erection 510,000 1,020,000 1,530,000 
Land and site preparation --- 100,000 100,000 
Civil works and buildings --- 2,000,000 2,000,000 
Spare parts 150,000 --- 150,000 

·-
TOTAL 5,760,000 4,040,000 9,800,000 

Contingencies 576,000 
I 

404,000 980,000 

GRAND TOTAL 6J36,000 4,444,000 10,780,000 
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The industrial life of the plant has been considered 15 years. In the financial evaluation the 

investment cost. including contingencies. arc so subdivided: 

Preproduction expenditures FC USS 0 

Preproduction expenditures LC USS 200,000 

Machinery FC USS 6,336,000 

Machinery LC USS 2,244,000 

Land & Site preparation LC USS 110,000 

Civil works and buildings LC USS 2,090,000 

---
TOTAL USS 10,980,000 

The annual expenditures for maintenance are estimated USS 150.000. 

6. PLANT ORGANIZATION 

The plant is considered an autonomous unit, complete with utilities and facilities. operating under 

the direction of an independent organization. 

7. MANPQWER 

The personnel required and the relevant salaries arc shown herebclow. 

The production personnel docs not need special training abroad. It is recommended that on the job 

training is carried out by one expert, made available by the technology supplier, for one year after 

the start·up. The relevant cost is estimated USS 120,000. 

7.1 MANAGEMENT 

General manager 
Technical manager 1 

Salary (Naira/year) 

50,000 
40,000 

2 90,000 
Overhead 40% 36,000 

126,000 

COCOA PROCESSING PLANT Page 63 



• 
I OPPORTIJNl1Y STIJDY 

7.l. ADMINISTRATIVE DEPT. 

I Salary (Naira/ycar) 

I 
rUWlcial manager 1 40,000 
AccounlanlS 2 24,000 
Purchasing head 1 12,000 
Store bead 1 12.000 

I Sales dep<. head 1 12,000 
Clerks 3 36,000 
Guards 6 36,000 

I Omen 4 32,000 

19 204,000 

I 
<mrhead 40% 81,(JOO 

285,(iOO 

I 7.3 PRODUCTION DEPT. 

I 
Salary (Naira/ycar) 

Production manager 1 40,000 
Shift foremen 

I ( 1 each shift) 3 36,000 
Lab chief 1 25,000 
Lab Slaff 2 20,000 

I 
Semiskilled workers 
(6 each shifl) 18 108,000 

25 229,000 

I Overhead 40% 91,600 

320,600 

I 
7 • .a MAINTENANCE DEPT. 

I Salary (Naira/year) 

Mechanics 6 60,000 

I Eleclricians 4 40,000 

10 100,000 

I 
Overhead 40% 40,000 

140,000 

I 1.5 SUMMARY 

I Salary (Naira/year) S/y 

Managen.enl & Adminislr. 21 411,600 52,000 

I 
Produclion 25 320,600 40,600 
Mainlenance 10 140,000 17,700 

GRAND TOTAL 56 

I 
871.000 110,300 

I 
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IMPLEMENTATION SCHEDULE 

From the signing of the contract 24 months arc required for the construction and commis.sioning of 

the plant. 

9. FINANCIAL EVALUATION 

The finaocial evaluation was carried out by means of the COMFAR. whose schedules are enclosed 

as.Annexe 1. 

In addition to the coefficicnrs and parameters indicated in the foreword. the following was 

considered: 

9.1 INPUTS 

9.1.1 lnmtmmt c:osts 

The total investment costs amount to 11,5-18,470 US Dollars. The portion in foreign currency 

accounts for 6,700,000 US Dollars. 

Details of these figures are shown in chapter 5.4 

9.1.2 Source of finanq 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

• Bank overdraft: 

1st disbursement 2nd disbursement Total 

USS 2.000,000 USS 2.000,000 USS 4,000,000 

USS 1,615,000 uss 3, no.ooo USS 5,385,000 

USS695,000 USS900,000 USS 1,595,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 
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9.1.3 

9.1.4 

9.15 

OPPORTUNTIY snJDY 

Working capital 

The working capital is proportio..ul to the production programme. which. according to th~ 

assumpcions, is as follows: 

lstyear40% 

2nd year (iQ% 

3rd and subsequent years 100% 

When the plant is in full production. the required working capital amounts to 2.233, m US Dollars. 

It is worth mentioning that raw materials shall be a."3ilable just before the commissioning and start· 

up of the pfaD· This means that a portion of the working capital (say for the first year of operation) 

shall be available at least f. months before the plant starts to produce. 

The ncces.sary -•Jm is US S 1,358,000, of which US S 40,444 in F.C. 

Total production costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 60% of its nominal capacity, the production costs 

amount to US S 8,464,625. 

In the third year, at full production. the costs amount to US S 12,413,420, then they start a slight 

decrease year after year, to arrive to be constant to US S 11,056,800 from the 11th to 15th year. 

Sales rrvenue . 

When the plant is in full production, the revenue is US S 16,000,700. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 60% : revenue = USS 9,600,420 

2i;d year 80% : revenue = USS 12,800,560 
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9.2 EVALUATION RESULTS 

9.2.1 lnttmal Rate or Rctum 

Che internal Rate of Return is: 22.55%. 

9.2.2 Brnk-Eyta Point 

The Break-Even Point at 5th year is: 27% of production. 

It has been calculated according to the formula 

fixed costs 

revenue - variable cosrs 

The fJXCd costs include: labour (direct (I) + administrative), depreciacion and financial costs. 

9.2.J Pay-back Period 

The pay-back period is less than 6 years, including the conscruction period. 

10. FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows· correspond to the inputs given to 

the COMFAR for the same items. 

The yearly exported quantities and value have been assumed equal to che production programme. 

By discounting the annual net foreign exchange effect al the rate of 10% che calculation shows a net 

foreign exchange effect amounting to USS 96, 724,590. 

Hence, the amount of foreign exchange earned by implementing this project is such thac after having 

repaid the foreign loan and related interescs, there is a surplus which in cerm of present value 

amounts to fJSS 96,724,590. 

( l) Direct labour is considered as a fixed cosl. due to the necaa1ry !o have well 1r.uned people for the operation of the plant regardless of 

capac11y u1ilization. 
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av---·····················--------------------------------------------------- CCJIFAI 2.1 • BALDO' co. S.R.:.. •• MILAJI, ITALT ••• 

COCOA PROCESSING Pl.AllT 
OCT08ER 1990 

OPPORTUNITY ST\llT • FINAL ISSUE 

2 year(s) of construction, 15 yeers of procb:tion 
currency conversion retes: 

foreign currency 1 unit • 
local currency 1 unit • 

1.0000 uni ts accounting currency 
1.0000 uni ts accounting currency 

accounting currency: ~000 USS 

Total initial irwest11ent dlring construction phase 

fixed assets: 
current assets: 
total usets: 

11548.47 
0.00 

11548.47 

Source of flrlds ~ring construction phase 

equity & grants: 4000.00 
foreign loans 5385.00 
local la.ns 1595.00 
total ft.nds 10980.00 

Cashflow frOlll operations 

Tear: 1 
operating costs: 6n5.Jo 
depreciation 1069.27 
interest 670.05 
·--·-------·---- ·--·--------
production costs 84l4.63 
thereof foreign 14.46 x 
total sales 9600.42 

gross incOllll! 1135. 79 
net income 681.48 
cash balance ·812.11 
net cashflow 1062.73 

5 
10952.30 
1047.27 
215.,0 

.. --... -- -.. ---
12214.98 

57.848 X foreign 
0.000 X foreign 

57.848 X foreign 

0.000 X foreign 

49.044 X foreign 

10 
10952.30 

104.5C 
0.00 

-- -- -............. --
11056.80 

7.56 x 0.68 x 
16000. 70 

3705.72 
2271.43 
2645.58 
3534.11 

16000.70 

4943.90 
2966.34 
3070.84 
3070.St. 

Net Present Value at: 
Internal Rate of Return: 
Return on equi tyl: 
Return on equity2: 

10.00 x s 

22.53 x 
36.00 x 
30.28 x 

10882.85 

Index of Schedules produced by CCMFAR 

Total il'i tial investment 
Total investment during production 
Total production costs 
Working Capital requirements 

Cashflow Tables 
Projected Balance 
Net income statC!tlll!nt 
Source of finance 
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av------------------------------------------------------------------------··· COflFAR 2.1 - BALDO & co. s.R.L .. "'LAN, iTALT ---1 
Total Initial Investment in 1000 USS 

Tear ••••••••• 

Fixed investlllftlt costs 
Land, site prep11ration, develapmit 
Buildings end civil works •••• 
Auxiliary end service facilities • 
Incorporated fixed assets •• 
Plant mc:hinery and equii;ment 

Total fixed investment costs • 

Pre-production capital expenditures. 
Net working capital ••••• 

Total initial investment costs • 

Of it foreign, in X •. 

1990 

tt0.000 
1500.000 

0.000 

0.000 
2600.000 

4210.000 

216.m 
0.000 

4426.n5 

46.639 

1991 

0.000 
590.000 

0.000 

0.000 

5980.000 

6570.000 

551.750 

0.000 

7121.750 

64.516 

I 
1 

I 
I 
I 
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!V--------------------------------------------------------------------------- CCMFAR 2.l - BALDO I. CO. S.R.L., !Ill.AN, ITALT ••• 

Total Current Investment in 1000 USS 

Tear • • • • • • • • • 

Fixlld investment costs 
land, site preparation, develop11ent 
Buildings and civil worlr.s •••• 
Auxiliary and service ~acilities 
Incorporated fixed assets ••• 
Plant, machinery and equipnent 

1992 

0.000 
0.000 

0.000 
0.000 
0.000 

1993 1994 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

-·------------- ·----·-··-----· -·----·-----·-· 
Tot1l fixed investment cos:s •• 0.000 0.000 0.000 

PreprociJc:tion capitals expenditures. 0.000 0.000 0.000 
Working c1piul 1358.071 431.939 443.789 

Total current investment costs 1358.071 431.939 443.789 

Of it foreign, 'X •• _ ••• 2.978 0.000 2.122 

CCCOA PROCESSING PL.ANT --- ocroee~ 19~0 
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8V--------------------------------------------------------------------------- CCllFAR 2.1 - BALDO' co. S.R.L., '!!LAN, Ii.ALT --- I 
Total Production costs in 1000 USS 

Tear ••••••••••• 

X of nom. capacity <single proclJct). 
Raw uteri al 1 • • • 

Other raw materials 
Utilities 
Energy ••••••• 
labour, direct ••• 
Repair, 111aintenance 
Spares 
Factory overheads 

Factory costs 
Acninistrative oierheads •••••• 
lndir. costs, sales and distr;bution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs • • • 

Total production costs 

Costs per unit C single product ) 
Of it foreign, X 
Of it variable,% 
Total labour .. 

Total PrOduction Costs in 1000 USS 

Tear • • • • • • • 

% of nClft. capacity (single product). 
Raw material 1 •• 
Other raw materials 
Utilities 
Energy ••••••• 
Labour, direct ••• 
Repair, maintenance 
Spares • . • • • 
Factory overheads 

Factory costs 
Aciftini strat ive overheads •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depree i at ion • • 
Financial costs ••• 

Total production costs 

c~1ts per unit C single product 1 

Of it foreign, X 
Of it varioble,% 
Torol L1ooi.r •. 

1992 

0.000 
6000.000 

240.000 
175.000 

0.000 
40.600 
40.000 
40.000 

120.000 

6655.600 
69.700 
o.ooo 
0.000 

1069.275 
670.050 

8464.625 

1993 

0.000 
8000.000 

320.000 
233.000 

0.000 
40.600 

60.000 
60.000 

0.000 

8713.600 
69.700 

0.000 
0.000 

1069.275 
536.450 

10389.020 

1994 

0.000 
10000.000 

400.000 
292.COO 

0.000 
40.60.J 

75.000 
75.000 
0.000 

10882.600 
69.700 

0.000 
0.000 

1058.275 
402.SSO 

12413.420 

1995 

0.000 
10000.000 

400.000 
292.000 

0.000 
40.600 

75.000 
75.000 
o.ono 

10882.600 
69.700 

0.000 
a.coo 

1047.275 
269.250 

12268.a20 

1996 

0.000 
10000.000 

400.000 

292.000 
0.000 

40.600 
75.000 
75.0JO 
0.000 

10882.600 
69.700 
0.000 
0.000 

1047.275 
215.400 

12214.970 

=====:::::::s:: =============== =============== =============== ===~=========== 

0.000 
14.465 

0.000 
110.300 

1997 

0.000 
10000.000 

400.000 

292.000 
0.000 

40.600 

75.000 
75.000 
a.coo 

0.000 
10.305 
0.000 

110.300 

0.000 
8.311 

0.000 
110.300 

O.JOO 
7.970 
0.000 

11;..300 

0.000 
7.564 
O.OO'l 

110.300 

COCCA ?ROCESSING ~LANT ·-- OCTCBE~ 1~~0 

•••••••••••••••••••• CCMFAR 2.1 • BALOO & CO. S.R.L., "!LAN, [TALY -----

1998 

a.coo 
10000.000 

400.000 

292.000 
0.000 

40.600 
75.0l. 
75 0(' 

0.110, 

1999 

0.000 
10000.~00 

~00.000 

292.000 
0.000 

40.600 
7 .• ooo 
i'5. oco 
0.000 

2000 

0.000 
10000.000 

400.000 

292.000 
a.coo 

40.600 
75.001) 
75 .000 
0.000 

2001· 6 

0.000 
lO!l00.000 

400.000 

292.000 
O.t.00 

40.600 

75.000 

75.000 

0.000 

10882.600 10882.600 10882.600 lOP.82.600 10882.600 
69.700 

0.000 
0.000 

962.500 
161. 550 

12076.350 

••••••••••••••• 
0.000 
7.ZIJ5 
0.000 

110.300 

69.700 

0.000 
0.000 

962.500 
107.700 

12022.500 
............... 

0.000 
6. 790 
IJ.000 

l~IJ.300 

69.70J 

0.000 
0.000 

96Z.5Ci0 
53.850 

11968.650 
11s221•2•~••:sa:1:sa 

0.000 
6.370 

IJ.000 

: '.0.3CO 

69.700 
0.000 
0.000 

962.499 
0.000 

11914.800 
s':'::.=:::2i:2a2:ss:c 

J.JOrJ 

1. SJO 

69.700 
0.000 
o.:co 

104.500 

0.000 

11056.800 
:ss::22a:1:1a2:1:1s::1 

0.000 
o.~71 

a .;co 
, ~ ,J. ~co 
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av----·-······--------·-····-·····------------····--········-··-------------- ca.F.ut 2.1 - IAlDO ' co. S.R.l., ~[LAii, ITAlY ---

I Net llorking C1pit1l in 1000 USS 

Tear . . . . . . . . . . 1992 1993 1994 1995-2006 

I Cover119e . . . . . Ide co to 

Current usets & 

I Accounts receivlble • 30 12.0 560.442 731.942 912.692 912.692 
Inventory end .. teri•ls 57 6.3 1013.958 1351.931 1689.944 1689.944 
Energy . . . 0 0.000 O.OQO 0.000 0.000 

I 
Spares . . . . . 180 2.0 20.000 30.000 37.500 37 .500 
Vork in progress 360.0 18.488 24.204 30.229 30.229 
Finished products 15 24.2 273.999 363.637 453.429 453.429 

Cash in h811d .. 15 24.0 12.929 9.596 10.846 10.846 

I 
Total current assets 1899.816 2511.;10 3134.641 3134.641 
Current liabilities and 

Accounts payable • . 30 12.1 541.744 n1.3oo 900.842 900.842 
........................................ ... .................................. --·----·------- ......................................... 

I Net working capital .. . . 1358.071 1790.010 2233.799 2233.799 
Increase in working capit1I 1358.071 431.939 443.789 0.000 

I 
Net working capital, local 1317.627 1752.343 2186. 715 2186.715 
Net working capital, foreign 40.444 37.667 47.083 47.083 

I Note: mdc = minilll.lll daYli of coverage ; coto = coefficient of turnover • 

COCCA PRCCESS!~G ?L~N• ... ocroaE~ 1990 

I 
I 
I-
I 
I 
I 
I 
I 
I 
I 



• 
I 

llV··········································································· COMFM 2.1 . BALDO' co. S.11.l .• "llAI!, lrAlT ... I 
Saurc:e of Fi~e. construction in 1000 USS 

Tur ............... 

E"'9ity, ordinary •• 

E"'9ity, preference. 
SWsidies, grants 

Loan A, foreign • 

La.n I, foreign •• 

Loan C, foreign . 
Loan A, local. ••• 

Loan I, local. ••• 

Loan C, local. ••• 

Total loan •••••••• 

Curr-mt liabilities 

Br.It overdraft 

Total fl.W'ds • • •••• 

1990 

2000.000 

0.000 

0.000 

1615.000 

0.000 

0.000 

0.000 

695.000 

0.000 
................................... 

2310.000 

0.000 
116.n5 

4426.725 

1991 

2000.000 

0.000 

0.000 

3170.000 
0.000 

0.000 

0.000 

900.000 

0.000 
.................................. 

4670.000 

0.000 
451.750 

n21.750 
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8V·····----····------···-··--·--···············--······-················--·-- COllF.lll 2.1 • S.\LDO & CO. S.l.l.. !Ill.All. ITAL? ··· 

Source of F•~e. pr~tion In 1000 USS 

I 
Titer ....................... 1992 199] 1994 1995-99 

E"'i ty. ordinary .. 0.000 0.000 0.000 0.000 
E"'i ty. preference. 0.000 0.000 0.000 0.000 

I 
Subsidt~S, grants 0.000 0.000 0.000 0.000 

loan A. foreign ·673.125 ·67l.125 ·073.125 ·67l. 125 
Loan 1. foreign •• 0.000 0.000 0.000 0.000 

I 
Loan c. foreign 0.000 0.000 0.000 0.000 
loan A. loc•l •••• 0.000 0.000 0.000 0.000 
loan E. local •••• -5]1.667 ·5l1.667 ·531.667 0.000 
loan c. local •••• 0.000 0.000 0.000 0.000 

I -·---··-----··- ................................ -···------··-·· ----·---·-···--
Tot el loan ........... • 1204. 7'92 ·1204.7'92 ·1204.792 ·673.125 

I 
Current liabilities 541.744 179.556 179.542 0.000 ,.,,k overdraft 1112.110 ·1163.625 -516.960 0.000 

.................................... --·---------··· ---·---··------ --······-------
Total funds .......... 149.063 ·t8M.116t -1542.210 ·67l.125 

I C:COA PROCESSING PLANT ·-- OCTCSE~ 19'>0 
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!V··········································································· COl'lfAI 2.1 • BAL.CO ' co. S.R.L.. !lllAll, ITAU ••• I 
Cullflow fables, c-truction in 1000 USS 

Ynr •• 

FiNnCial resources 
S.lH, Mt of tall • 

Total assets • 
Operating costs 

Cost of fin.nee 

hpa,_nt 

corporate tu 

Divict.nds paid 

Surplus C deficit ) 

C...,Jlmted cash blllllnC~ 

Inflow, local 

Outflow, local 

Surplus C deficit l 
Inflow, foreign • 

Outflow, foreign • 

Surplus C deficit 

!let casll fl ow • 
C~lated net cashflow 

1990 

4310.000 

4310.000 

0.000 

4426.725 

4310.000 

0.000 

116.nS 

0.000 

0.000 

0.000 

-116.ns 

-116.ns 

2695.000 

2362.125 

332.875 

1615.000 

2064.600 

·449.600 

·•310.000 

·4310.000 

1991 

6670.000 

6670.000 

0.000 

7121.750 

6670.000 

0.000 

451.750 

0.000 

0.000 

0.000 

·451. 750 

·568.475 

2900.000 

2505. 750 

394.250 

3770.000 

4616.000 

·846.000 

·6670.000 

·10980.000 

CCCOA PROCESSt!IC PLANT .•. cc~csea 1990 
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8V----------·----------------------------------------··--·--·---------------- COllFAll 2. t - IAlDO l CO. S.R.l.. llllAll, lrAlT --· 

Cullilow t.tJles, proca.ction in tOOO USS 

Teer ••• 

Total cash inflow 

Financial resources 
Sales. net of tPx • 

Total cash outflow • 

Total assets • 
Operating costs 
Cost of f in.nce 
Repayment 
Corporate tax 
Dividends paid 

Surplus ( deficit > 
Cululated cash balwice 

Inflow, local • • • 
Outflow, local ••• 
Surplus ( deficit ) 
Inflow, foreign •• 
Outflow, foreign •• 
Surplus ( deficit > 

Net cashf low •••. 
Cunulated net cashflow 

1992 

10142.160 

541.744 

9600.420 

10954.280 

1899.816 

6n5.loo 

670.050 

1204.792 

454.318 

0.000 

-8t2. 1 t2 

-1380.587 

54t.300 

9649.462 

·9108. 162 

9600.864 

~304.814 

8296.05t 

t062.731 

·9917.270 

1993 

129Sl.990 

179.ISJl 

12n4.160 

1209C.l70 

611.494 

871SJ.300 

536.450 

1205.069 

9S4.054 

0.000 

863.626 

-516.961 

t79.Ul 

10983.070 

-10803.240 

t2n4. t6o 

1t07.297 

11666.860 

2604.868 

·7312.402 

t994 

16180.240 

179.542 

16000.700 

14618.1110 

623.330 

1m2.3oo 

402.850 

1204.792 

1434.910 

0.000 

t562.061 

1045.099 

179.500 

13537.500 

• 13358.000 

16000.740 

1080.683 

14920.060 

3169. 702 

·4142.699 

199S 

16000.700 

0.000 

16000.700 

13387.420 

0.000 
10952.300 

269.250 

673.125 

1492.750 

0.000 

2613.275 

3658.375 

0.000 

12370.050 

-12370.050 

16000. 700 

1017.375 

14983.330 

3555.650 

·587 .049 

1996 

t60IJO. 700 

0.000 

16000.700 

13355 .120 

0.000 

10952.300 

215.400 

673. 125 

1514.290 

0.000 

2645.585 

6303.959 

0.000 

12391.590 

·12391 .590 

16000.700 

963.525 

'5037 .170 

3534.111 

2947.~62 

1997 

16000.700 

0.000 

16000. 700 

tl356. 710 

a.coo 
10952.300 

161. 550 

673. t25 

15S9. 740 

0.000 

2643.985 

8947.945 

o.oco 
!2447.040 

·12447.~40 

16000. no 

909.Si"'S 

!5091.:nc 

3~78.661 

6425.723 

ccc::A ?RCCES:itNG ?~ANT ..• cc:ca:~ !';<;•) 

·················-··············-·············-···········-----------······ CCHfAR 2.1 • 8Al00 & c:i. s.~.l •• !'llLAN. ::"Lr ••••• 

Cashf low tables, production in 1000 USS 

Year ••• 1998 1999 2000 2001 2002 

Total cash inflow 16000.700 16000.100 16000.700 16000.700 16000.700 16CCO. 7~1J 
........................ _ ................................................................................................... ·······-----··· 

Financial resources 
Sales, net of tax 

Total cash outflow 

T'>tal as~e~s . 
Operating costs 
Cost of f i nancc 
Repayment 
Corporate tax 
Dividends paid 

Surplus c deficit ) 

Clm.ll11tcd ca~h balance 

tntlow, local 
Outflow, lllcol 
Surplus ( d~lir.1r l 

!nflow, ~~r~11n .. 

Outfl".>w, f~r~11n .. 

~urplu~ ( c~~·~t~ } 

Net c11:;nllow .... 
C~l•ted n-.r ~a~n11~w 

0.000 

16000.700 

13324.410 

0.000 

10952.300 

107.700 

673.125 

1~91.280 

0.000 

2676.295 

11624. 240 

0.000 

12468. 580 

. 12468. 580 

16·)1'.lO. 7~() 

llSS.~:s 

3457.120 

?M2.84l 

0.000 

16000.700 

13292.090 

0.000 

10952.300 

53.850 

673.125 

1612.820 

0.000 

2708.605 

14332.850 

O.IJOO 

124?0.120 

· 124?0.121) 

16r.co. 1r.1J 

13111 .?75 

34lS.S81 

!lllll.420 

0.000 

16000. 700 

12586.660 

0.000 

10952.300 

0.000 

0.000 

1614.361 

0.000 

3414.040 

1n46.a?o 

0.000 

12511.660 

· 12511.660 
:1i.;r,o. Tr,? 

75. ?OIJ 

')?25.7:~ 

!~14.1140 

1~112 ,41,1) 

0.000 

16000. 700 

12929.860 

0.000 

10952.300 

0.000 

0.000 

19n.560 

0.000 

3070.840 

20817.730 

0.000 

12854.UO 

· 12854. 360 

:~l)Cfl. 7110 

7S ,.JQIJ 

JQ 71). 840 

1?1!111.JOn 

·············--········-··································-···-······ 

0.000 

16000.700 

12929.!!60 

0.000 

10952.300 

0.000 

o.oco 
1977.560 

0.000 

l071J.840 

23888. 570 

IJ.IJOC.. 

12!54. 360 

. I ·''S4. ~60 

o.~co 

16000. 71)0 

12?2?.~60 

a.~co 

lC?SZ.300 

1.IJIJO 

1.JOO 

1?77.560 

1.?CIJ 

llJl0.340 

2~?S?.4!1J 

., 
,1, '· 
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-----------------------------······--·---··---···--·······-------··-······· CCMF.U 2.1 • BALDO I CO. S.R.L-, MILAll, ITALT -----1 
C~flow tables, pr~tian in 1000 USS 

Yeu • • • 2004 2006 

Totel cal\ inflow 16000.700 16000.700 16000.700 

FINnCiel ,.esources • 0.000 0.000 0.000 
Seles, net of taa 

Total cuh outflow 

Total assets • • 

Operating costs • 

Cost of finenc:e • 

leJ)lymeflt 

Corpo,.ete tu 

Dividends paid 

Surplus ( deficit ) 

C1111Ulated cash balance 

Inflow, local ••• 

1>utflow, local 

Surplus ( deficit ) 

Inflow, foreign 

Outflow, fore;gn • 

Surplus < aefic.it ) 

Net cash fl ow • 

CllllLllated net cashflcv 

16000.700 16000.700 16000.700 

12929.860 12929.860 12929.860 

0.000 

10952.300 

0.000 
0.000 

1977.560 

0.000 

3070.840 

30030.250 

0.000 

12854.860 

-12854.!60 

16000.700 

75.000 

15925.700 

3070.840 

29015.820 

0.000 
10952.JOO 

0.000 

0.000 

1977.560 

0.000 

3070.840 

33101 .090 

0.000 

121154.860 

-12!54.860 

16000. 700 

75.000 

15925. 700 

3070.840 

32086.660 

0.000 
10952.300 

0.000 
0.000 

1977.560 

0.000 

3070.840 

36171.930 

0.000 

12854.860 

·12854.860 
16000. 700 

75.000 

15925. 700 

3070.840 

35157.500 

I 
I 
I 
I 
I 
I 
I 
I 
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Cashflow Discounti1"9: 

a> Equity paid Yel"SUS let inc- flow: 

let pt'Hent v•lue •••••••••••••• 
Internal Rate of RetUl"n (IRIE1) 

b> let llol"th vel"sus Net c•s~ l"etUl"f\: 
let pl"Hent value •••••••••••••• 
Internal late of Retll!"n (12RE2> •• 

112.36.67 •t 

36.00 l 

11295.0t •t 

30.2! :i: 
cl !ntel"nal Rate of Retul"n on total investment: 

let pl"Hent value • • • • • • • • • • • • • • 10882.!5 et 

Internal Rate of Retul"n < IRR > •• 22.53 :i: 
Net llol"th • Equity paid plus resel"VH 

CO.FAii ~.1 • UlDO & CO. S.R.l., MllAlf, ITALT ••••• 

10.00 x 

!0.00 x 

10.00 x 

Coc:lA PROCESSING PLAIT ••• OCT08ER 1990 
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av--········································································· COflf'-11 2.1 - BALDO ' co. s.•.L.. !'llLAN, ITALT ---1 
lier lnccme Stnaoent in 1000 USS 

THr •••• 

Total sales, incl. sales tax ••••• 
less: variable costs, incl. sales tax. 

Variable •rgin •• 
As X of total sales 

Nan-variable costs, incl. depreciation 

~ration.I .. rgin • 
As % of total sales 

Cost of finance 

Gross profit • 
Allowances • 
Taxable profit 
Tax • • 

Net profit 

Dividends paid •• 
Undistributed profit • 
AccUl\llated i.ndistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity 
ROI, Met profit•interest, % of invest. 

1992 

9600.420 

0.000 

9600.420 

100.000 

7794.575 

1805.845 

18.810 

670.05~ 

1135.795 

0.000 

1135.795 
454.318 

681.477 

0.000 

681.477 

681.477 

11.831 
7.098 

17.037 

10.954 

1993 

12774.160 

0.000 

12774.160 

100.000 

9852.576 

2921.584 

22.871 

536.450 

2385.135 

0.000 

2385.135 
954.054 

1431.081 

0.000 

1431.081 

2112.558 

18.6n 
11.203 

35.777 

15.407 

1994 

16000.700 

0.000 

16000.700 

100.000 

12010.580 

3990. 124 

24.937 

402.850 

3587 .274 

0.000 

3587.274 
1434.910 

2152.365 

0.000 

2152.365 

4264.922 

22.419 
13.452 

53.!09 

19.337 

1995 

16000.700 

0.000 

16000.700 

100.000 

11999.580 

4001.124 

25.006 

269.250 

3731.875 

0.000 

3731.875 
1492.750 

2239. 125 

a.coo 
2239. 125 
6504.047 

23.323 
13.994 
:iS.978 

18.983 

1996 

16000.700 

0.000 

16000.700 

100.000 

11999.580 

4001.124 

25.006 

215.400 

3785.n5 
0.000 

3785.n5 
1514.290 

2271 .435 

0.000 

2271 .435 
8m.482 

23.660 
14.196 

56.786 

18.820 

COCOA PRCCESSl~G PLANT ••• ccrcae~ 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 

'~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------···-------------·----·-···----------------····-·-····--------------- CCMFAR 2. 1 - BALDO l CO. S.R.L., lllLAll, ITALT ••••• 

Net lncallll! Statement in 1000 USS 

Teer • • 

Total selH, incl. sales tu . . . . 

less: variable costs, incl. sales tu. 

Variable •rvh . 
As X of total sales 

Non-variable costs, incl. depreciation 

Oper•tionel •rgir • 
As X of tot•l s•ln 

Cost of fiNnc• 

Gross prof i t • 
Allowencu •• 
Taxable profit 
T•x 

Net profit 

Dividends paid 
Undistributed profit 
Accunulated undistributed profit 

liross profit, X of total sales 
Net profit, X of total sales 
ROE, Net profit, X of equity • 
ROI, Net profit+interest, % of invest. 

1997 

16000.700 

0.000 

16000.700 

100.000 

H914.llOO 

408S.S99 

25.536 

161 .550 

3924.350 
0.000 

3924.350 
1569.740 

2354.610 

0.000 
2354.610 

11130.090 

24.526 
14.716 
58.865 
19.042 

1998 

16000.700 
0.000 

16000.700 
100.000 

1~914.800 

4085.900 
25.536 

107.700 

3978.200 
0.000 

3978.200 
1591.280 

2386.9ZO 

0.000 
2386.920 

13517.010 

24.863 
14.918 
59.673 
18.879 

1999 

16000.700 
0.000 

16000.700 
100.000 

11914.800 

4085.899 
25.536 

53.850 

403Z.050 
0.000 

4032.050 
1612.820 

2419.230 

0.000 
2419.230 

15936.240 

25. 199 
15.120 
60.481 
18.716 

2000 

16000.700 
0.000 

16000.700 
100.000 

11914.!!00 

4085.901 
25.536 

0.000 

4085.901 
0.000 

4085.901 
1634.361 

2451.541 

0.000 
2451.541 

18387.780 

25.536 
15 .321 
61.289 
18.553 

2001 

16000.700 
0.000 

16000.700 
100.000 

11056.800 

4943.900 
30.898 

0.000 

4943.900 
0.000 

4943.900 
19n.560 

2966.340 

0.000 
2966.3.:.J 

21354. '. zo 

30.898 
18.539 
7~. 15~ 

CCCOA ?~OCESSING Pl~NT ·•• CCTC9E~ 1990 
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······················----------------------···-··-------------------······ CCMFAR 2.1 - BALDO' co. s.R.L, "!LAN, raLY ----- I 
Yeer _ •• 

Tot•l sales, incl. sales tllll • 
Less: variable costs, incl. sales tu. 

Variable .. rgin • 
As % of total sales 

Non-variable costs, incl. depreciation 

Operational .. rgin • 
As % of total sales 

Cost of fir.ance 

Gross profit • 
All avar.ces • • 

Tu2ble profit 
Tu 

Net profit 

Dividends paid ••• 
Undistributed profit 
Accunulated undistributed profit 

Gross profit, % of tct1l sales 
Net profit, % of total sales 
ROE, Net profit, % of equity 

ROI, Net profit•interest, : of invest. 

2002 

16000.700 

0.000 

16000.700 

100.000 

11056.800 

4943.900 

30.898 

0.000 

2003 

16000.700 

0.000 

16000.700 

100.000 

11056.aoo 

4~3.900 

30.898 

0.000 

4943.900 4943.900 
0.000 o.coo 

4943.900 4943.900 
1977.560 1977.560 

2966.340 

0.000 
2966.340 

24320.460 

30.898 
18.539 
74.159 

22.449 

2966.340 

a.coo 
2966.340 

27286.800 

30.398 
18.539 
74. 159 
22.449 

2004 

16000.700 
0.000 

i6000.700 

100.000 

11056.800 

4'>43.900 

30.898 

0.000 

4943.900 
0.000 

l.943.900 
1977.560 

2966.340 

0.000 
2966.Jt.O 

30253. 140 

30.898 
18.539 
7:..159 

22.:.:.~ 

2005 

16000.700 

0.000 

16000.700 
100.000 

11056.800 

4943.900 

30.898 

0.000 

4943.900 

0.000 
4943.900 
1977.560 

2966.340 

0.000 
2966.3:.a 

33219.430 

30.898 
18.539 
74. 159 

22.4:.9 

2006 

16000.700 

0.000 

16000.700 

100.000 

11056.800 

4943.900 

30.898 

0.000 

4943.900 
O.O'lO 

4943.900 
1977.560 

2966.340 

a.coo 
2966.340 

36185.820 

3.1.a;d 

~3.539 

74.159 

22.l.49 

COCOA P~CCESSING PLANT ··- CCTCBE~ 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

av-----------------------·······---····-·······-·······-··-·-·····----------· COMFAJI 2.1 • BALDO' CO. S.R.L., MILAN, ITALT -·-

Projected Balenc:e Sheets, construction in 1000 USS 

Year 

Taul assets 

fixed assets, net of depreciation 

Canstruc:tlon in progress 

Current assets • • • • • • • • • 

Cash, bank • • ••••••••• 

Cash surplus, finance available • 

Loss carried forward 

Loss •••••••••••••• 

Total liabilities 

Equity cmpital 

Reserves, retained profit 

Profit ••••••••• 

Long and lledi ua term debt 

Current liaoilities ••• 

Bank overdraft, finance required. 

Total debt 

Equity, X of liabilities 

1990 

4426.ns 

0.000 
4426.725 

0.000 
0.000 
0.000 
0.000 
0.000 

4426.725 
................................... 

2000.000 
0.000 
0.000 

2310.000 
0.000 

116.725 

2426. 725 

45.180 

1991 

11548.470 

4426.ns 
7121.750 

0.000 
0.000 
0.000 
0.000 
0.000 

11548.470 
........................................... 

4000.000 
0.000 
0.000 

6980.000 
0.000 

568.475 

7548.47'5 

34.637 

COCOA PROCESSING PLANT ••• OCTCBE~ 1990 
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SV··················································-----····-············--· CC..FAR 2.1 - BALDO' co. S.R.l., MILAN, IT.Alf .•. I 
Projected l•lilnCe Sheets, Produetion in 1000 USS 

THr . . . . . . . . . . 1992 1993 1994 1995 1996 

Tot•l usets . . . . . . 12379.010 11921.230 12531.390 14097.390 15695.700 
..... ··- --- --- ............ ... ........................................ -·-----··------ ......................................... ... ........................................ 

Filled usets, net of depreciation 10479.200 9409.924 8351.648 7304.374 6257.099 
Construction in progress 0.000 0.000 0.000 0.000 0.000 
Current •ssets . . . . . . . 18116.8116 2501.714 3123.795 3123.795 3123.795 
Cull, ti.lit . . . . . . . . . . 12.929 9.596 10.846 10.846 10.846 

Cull surplus, finance av•ilat>le • 0.000 0.000 1045 .100 3658.375 6303.959 

loss carried fo~rd 0.000 0.000 0.000 0.000 0.000 

lass . . . . . . . . . . . 0.000 0.000 O.C'lO 0.000 0.000 

Total liabilities . . . . . . . 12379.010 11921.230 12~31.390 :4C97.390 15695.700 
............................................ ... ...................................... ... ....................................... --------------- --- ...... -.......................... 

E~ity capit•l . 4000.000 4000.000 4000.000 4000.000 •000.000 
Reserves, reu i ned prof i t 0.000 6ll1.4n 2112.558 42~.922 6504.047 
Profit . . . . 6111.4n 1431.081 2152.365 2239. 125 2271.435 
long and mediun term debt 5775.208 4570.417 3365.625 2:92.500 2019.375 
Current liabilities . 541.744 nl .3oo 900.842 ~00.S/.2 900.842 
Bri overdraft, fi~nce required. 1380.585 516.960 0.000 o.~cc 0.000 

Total debt . 7697.538 5808.676 4266.467 3593.J.:.2 2920.217 

Ec;uity, X of liabilities 32.311 33.554 31 .920 2!1.37.;. 25.485 

c:c:.i. PROCESSING PLANT ·-· CCT~BE~ :990 

·····-·--···················································---·······-··-- CCMFAR 2.1 • ;Al~O i :o. S.~.L., !1ILAN, IULT ····· 

Projected Balance Sheets, Production in 1000 USS 

Tt1r 

Total HHts 

Fi•ed assets, net of depreciation 
Construction in progress 
Current usets • • • 
CHh, bank • • • 

Cash surplus, finance available 
Loss carried forward 
Loss 

Total li•bilities 

Equity capital 
Reserves, retained profit 
Profit 
Long and mtdi1111 term debt 
Current l i ebi l it i es 
Bank overdraft, finance required. 

Toca: debt 

Ei::uit·f,: of l iab1l 1t1~s 

1997 

1nn.1ao 

5294.599 

0.000 

3123.795 

10.846 

8947.944 

G.000 

0.000 

17377.180 

4000.000 

ans.482 

2354.610 

1346.250 

900.842 

0.000 

2247 .092 

23.019 

1998 

19090.980 

4332.099 

0.000 

3123.795 

10.846 

11624.240 

0.000 

0.000 

19090.980 

4000.000 

11130.090 

2386.920 

673.125 

900.842 

0.000 

1573.?67 

20.?52 

1999 

20837.080 

3369.599 

0.000 

3123.795 

10.846 

14332.840 

0.000 

0.000 

20837.080 

4000.000 

13517.010 

2419.230 

·0.000 

900.842 

0.000 

901).842 

1?. 1?7 

2CCO 

2!2!8.630 

2407. 1CO 

0.000 

3123.795 

10.846 

1n46.aeo 

0.000 

o.oco 

2!2~8.630 

4000.000 

15930.240 

2451.541 

·1.000 

900.342 

J.OCO 

2001 

£6254.960 

2302.600 

0.000 

3123.795 

10.846 

20817.720 

0.000 

0.000 

26254.960 

4000.00C 

18387. 780 

2966.340 

0.000 

?00.842 

0.000 

?00.842 

:5. 235 

r.:c:A ?r.CCES~t~G PLANr ••• OCTCBfR '.??Q 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ':cltfAl 2.1 • IAlDO & CO. S.l.L., MllAll, lTALT ••••• 

'roiected .. lence Sheets, '~tian in 1000 USS 

I 
Tnr . . . . . . 2002 ml 20IK 2005 2006 

Totel use ts . . . . . - 29221.300 32187.640 35153.980 38120.320 41086.660 

I 
I 

--------------- ------·----·--- ................................. ------------- ...... .. .............................. 
Fixed nsets, net of dRprecietian 2198. too 2093.600 1989.100 1884.600 1780.100 C-tructian in progress 0.000 0.000 0.000 0.000 0.000 CUrrent ants . . . . . . . . . 3123.795 3123.795 3123.795 3123.795 3123.795 Cesll, benlt . . . . . . . . - . . 10.1146 10.146 10.146 10.1146 10.1146 Cash surplus, finmnce .veileble • 2388S.560 26959.400 30030.240 n101.oao 36171.920 loss cerried f-rd 0.000 0.000 0.000 0.000 0.000 loss . . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I Tot•l lilbilitin. 29221.300 32187.640 35153.980 33120.320 41086.660 

I 
I 

-·--------·---- ---··---------· ------------- ...... .................................... ... ............................... 
E~ity cmpitel . . 4000.000 4000.000 4000.000 4000.000 4000.000 •eservws, reteined profit 21354.120 24320.460 272116.800 30253.140 332"9.480 'rofit . . . . . . . . . 2966.340 2966.340 2966.340 2966.340 2966.340 long and lledi111 tel'll debt • ·0.000 ·0.000 ·0.000 ·0.000 ·0.000 CUrrent llabllftles . . . . 900.842 900.842 900.842 900.842 900.842 hnt overdraft, fin.nee r~ired. 0.000 0.000 0.000 0.000 0.000 

I 
Total debt . . . . 900.842 900.1142 900.842 900.842 900.842 

E~ity, % of liabilities 13.689 12.427 11.379 10.493 9.736 

I 
COCCA PROCESSING PLANT ••• ilCTOSE~ 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANNEXE2 

FOREIGN EXCHANGE EVALUATION 
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IV··········································································· COllFAll 2.1 • IALDO & CO. S.l.L., Mil.All, ITALY ••• 

Forti!!! Exch~ ~ffect in 1000 USS 
E~ic Anlllysis excluding indirect itffects 

100 units foreign CU a 

total foreign inflou 

equity capital . . 
5'Dsidies, grants 

loans & overdraft 

lfllPOl'U . . . . 
indirect itf fitr.ts . 

total forititn outfl-

royal lies . . . . . 
.. i...,..t . . . . . 
i""°"ted .. titrtals . 
r~t loans & ovenl. 

othitr repayments . 
repatriated wates 
dividends paid • 

interests . . 
indirect costs . 
net foreign e.1chge flow 

illlpOrt ~tit'n effect 

net fortn Hchte effect 

present values at 

fore:gn Hchange flow • 

net fortn e.1ch9e itffect 

100.00 units local OJ 

trend total total cons tr. 

235769.20 5385.00 

------------ ------------
0.00 0.00 

0.00 0.00 

5385.49 5la5.00 

230383.7'0 0.00 

... .. ... . . . . ... .. .. . ... ... -......... 
14221.49 6680.60 

-----·------ ................................... 

0.00 o.oo 
5357.80 6316.00 

1195.00 O.!IO 
5385.49 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 

2283.20 344.60 

......•...•• ............. 

221547.70 ·1295.60 

O.OG 0.00 
221547.70 ·1295.~0 

10.00 lt 

96n4.59 
96n4.59 

••••••••• canstruction •••••••.•. ~ti on 

total produc. 1990 1991 1992 1993 

230384.20 1615.00 377'0.00 9600.116 12774.16 

--··-------- ------------ -----------· ................................ ............................. 
0.00 0.00 o.oo o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 
0.49 1615.00 377'0.00 0.44 o.oo 

2303&3.7'0 0.00 o.oo 9600.42 12774.16 

... -.......... "' .. . ............. . .................. . ................. . .................... 

7540.19 2064.60 4616.00 1304.81 1107.lO 
................................ ------------ -----------· ............................... .............................. 

0.00 0.00 0.00 0.00 0.00 
·971.20 2000.00 4Il6.00 40.89 ·l.06 
1195.00 0.00 0.00 160.00 60.00 
5385.49 0.00 0.00 673. ll 673.40 

o.oo 0.00 o.oo 0.00 o.oo 
0.00 0.00 0.00 0.00 o.~o 

0.00 0.00 0.00 0.00 0.00 
1938.60 64.60 280.00 4]0.SO 376.95 

................ . ................ . ............... .................... .. ................. 

222843.30 ·449.60 ·846.00 82%.05 11666.86 

0.00 0.00 0.00 0.00 0.00 
222843.30 ·449.60 ·846.00 8296.05 11666.86 



Fareiqn Eadl!!!ge Effect in 1000 USS 

Ec-ic Ana\ysis excluding indirec~ effects 

100 IS'its foreign CU a 100.00 IS'its local OJ 

total foreign inflow • -
~ity capital - . -
saidies, grants 

lCllflS & overdrdt 

aports . . . -
indirect effects - . 

total foreign outflow 

royalties - . . . -
~is-nt - . . -
illlpOrted .. terials . 
repa~t loans & overd. 
other repayment.- . 
repatr•ated wages 

dividends paid 
interesu . . 
indirect costs 

net foreign eachge flow 

illlpOrt substit•n effect 
net forgn exchge effect 

present values at 
foreign eachange flow • 

net f~rgn exchge effect 

1994 

16000.74 

-·----------
0.00 

0.00 

0.04 

16000.70 

..................... 

1080.68 
.................................. 

0.00 

9.46 

75.00 

673.13 

0.00 

0.00 

0.00 
323.10 

.. . . .. . .. . . .. .. . . 

14920.06 

0.00 
14920.06 

10.00 % 
96n4.59 

96n4.59 

1995 

16000.10 
............................. 

o.oo 
0.00 

0.00 

16000.70 

.. .. .. .. ...... ....... 

1017.38 

·---·-------
0.00 

o.oo 
75.00 

673.13 

o.oo 
0.00 

0.00 
269.25 

................... 

14983.33 

0.00 

14983.33 

•••••••• ta!FAR 2.1 • BALDO & CO. S.R.L., MIL.All, ITALT ••••• 

procb:tion 
1996 1997 1m 1999 2000 

16000.70 16000.70 16000.70 16000.70 16000.70 
-----·-·M·-- .......................... ----·------· ................................... ... .............................. 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

16000.70 16000.70 16000.70 16000.70 16000.70 
. ........... .................... ... ................. . ................... . ................. 

963.53 909.67 855.83 801.97 75.00 

---------·-- ... ........................... --- --- .. ----· ................................. ... ................................. 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

75.00 75.00 75.00 75.00 75.00 
673.13 673.13 673.13 673.13 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.co 0.00 o.oc 
o.co 0.00 0.00 0.00 0.00 

215.40 Hl.55 107.70 53.!!5 0.00 
.. ............. .................. ................. .................... ................. 

15037.17 15091.03 151'4.!8 15198.73 15925.70 
0.00 o.ao 0.00 0.00 0.00 

15037.17 15091.03 I~ 144.!8 15198.73 15925.70 
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---------------------------------------------------------·-··-·--·------··- c:tlFAll 2.1 • IAlDO & CO. S.R.l., ~!LAii, ITA~T ··-·· 

Forei!I!! 'xcll!!!I! 'ffitet in 1000 USS 

Ec-ic Analysis axcluding indirect effitets 
100 W'lits foreign QI • 

total foreign inflaw • . 
equity capital . . . 
smsidin, grants 
loans & overdraft 
uports . . . . 
frdiritc:t effects . 
total foreign outflow . 
royalties . . . . . 
equii:-rtt . . . . . 
i-.iorted .. terials . 
r~t loans & 0¥erd. 
other r~ts . 
repatriated wages 
dividends paid • . 
interests . . . 
indi ritet costs . . 

net foreign exch9e flou 

i111POrt S\A>stit•n effitc:t 

net forgn exdl9e effect 

present values at 
foreign lfllchange flow • 
net forgn excllge effect 

100.00 W'li ts local QI 

2001 

16000.70 

------------
9.00 
0.00 
o.oo 

16000.70 

············ 

75.00 

------------
0.00 
0.00 

75.00 
0.00 
o.oo 

0.00 
o.oo 
0.00 

··•········· 

15925.70 

0.00 
15925.70 

10.00 x 
96724.59 
96724.59 

2002 

16000.70 

0.00 
0.00 
0.00 

16000.70 

········••·· 

75.00 

------·-----
O.GO 
0.00 

75.00 
0.00 
0.00 

0.00 
0.00 
0.00 

... . ... . . . . . . .. .. 

15925.70 

0.00 
15925.70 

prcxlJC t ion 
2003 2004 ZtJ05 2006 2007 

16000.70 16000.70 16000.70 16000.70 0.00 ----··------ -·--··---·-- ......................... ........................... .. ......................... 
0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 c.oo 0.00 

16000.70 16000.70 16000.70 16000.70 0.00 ............. •··•········ .............. . .............. ··•··•······ 
75.oo 75.00 75.00 75.00 -1025.29 

··---------- ----------- ... ............................... ............................... . .......................... 
0.00 0.00 0.00 0.00 o.co 
o.oo 0.00 0.00 o.oo ·1025.49 

75.00 75.00 75.00 75.00 0.00 
0.00 0.00 0.00 0.00 0.21 
o.oo o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.oo 0.00 0.00 ............ ··•········· ............. . ............. ············ 

15925.70 15925.70 15925.70 15925.70 1025.25 
0.00 0.00 0.00 0.00 0.00 

15925.70 15925.70 15925.70 15925.70 1025.2a 
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0. 

OPPOR1lJNfl1S1l.JDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant for tomato processing to produce tomate 

paste. tomato ketchup 10d tomato juice. 

The tomato paste demand on the current Nigerian market is strong since import ban of September 

1987 and is only partially covered by the local production. 

The existing gap leads to conclude that there is room for several new plants ·.izc:d to produce 3,000 to 

5,000 tons/year of tomato paste. 

Other important considerations favourable to the implementation of the project are the local 

availability both of raw material and of packing materials (cans).<1> 

The suggested plant capacity is 5,000 tons/year of tomato paste in oder to optimize investment costs 

and production needs. With the foreseen additional equipment the plant will be able to produce also 

500 tons of ketchup and 500 tons of tomato juice, to meet the local market requirements. The plant 

will be operated 260 days per year O\'Cr 3 daily shifts of 8 hours each. 

The financial analysis of such a project was carried out. Details are given in chapter 9. 

The salient data of the project are as follows: 

- Fixed Assets: US S 5,555,000. 

- Wor~ ii capital: (at full production) US S 2.578,435. 

- Internal Rate of Return: 36,10%. 

- Break-Even Point (at 5th year of production): 15%. 

- Pay-Back period: less than 4 years including the construction period. 

- Emplovees: 130. 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 85,870,930 (as a present value at 10% ). 

On the basis of the analysis in this study, it is recommended that a feasibility study is undertaken. 

( 1) For addirional backpound mare rial, see Volume Ip. 122. 
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OPPORTIJNllY SllJDY 

INTRODUCTION 

Nigeria produces a considerable quantity of tomato, whicii mainly grows in ttic Bomo, Bauchi, Kano, 

Katsina. Kaduna. Sokoto, Kwara, Niger, Plateau and Gongola States. 

"VF-Roma· is the most commonly cultivated specie: it has been found very suitable for most 

locatioc. s in the country, both for rainfcd and irrigated cultivation. 

Other common cultivated species arc "beefsteak• and others species which were locally developed by 

the Genetic Resources Unit of the Nigerian Institute of Horticul~ural Research (fl.ilHORT). The 

average yield per hectare ranges from 25 tons (rainfed) to 45 tons (irrigated). 

Tomato can be grown all the year round, but the best period ~ the dry season, between October and 

April, using irrigation. The peak period of harvesting is between February and May. 

Tomato is consumed either as fresh fruit or in processed forms as tomato paste. juice and ketchup. 

Toe tomato paste is the concentrate, usually at 28-30 Brix degrees, obtained by evaporation of the 

moisture conten~. 

Tomato juice is a soft beverage based on tomato paste diluted W.th water and added with flavours. 

Ketchup is a traditional red sauce, formulated on a basis of tomato paste with spices and flavours 

added giving a peculiar sharp taste, commonly used in preparation of food. 

MARKET AND PLANT CAPACl1Y 

MARKET DEMAND AND SUPPLY 

The tomato paste demand on the Nigerian market is estimated at 60,000 tons/year with an increase 

of 2% per year, according to the NlDB's information bulletin on Nigerian comatc, industry (April 

1989). 

The product is generally commercialized in 70 gram cans. Larger cans are also used for the supply 

needs "f hotels and institurions. 

As far as tomato pasle is concerned, until September 1987 (data of importation ban) the Nigeri•m 

demand was covered by domestic producrion and importation. 

Presently the estimated supply of tomato paste is 22,000 tons/year, out of which only H,000 from 

local producers, the balance of 8,000 tons/year may be through smuggling. 

TOMATO PROCESSING PLANT 
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OPPORTUNITI' STIJDY 

Official data arc no< ;i\'ailable with -'!gard to the tomato juice and :.:etchup consump1ion on the local 

market. 

According to NIDB' estimate. the demand is around 6,000 ton!/year of juice and 6,000 tons/year of 

ketchup. The demwd of tb:sc two products is covered only by 50% by local production. 

Tomato juice is generally packed in 200-250 ml size cans, while ketchup is packed in 340 gram 

bo<tles. 

PLANT CAPACl'IY 

The proposed plant will produce 5,000 tons/year of tomato !>aste as double concc11trate at 28-3ll 

Brix plus 500 tons of ketchup and 500 tons of tomato juice. The plant is designed for operating 260 

days/year, 3 shifts/day. 

All the products will be sold on the local market. packed in standard ~ontair.crs that arc 

manufactured by the Nigerian industries. 

Tomato paste will be packed both in 10 kg cans for hotels and institutions and in 70 gram cans. that 

is the most popular size for the domestic consumption. Ketchup will be sold in 340 gram glass 

bottles, while tomato juice in 200 milliliters (0.2 liters) cans. 

The production programme at full capacity foresees the following quantities and sizes: 

Product Package Quantity Units/y 
size t/y 

Tomato paste 10 kg can 1,000 100,000 
70 gcan 4,000 57,143,C..10 

Ketchup 340 g bottle 500 l.~71,000 

Tomato juice 200 ml can 500 2,500,000 

SALES PRICES AND REVENUE 

According to the NIDB's information bulletin on Nigerian tomato industry the retail price for 

tomato paste in 1989 was 2.00 ,faira for a 70 gram tin locally produced and 3.00 Naira for 1he 

imported one. The ketchup retail price was 7 Naira, while lhe tomato juice was 4.5 Naira. 

Ra~e 7S, 



Ol'PORnJNllY STIJDY 

In order to estimate the sales revenue at full production the following unit prices (ex-factory) h:i.\·e 

been assumed: 

Tomato paste 10 kgcan: 13.00 S each 

70 gram can: 0.20 Seach 

Ketchup >W gram bottle: 0.40 S each 

Tomato juice 200 ml can: 0.22 S each 

The total rc,,-cnue for the envisaged production amounts to 13,8li6,000 US dollars. Revenue from 

each product arc detailed in the following table. 

Product Package Quantity Units Unit price Sala 
size t/y sold/y S/piett S/y 

Tomato paste 10 kg can 1,000 100,000 13.00 1.300,000 
70 gram can 4,000 57,1.iJ,OOO 0.20 11,428,000 

Ketchup 340 g bottle 500 I,.i71,000 0.40 588,000 

Tomato juice 200 ml can 500 2,500,000 0.22 550,000 -
Total sale revenue per year 13,866,000 

3. MATERIALS AND lNPUTS 

The raw materials required to produce the tomato paste arc fresh tomatoes and salt. The 

formwation both of tomato juice and ketchup includes also sugar, vinegar and spice-; and varies 

according to the market taste. 

Auxiliary materials to be considered arc the packing materials such as cans, bottles and cartons. 

Other inputs are energy, fuel, water. 

All the raw materials, packing materials and utilities arc locally available. 

' 
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OPPORTIJNITY STIJDY 

In the following tables requirements and costs are shown: 

Raw materials 

Ii.~m t/y Unit cost Total cost 
$/too $/y 

Fresh tomatoe.c; 34,000 30 1,020,000 
Salt 150 350 52,500 
Sugar 25 1,600 15,000 
Vinegar 25 850 21,250 
Spices 30 2,500 75,000 

Total 1,183,750 

Utilities 

Item Yearly Unit cost Total cost 
consumption S/y 

Electricity 1,100,000 kWh 0.10$/kWh 110,000 
Fuel oil 2,400 tons 30 $/too 72,000 
Water 100,000 ml 0.006 ~/ml 360 

Total 182,360 

Packini: materials 

Item Unit/year lJoit cost Total cost 
S/ $/year 

70 gram cans 57,143,000 0.10 5,714,000 
(tomdtO paste) 

10 kg cans 265,000 1.40 371,000 
(tomato paste) 

200 ml cans 2,500,000 0.15 375,000 
(tomato juice) 

3.JC gram bottles 1,471,000 0.18 265,000 
(ketchup) 

cartons 753,000 0.40 301,000 

Total 7,026,000 
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5.1 

OPPORTIJN11Y STIJDY 

LOCATION 

The iocation or the pl...l should, or course, be chosen in an area where tomatoes arc cultivated, in 

order to reduce the transportation time, which would be advantageous both from the economic point 

of view and considering that prolonged transportation time could result in waste fruits. 

Therefore the States indicated in the introduction arc the most suitable for a tomatoes processing 

plant, which shou!d be located in a bariccntric place in respect of the surrounding plantations t~t 

will supply the fresh fruits. 

PROJECT ENGINEERING 

PROCESS DESCRIPTION 

In order to have a dear scheme of the whole process please refer to the "Process flow-diagram" 

shown in fig. A. 

Harvested fresh tomatoes are transported by truck to the factory where they arc unloaded. 

Firstly they are mechanically washed and inspected by sight on a suitable sorting conveyor, to allow 

the sound fruits to be selected and enter the nc:xt steps of the processing line. Then tomatoes are 

chopped and pre-heated up to 80 C in a tube next continuous cooker and are fed to the pulping anJ 

refining group for the extraction or juice. 

Then tomato juice passes through a continuous concentrator, where most of water content is 

evaporated to reach the design concentration of 28-30 Brix. 

The next step is the concentrate treatment which consists in pasteurization at 98 C before canning. 

The proposed plant is designed for processing 34,000 tons/year of fresh tomatoes and will produce 

5,000 tons of double concentrate (tomato paste), 500 tons of tomato juice and 500 tons of ketchup. 

Considering a percentage of 5-6% of bad tomatoes out of 34,000 input tons of fresh fruits, this means 

about 1,900 tons of waste and 32,100 tons of sound fruits to be processed. 

The processing capacity of the envisaged plant is about 200 tons of fresh tomatoes each 24 hours 

(8.30 tons per hour) in order to produce tomato concentrate at 28-30 Brix degrees during thi: 

harvesting season. 
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OPPOR11.JN11Y snmv 

The concentration ratio 6:1 gj\'CS an output of 5,.350 tons of tomato double concentrate per ye:ir. This 

is in fact the amount of concentrate needed to produce the required quantities of the final products. 

i.e. tomato paste. ketchup and tomato juice. 

The concentrate will be partially packed into cans 70 gram capacity for direct sale on the market and 

partially into 10 kg cans to !;e store~ and then retrieved in a second time, after the harvesting sc3.SOn, 

in order to be processed again during the remaining days of the year. 

It was assumed that 1,000 tons of concentrate will be directly sold on the market packed in cans of 10 

kg capacity, to hotels and institutions. 

Other 350 tons ~f ~~nceatrate will be utilized to produce 500 tons of ketchup and 500 tons of tomato 

juice. 

The remainini 4,000 tons of tomato double concentrate will be packed in smalJ size (70 gram) tins, 

that is the most popular size. 

The flew chart of the tomato concentrate with the material balance is shown in fig. B. 

The plant will be operated continuously 3 shifts per day over Hi0-165 days/year, during the tomato 

harvesting season, to produce the whole quantity (5,.350 tons) of concentrate. 

As far as ketchup and tomato juice production is concerned, the formulation line is the same, with a 

maximum flow rate of 2,000 litres/hour. Considering an operation coefficient of W%, the actual flow 

rate becomes 1,800 litres/hour, that means about 5.56 hours needed for producing the required 1,00 

tons (500 tons of ketchup plus 500 of juice). In conclusion the plant will operate about 260 days per 

year over 3 shifts/day, considering also the tomaw concentrate canning. 
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FIG. E • TOMATO CONCENTRATE DESTINATIONS 
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OPPORTIJNllY STIJDY ---1 

LAY-Otrr AND CML WORKS 

The area required for the installation of the process equipment with utilities 2.0d facilities, including 

open yard. roads, trucks loading/unloading area. is about 7,000 squan; meters. Out of these the 

awercd area is 2.400 square meters split as follows: 

vlOrking shed 1,000 square meters 
storehouse 450 square meters 
workshop 250 square meters 
utilities 150 square meters 
offices 150 square meters 
shelter 400 square met~ 

Total 2.400 square meters 

AdministralNc oOiccs, laboratory mainteoaocc workshop arc grouped in a one-storey building, 

having a supporting structure of rcinforccc :oncrcte, external and internal walls of brickwork, roof 

made of concrete slabs. 

The floors of the offices, laboratory and services arc covered with tiles, while the workshop has 

concrete floor. 

The working shed and storehouse will have a structure of steel structure or of reinforced concrete 

and the floor paved with concrete slabs. 

For roofing and cladding corrugated asbestos sheets will be used. The fencing will consist of a Wire 

net supported by small steel poles. 

MAIN EQUIPMENT LISJ 

The main machinery and equipment of the tomato processing plant is lisred here below, considering 

the various production departments. 

A. WASHl:"'G, INSPECTION AND EXTRACTION U:"oc 

A.1) 1 unir with rotaling roller conveyor for tom aloes washing and scrting 

A.2) 1 tomato chopping machine 

A.3) 1 rube nest continuous cooker, for tomato preheating with thermal cycle up 10 80 C 

(hearing by steam) 
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OPPO"mJNITY STIJDY 

A.4) 1 sailary volumetric pump(~ type). AISI 316 Sl3inlcss stcd made 

A.5) 1 tank. AISI 304 made. 5.000 litres capacity 

A.6) 1 pulping and refining group for the CJlraClion of tomato juice 

A.7} 1 sanitary volumetric pump (screw type). AISI 316 S.S. made 

A.8) 1 120 litres bin. AISI 304 S.S. made 

A.9) 1 tomato juice squeezing and refining unit. .:quipped with a s-jSlcm to rcg-.llate the 

squeezing intensity 

A.10) 1 bell con\IC'yOr suitablt to lranSporl wastes 

A.11) 1tank2JD) litr~ _Jpacity. AISI 304 S.S. made 

A.12) 1 complete set • .; acccssorics, CODDCCtioos. vaMs, piping, fittings. joints., stainless 

steel made. 

B. CONCENTRATION U1'"E 

B.l) 1 double effect continuous concentrator. equipped with a thcrmic circulation pre-

conccntr .tor. pan fm.isher and electronic refractometer 

B.2) 1 mixing tank. 1,000 liJ.rcs capacity, AISI 304 S.S. made 

B3) 1 mixing tank. 1,000 litres capacity, AISI 304 S.S. made 

B.4) 1 sanitary volumetric pump (screw type) 

B.5) 1 complete set or accessories, connections. valves, piping. fittings. joints. stainless 

steel made. 

C. CONCE.'VTRATETRF.An.tE.'llT A.''D PACKAGING U:\"E IS 10 KG CA.'iS 

C.1) 1 tube nest pasteurizer, suitable lo treat tomato concenrrate, ketchup, sauces anJ 

similar products at a temperature of about 98 C. Heating obtained by slcam 

injection with overheated water recycling. 

C.2) 1 rotating table. diamctct 1 metre, on which cans or bottles arc accumulated for 

feeding or discharging the packing lines 

C.3) 1 belt conveyor for cans or botlles transport 

C.4) 1 sterilizer, tunnel type, for cans or different size, equipped with a set of src:un 

spraying 007.Zlcs 
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OPPORTUNnY SlUDY 

c5) l c:osing unit. \'Olumcrric lypc. suiublc lo fill 5-10 tg ems 

c.6) 1 seaming~ automatic lypC. complete with lid store and feeder. suilablc to 

seam can:> with size ranging from 2 lo 10 kg 

c. 7) l oontinUOWi lUDDCI cooyqu foe lhc pastcurizaliua and cooling of food coataincrs 

like tin cam., jars. bottles. cartons, pouches oc plastic ~ The unil is equipped 

with fccdiug and disclwging ~ ll is also foreseen a drying group by means 

of focccd 1/CDlilalioa al tbe lwmd outlet 

c.8) l clcctric control board 

c.9) l complclc sr.l oC accessories. coancctions. val~ piping. filling. joinlS stainless 

Slccl made. 

0. PACKAGING W.'E FOR 70 GRA.'\I CA."5".-i.."5 (TOMATO PASTE} "-'"'D 200 GRA.'\I CA.-.;s (Jl..lCE} 

O.l) 1 rolating table. diametc:- l mclcr, on which cans or bottles arc accumulated for 

feeding or discharging lhc packing lines 

D.2) 1 emp<y cans elevalor lo feed ems lo lhc dosing unit 

D.3) l empty can sterilizer, steam jcl type 

D.4) l emp<y can distn'butor 

D.5) l aulomatic volumerric unit for filling 70 gram cans 

D.6) l aulomatic seaming machine; output 180 filled cans minule 

D.7) l belt conveyor for cans or bottle transpon, complete with feeding conveyor 

D.8) I continuous tunnel convevor for the pasteurization and cooling of food containers 

like cans, jars, bottles, canons. pouches or plastic ba~. Equipped with discharging 

conveyor 

D.9) 1 belt conveyor, suitable for cans or boulcs. Equipped with drying group by means 

of forced ventilation at the tunnel outlel 

D.10) I belt conveyor, suitable for cans or bottles 

D.11) 1 case packer suitable to pack 70 gram cans in 2 or 4 layers (25 cans per layer). 

Complete with twister, can elevator, 5 lanes distributor, packer unit, discharge 

roller conveyor, 2 manual banding grips 

o.12) I belt conveyor suitable for cans or bottles 
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OPPORTIJNm' SfUDY 

D.13) 1 belt Ct&IVCyol' suitable for ans oc bottles 

D.14) 1 automatic filling/seaming machine with 3 rOlating stages to fill liquid products, 

pre-seaming and se31iug of cans 

D.15) 1 electric c:oatrol boGrci 

D.16) 1 romplcte set of accessories, CODDCCl'.ioo~ valYcs. piping. fittings, joints, stainless 

steel made. 

E. FOR.~L'LATIOS ll'"E FOR ICEl'CHUP M-0 JUICE (2,000 litres/hour max flow rate) 

E.l) 1 can opener, semi-automatic rypc, for opening 10 kg C3DS.. Manual loading. 

automatic can washing 

E1) 1 lhcrmoinsulatcd tank, 2,000 litres capacity, AISI 304 S.S. made, provided with 

plates for products heating or cooling by means of steam or water circulation. 

Equipped with motorized stirrer. 

E.3) 1 sanitary ,,"Olumetric pump (screw type), AISI 316 S.S. made 

E.4) 1 automatic dosing group for the preparation of tomato juice and other alimentary 

liquids, consisting of a 2,000 "itres mixing 1aoJt equipped with magnetic sensors for 

presetting the wcighWg cy-:Je. 

E.5) 

E.6) 

E.7} 

E.8+e.9) 

E.10) 

E.11) 

E.12) 

E.13) 

E.14) 

1 eled'.ro-poeumatic valve with filter and by-pass to feed raoJts 

1 miC-Poclemenl preparation group, suitable to prepare a solution of microclements 

for juices formulation and/or acidity correction 

1 mixing tank. 1,000 litres capacity, AISI 304 S.S. made, provided with motorized 

stirrer 

1 screw conveyor with hopper for feeding sugar lo the dosing groui:. 

1 centrifugal pump, AISI 316 S.S. made 

1 sanitary volume1ric pump (screw type), AISI 316 S.S. 1.:Jade 

1 mixing rank, 2,000 litres c.tpaciry, AISI 304 S.S. made, provided with motorized 

stirrer 

1 sanitary volumetric pump (screw type), AISI 316 S.S. 

1 pre-heater; heat exchanger for the thermal treatment of pre-healing or cooling of 

juices 10 be primarily deaeratcd. Complele with steam pressure reducing group. 
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E.15) 

E.16) 

E.17) 

E.18) 

E.19) 

OPPORTIJNl1Y :sn.;oy 

C:e:arcating unit for !he eliminatiC'a of air incorporated in liqui:i or thick alimentary 

product:i. b~ nebulization under vacuum 

dispcrsor-bomcgcnizcr. this unit works by means of a combined action of high 

pressure. laminat:on and abra.iion to rcalizc an efficient homogcniz.ation of juices 

and ketchup 

1 pasteurizer for the treatment of juices. complete with steam pressure reducing 

group 

1 electric control board 

1 complete set of accessories, connections, valves, piping. fitting, joints, stainless 

steel made. 

F. KETOICP PACKING U:-.O"E (2,000 boulcs/hour of 340 grams) 

F.1) 1 rotating table, diameter 1 meter, suitable to accumulate cans or bottles for 

feeding or discharging the packing lines 

F.2) 

F.3) 

F.4) 

F.5} 

F.fi) 

F.7) 

F.8) 

F.9) 

F.10) 

F.11) 

1 belt conveyor, suitable for cans or bottles transport 

I tunnel type pre-heater for bottles of ketchup provided with steam jets 

1 automatic filling machine, working under vacuum, to fill bottles of size ranging 

from 0.2 to 1 litre. Complete with vacuum group 

1 capping unit, automatic type, suitable to close boules with twist-off caps. 

Equipped with lid distributor and steam jets 

1 belt conveyor suitable for cans or bottles transport 

I tunnel-pasteurizer /cooler; this is the same equipment already included in line "d". 

1 labelling machine, linear type, for the application of one body label; capacity 3,000 

pcs/hour 

1 rotating table, diameter 1 meter, suitable lo accumulate cans or bottles for 

fecdi:lg or discharging the packing lines 

1 electric control board 

1 complete set of accessories, connections, valves, piping. fittings, joints, stainless 

steel made. 
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S.3.1 

S.3.2 

5.3.3. 

S.3.4 

OPPORTIJNI1Y STIJDY 

Utilities 

The plant needs the following equipment for the process: 

- No. 2(1+1 stand-by) steam boilers 6,000 kg/h capacity at 6 bar, complete with feed water softner. 

- No. I air compressor, capacity 25 cubic meters/hour at 7 bar 

- No. I gen-set 400 kVA, diesel engine operated. air cooled 

Laboratory 

A minimum equipment for carrying out tests and analyses on the product is required. 

Maintenance worl<shop 

A shop is foresee:: for the current mechanical and electrical maintenance, equipped with the main 

portable machines and hand tools (drilling and grinding machines, etc.) 

Transport equipment 

For internal handling of raw material containers and various purposes an electric fork-lift has been 

fortseen and a second one, diesel engine powered, for external utilization. 
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OPPORTIJNin' STIJDY 

5.3.S lnvntment costs 

The estimated investment costs arc shown in the following table (in US dollars). The machinery anJ 

equipment have been quoted by Bertuzzi. Milano, Italy. 

Description LC FC Total 

Machinery and equipment - 2.500.000 2.500,000 
TransiJOrt, taxes and duties 500,000 250,000 750,000 
Erection 500,000 250,000 750,000 
Land and site preparation 100,000 -- 100,000 
Civil works and buildings (J00,000 -- (JOO,()()() 

Spare parts - 70,000 70,000 

Total 1,700,000 3,070,000 4,770,000 

Contingencies 170,000 307,000 477,000 

GRAND TOTAL 1,870,000 3,.377,000 S,247,000 

The industrial life of the plant bas been considered 15 yea:s. The annual expenditures for 

maintenance arc estimated at US S 75,000. 

In the financial evaluation the investment costs (contingencies included), arc subdivided as follows: 

Preproduction expenditures FC USS 0 
Preproduction expenditures LC USS 88,000 
Machinery FC USS 3,Jn,ooo 
Machinery LC USS 1,100,000 
Land and site preparation LC USS 110,000 
Civil works and buildings LC USS 660,000 

----------
TOTAL USS 5,335,000 

6. PLANT QRGANIZATION 

The plant is considered an autonomous unit, complete with utilities and facilities, operating under 

the direction of an independent organization. 

7. MANPQWER 

No particular skill is required for any position listed here below, exception made for the tech11ical 

manager and technical assistants. It is however recommended that <i.'1 the pb training is carried 01.:t 

by one expert, made available by the tecnnology supplier, for one ,.ear after the i;tart-up. The 

relevant cost is estimated USS 120,000. 
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I OPPORTIJNllY S11JDY 

The personnel required and the relevant salaries arc shown herebclow. 

I 
The number of personnel reflects the needs of three shifts. 

I 7.1 MANAGEMENT 

I Salary (N/Y) 

- General manager l 50,000 

I - Technical manager l 40,000 

Total 2 90,000 

I 
Overhead 40% 36,000 

126,000 

I u. ADMINISTRATIVE DEPI'. 

Salary (N/Y) 

I - Fmancial manager l 40,000 
- Accountants 2 2.J,000 
- Purchasing head l 12,000 

I - Store head 1 12,000 
- Sales dept. head 1 12,000 
- Clerks 3 36,000 

I 
- Guards 6 36,000 
- Drivers 4 32,000 

----------
Total 19 204,000 

I Overhead 40% 41,600 
----·-----
285,600 

I 7.3 PRODUCTION DEPI'. 

I 
Salary (N /Y) 

- Production manager 1 40,000 
- Shift foreman (1 per shift) 3 36,000 

I -Analysts 2 20,000 
- Semiskilled workers 

(12 per shift) 36 216,000 

I 
- Unskilled workers 

(20 per shift) (JO 240,000 
...................... 

To1al 102 552,000 

I Overhead 40% 220,000 
-------..... 
772,800 

I 
I 
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OPPORTIJNllY STIJDY I 

----------·--
7.4 MAINTENANCE DEPT. 

1.5 

9. 

9.1 

9.1.1 

- Mechanics 
- Electricians 

Total 

SALARY 

Management and Administration 
Prod11ction 
Maintenance 

Grand Total (rounded) 

IMPLEMENTATION SCHEDULE 

4 
3 

Salary (N/\) 

40,000 
30,000 

7 70,000 
Overhead 40% 28,000 

98,000 

annual cost 
Naira USS 

21 Hl,600 52,100 
102 m,soo 97,800 

7 98,000 12.400 
------

130 1,282.000 162,000 

From the signing of the contract 18 months arc required for the construction and commissioning of 

the plant. 

FINANCIAL EVALUATION 

The fmancial evaluation was carried out by means of the COMFAR, whose schedules arc enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword. the following was 

considered: 

INPUTS 

Investment costs 

The total investment costs amount 10 5,555,000 US Dollars. The portion in foreign currency accounts 

for 3,600,000 US Dollars. 

Details of these figures are shown in chapter 5.3.5 
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9.1.? 

9.1.3 

9.1.4 

OPPORTUNITI' STIJDY 

Soum or finance 

The fmancing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

1st disbursement 

USS 1,540,000 

USS 1,300,000 

usso 

2nd disbursement 

USS920,000 

USS 1,600,000 

usso 

Total 

USS 2,460,000 

USS 2,900,000 

usso 

- Bank overdraft: (intere.<;t 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 

Working qpital 

The working capital is proportional to the produdioo programme, which, according to the 

assumptions, is as follows: 

1st year60% 

2ndyear80% 

3rd and ~ubsequent years 100% 

When the plant is in full production, the required working capital amounts to 2,590,700 US Dollars. 

It is worth mentioning that raw materials shall be available just before the commissioning and start-

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 1,587,()(i(). 

Total oroduction costs 

The total production costs vary according to the plant output, interests and depreciation. The fir!;[ 

year of operation, when the plant operates at 60% of its nominal capacity, the production cosls 

amount to US$ 6,115,010. 
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9.1.S 

9.2 

9.2.1 

OPPORTUNrIY snmv 

In the third year, at full production, the costs amount to US $ 9,312,700 then they start a slight 

decrease year after year, to reach a constant amount of USS 8,629,400 from the 11th to 15th year. 

Sain revenue 

When the plant is in full production, the revenue is USS 13,867,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 60% : revenue = USS 8,320,000 

2nd year 80% : revenue = USS 11,093,600 

EVALUATION RESULTS 

Internal Rate of Return 

The internal Rate of Return is: 36.1%. 

9.2.2 Break-Even Point 

The Break-Even Point at 5th year is: 15% of production. 

It has been calculated according to the formula 

fixed costs 

revenue • variable costs 

The fixed costs include: labour (a .. .:ct <1 > + administrative), depreciation and financial costs. 

9.2.3 Pay-back Period 

The pay-back period is l:ss than 4 years, including the construction period. 

(I) Di reel labour is considered u a fixed c°'I, due 10 1he necesairy 10 haw well trained people for the operation of rhe plane reprdle&. of 

capaci1y u1iliza1ion. 
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10. 

OPPORTIJNl'IY STIJDY 

FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as •inflows· and ·outflows• correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been aMumcd equal to the production programme. 

While the foreign exchange flow results ncgatNc, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the c.alculation shows a net 

foreign exchange effect amounting to USS 85,870,930. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

i.Ctcr having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amount to USS 85,870,930. 
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I COMFAR SCHEDULES 
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av----------------------------------------------------------······-·····----- ct»IFAI 2_ t - IALDO ' co_ S.l.l., !Ill.All, ITAL? ••• 

TONTO 
OCTOIH t990 

OPflOllTUlllTT STUDT • flllAL ISSUE 

2 ~•r(s) of construction, 15 ~ars of procllction 
currency conversion rates: 

foreign currency 1 ..,;t • 

local currency 1 ..,it • 
1.0000 ..,its Kcounting currency 

1.0000 Wlits KCounti,. currency 
Kceutting currency: 1,000 USS 

Toul Initial lmrnc.nt 41rlng conatruction phase 

fiaed assets: 

current assets: 

total assets: 

5555.00 

0.00 

5555.00 

S--ce of f"1ds durint construction phase 

equity & grants: 2460.00 
foreign loans 2900.00 
local loans 0.00 
total f...ts 5360.00 

Cashflow frc. operat'.ons 

Tear: 1 
operating costs: 5lS2.7t 
depreciation SZ0.30 
interest 232.00 
---------------- ------·-----
p~iduction costs 6115.01 
thereof foreigr. 11 .62 x 
total sales 8320.20 

gross inc- 2205. 19 
net inc- 1323. 11 
cash balance ·105.73 
net cashflow 488.n 

5 
11629.41 

498.30 

116.00 
................................. 

9243.71 

64.752 1 foreign 

0.000 1 foreign 

64.752 1 foreign 

0.000 1 foreign 

54.104 X foreign 

tO 

!629.41 
33.00 

o.:o 
---·--------

8662.41 
5.29: 0.40 : 

13867.00 13867.00 

4623.29 5204.59 
zm.97 3122.75 
2909.78 3155.76 
3388.29 3155. 76 

Net Present Val uc at: 10.00 1 • 14984.54 
Internal Rate of Return: 36.10: 
•eturn on equi tyl: 60.62 : 
•eturn on CGUity2: 49.16 x 

l~a of Schedules produced by COMFA• 

Total initial invest~t 

Total invutment during pr~t ion 
Total prodUction costs 
Yorking Capital requir~ts 

Cashflow Tables 
Projected Balance 

Net income statement 
Source of finance 
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SV···········································--········· ••••••••••••••••••·• CCllFAll 2.1 • llAlDO& co. $.R.l.. !'OllU. l~AlT ·-- I 
rotal Initial lrvestment in 1,000 USS 

Tur ••••••••• 

Fill.cl investment costs 

l..t, site prepmration, clewel~t 

luildings and civil worts •••• 

Auail iary rd service facilities • 

Incorporated filled assets ••• 

Plant mchinery and ~ii-rtt • 

Total filled inves1-lt costs • 

Pre·procllction capiuil eapenditures. 

•et working capiuil 

Total initial investment costs 

Of it foreign, in S •••• 

1990 

110.000 

660.0CO 

0.000 

0.000 

2000.000 

2770.00iJ 

115.000 

0.000 

21185.000 

53.795 

1991 

0.000 

0.000 

0.000 
0.000 

2477.000 

2477.000 

193.000 

0.000 

2670.000 

76.592 
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SY··················-·······-·······················-----·--················· CCJIFAR 2.t · IAl.DO & CO. S.1.1.., Nit.All, IT.tu ---

Tctt•l Current lrwestmnt in 1,000 USS 

Teer_. _. __ ••• 

Fiaed irwtS~t casts 

llftd, site pr-ep.ntian, de¥el~t 

luildings end ci•il llllrl<s •••• 

a .. il iary end service fecil fties • 

lncorpare~ed fiaed -ts ••• 
Plent, ..chinery end eq.aipment 

Tot•l fiaed irwtSt-.t casts •• 

1992 

0.000 

0.000 

O.!JOO 

0.000 

0.000 
...................................... 

0.000 

1993 1994 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 o.oco 
-···----- ... -- ......... ........................................... 

o.aoo 0.000 

Preprockoction cepit•ls eapenditures. 0.000 0.000 0.000 

\lori:ing cepit•l • • • • • • • 1586.641 493.686 510.]29 

Totel current irwestmnt casts 15116.641 493.686 510.329 

Of it foreign, X • • • • • • 1.896 0.000 0.876 

TOIATO ••• OCT08H t~O 



!Y···································································--······ CCJIFAll 2.l • Ul.DO 'co. S.l.l., lt[l.lll, rau ... 

rot•l P~tion Costs in 1,000 USS 

Teu •••••••••• • 

% of ,__ capKity (si,.le product>. 

1.., .. teriel 1 ••• 

a~ r., -tet'iels 

Utilities •• 

Energy ••••••• 

lolbaur, direct • • • 

llepeir, •intenence 

Factory costs •• 

Adllinistretive 0¥erhe.cis •••••• 

lndir. costs, ules end distribution 

Direct costs, ules end distributian 

Depreciation •• 

FiNneiel costs • • • 

Tatel production costs 

Costs per ..,it < single product ) 

Of it foreign, % 

Cf it veriable.l 

Total labour •• 

1992 

O.DOD 

no.25o 
4215.600 

41.560 

66.000 

97.aoo 

24.000 

Z1.000 

120.000 

5Z98.Z10 

64.500 
0.000 

0.000 

520.lOO 

Z32.000 

6115.010 

1993 

0.000 

947.000 

5620.llOO 

58.000 
118.000 
97.llOO 

32.000 

28.000 

0.000 

61171.600 

64.500 

0.000 

0.000 

SZ0.300 

203.000 

7659.199 

1994 

0.000 

1183.750 

7026.000 

n.360 
110.000 

97.llOO 

40.000 

15.000 
0.000 

9564.910 

64.500 

o.aoo 
0.000 

509.3CC 

174.0CO 

9112.710 

1995 

0.000 
llal.750 

7026.000 

n.360 
110.000 

97.800 

40.000 

35.000 

0.000 

9564.910 

64.500 

0.000 
0.000 

498.300 

!45.000 

nn.no 

1996 

o.oco 
llel.750 

7026.000 

n.360 
tt0.000 

97.800 

40.000 

15.000 
0.000 

8564.910 

64.500 

0.000 

0.000 
498.300 

1~6.000 

9243.7t0 

z:::ssz::a::::z =============== =============== =============== =============== 
0.000 

11.622 

0.000 

lt:!.300 

0.000 

7 .. 425 

o.oco 
162.3CO 

O.lCO 

5.!70 

a.coo 
162.300 

o.oco 
5.581 

0.000 

16~.300 

0.000 
5.287 

0.000 

162.300 

TC.~ATO ••• CC!CSE~ :~~O 

.......................................................................................................................................................................................... C:JtfAI 2. t • ilALOO & CO. S.il.L •• !itIL.A,_,, ITALT .......... 

Tatel Production Costs in 1,000 USS 

Teer ••••••••••• 

'l of ,__ cepecity <si,.le product). 

ltew •teriel l ... 

Other ,.., .. teriels 

Utilities •• 

Ener9Y ••••••• 

Letlour. direct • • • 

R1tPAir, 111eintener.::e 

Speres ••.•• 

Fectory overheeds 

fectory costs •• 

Adllinisrrative overlleeds •••••• 

lndlr. cost•, 1eles end distribution 

Direct costs, seles end distribution 

Oepreci•tion •• 

Finenc:i1l costs ••• 

Tatel production costs 

Costs per unit C single product > 

Of it foreign, i 

~f i: 1Ar1~c, •• ~ 
:~r3L L JOOur •. 

1997 

0.000 

1183.~0 

7026.0CO 

n.360 
110.000 

97.800 

40.000 

35.000 

0.000 

8564.910 

64.500 

0.000 

o.ooo 
480.700 
87.000 

9197. l:O 

0.000 

4.098 

!l.OCO 
'.62.l~I) 

1998 

0.000 

1183.750 

7026.000 

n.360 
110.000 

97.800 

40.000 

35.000 

0.000 

8564.910 

64.500 

0.000 

0.000 

480.700 

58.000 

9168.110 

0.000 

4.699 

IJ.OCO 
'.62.JCO 

0.000 
l :al.750 

7026.000 
n.360 

ll0.000 

97.800 

40.000 

35.0CO 

0.000 

8564.910 

64.500 

o.ooc 
0.000 

480.700 

29.000 

9139.110 

0.000 

4.39<; 

o.~oo 

'.62.lCO 

20CO 

o.oco 
1183.750 

7026.0CO 

n.360 
110.000 

97.!00 

40.000 

35.000 

0.000 

8564.910 

64.500 

0.000 

0.000 

480. 700 

0.000 

11110.110 

0.000 

4.091 

O.JCO 
162.lOO 

2001 

0.000 

tt8l.~O 

7026.000 

n.360 
110.IJOO 

97.l!OO 

40.000 

35.0CO 
0.000 

8564.910 

64.500 

0.000 

o.:>ao 
ll.000 

0.000 

11662.~10 

0.000 

o.~04 

·1.:JCO 
·~2.JCO 
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-------------·----------------------------------------------··----------·-- COllFAI 2.1 

Totel P.-oG.xtion Costs in 1,000 USS 

l of ,__ capeci\-y (single pniduct). 

ilav •teriel 1 •• _ 

Other ,...., •tel"iels 

Utilities 

Energy ••••••• 

Lebour, dil"Kt ••• 

lepelr, •inten.nce 

Fectory costs 

Adllinictretive overlie.ts • _ • _ •• 

lrldir. costs, ules end distribution 

Di.-ect costs, seles end dist.-ibution 
Dep.-ecietlon • _ 

Financiel costs 

Total proci.xticn costs 

C~sts per unit C single p.-oci.xt l 
Of it fo.-eign, % 

Of it variM>le,% 

Total labour . . • 

2002- 6 

0.000 

1183.750 
7026.000 

72.360 
110.000 
97.800 

40.000 
35.000 
0.000 

9564.910 

64.500 

0.000 

0.000 

0.000 

0.000 

11629.410 
::::::::z:zz:za:::z 

0.000 

0.406 

0.000 

l~.300 

BAlCO ' CO. S.lt.L., MILAM. ITALT ·- -·· 

TCHA TO • • • 0C7C6E~ :990 
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av--------------------------------------------------------------------------- cCMFAR 2.1 - uLoo' co. s.•.L.. MILAN. ran ···I 
Net Vorlting Capital in 1 .OOO USS 

Tear .. - . . - . . . 1992 1993 1994 199S-2006 I 
Coverage . . . llldc co to 

Current assets l I 
Acc°"'ts receivllble 30 12.0 446.892 57!.008 719.1~8 719.118 
tnvwntory ..t .. terials t3 27.4 181.41t 241.878 302.341 302.341 

I Energy . . - . . 1 360.0 0.183 0.244 0.306 0.306 
Spara . .. . . 180 2.0 10.500 14.000 17.500 17.500 
llorlt in progress 90 4.0 1289.694 1710.978 2132.575 2132.575 
Finlslled pr~ts 5 n.o 74.482 96.335 119.853 11\· .853 I Cash in hand - .. 15 24.0 13.637 9.262 9.888 9.288 

Total current assets 2016.800 2~50.705 3301.580 3301.580 
Current liabilities and 

Acccutts pa-pble • • . 30 12.1 430. 159 570.378 7t0.923 710.923 I ---------·---·· -----·----·-·-- ................................... ...................................... 
Net working capital . . 1586.641 2080.328 2590.657 2590.657 
Increase in working capital 1586.641 493.686 510.3:<9 a.coo 

I Net working capital. local 1556.558 2062.439 2S68.295 2S68.295 
Net working capital. foreign 30.083 17.889 22.361 22.361 

I 
Note: lldc = •ininiua days of cover~ge ; coto = coefficient of turnover • --·· ....... --. -------------..... -. --·--. ----------- -··· .. -........ ----. ------------- .. ·-...... ------- -----;~~~~.:: :· ~~~~~~~-;~~; I 
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8V···························----···-·······-··-····························· CCllFAJt 2. t • llAlDO' CO. S.11.l., "llAJI, HALT ··· 

I Source of Fin....:e, constl"UCtion in 1,000 USS 

Te•r ....................... 1990 1991 

I Equity, ordinary .. 1540.000 920.000 
Equity, preference. 0.000 0.000 
Subsidies, gr9fttS 0.000 0.000 

I_ Loen A, foreign 1300.000 1600.000 
loen I, foreign •• 0.000 0.000 

'-
Loen C, foreign 0.000 0.000 
loen A, local •••• 0.000 0.000 
loen I, loc•l •••• 0.000 0.000 
loan c, loc•l •••• o.ooc 0.000 

I 
--- ............................... .. ................................. 

Tot•l loen ·-·-···· 1300.000 1600.000 

Curl'"eftt liabilities 0.000 0.000 

I 1-* overdraft 45.000 150.000 

-- --- ... -... -- ... --- - ·----·---·-----
Total funds .......... 2885.000 26:"0.000 

I TC.'IA TO • • • CCTOBE~ IWIJ 
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8V···········----------·----------------------------·--·-------·------------- C:::MFAA 2.1 - BAlOO' co. S.R.l., llllAll, [TAlT -·· I 
Source of finance, production in 1,000 USS 

Tear ........................... 1992 1993 1994 1995-99 I 
E~ity, ordinary . - 0.000 0.000 a.coo 0.000 
E~ity, preference. 0.000 0.000 0.000 0.000 
S~idies, gr.,ts - 0.000 0.000 0.000 0.000 I 

Lo_, A, foreign ·362.500 -362.500 -362.500 -362.500 
Loan I, foreign •• 0.000 0.000 0.000 o.oco 
Lo.n C, foreign - 0.000 0.000 a.coo 0.000 I 
Loan A, local •••• 0.000 0.000 a.coo 0.000 
Loan I, local .... 0.000 a.coo 0.000 0.000 
loan C, local. ... 0.000 0.000 0.000 0.000 

··-·· ··-----·-- ......................................... -----·--------- -------------·- I 
Total l-. .......... -362.500 -362.500 -362.500 -362.500 

Current l ;abilities 430. 159 140.219 140.545 0.000 
Bank overdraft 1os.na ·300.nS 0.000 0.000 I 

---··---------- ......................................... ......................................... ........................................... 
Total firc!s .............. 173.387 -523.009 -221.955 -362.500 ·-··--------------·--··--·---------------------··-·-····----------------------------······-----·---------------------··-·-------- I 

iCJOATO ••• OCTCBE~ 19'00 
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llV··········································································· CCl'IF.lR 2. t · BALDO ' CO. S.R.l., 'l!LAll, IT.I.LT ··· 

Cuhflow TAbles, constn.c:tion in 1,000 USS 

Year. • 

Total cash inf low 

Financial resources 
Sales, net of taa 

Total cash outflow 

Total assets • 
Operating costs 
Cost of finance 
Repa~t 

Corporate tax 
Dividends paid 

Surplus ( deficit > 
C1.J1Ulated c1sh balance 

Inflow, local 
Outflow, local 
Surplus C deficit ) 
Inflow, foreign • 
Outflow, foreign • 
Surplus c deficit ) 

Net cashflow • • • 
C1.J1Ulated net cashflcw 

1990 

21140.000 

21140.000 
0.000 

21185.000 

21!33.000 
0.000 

52.000 
0.000 
0.000 
0.000 

·45.000 
·45.000 

1540.000 

1333.000 
207.000 

1300.000 
1552.000 
-252.000 

·2833.000 
·2833.000 

t99t 

2520.000 

2520.000 
0.000 

2670.000 

2502.000 
0.000 

1611.000 
0.000 
0.000 
0.000 

·150.000 

·195.000 

920.000 
625.000 
295.000 

1600.000 
2045.000 
·445 .000 

·2502.000 
·5335.000 

rc.w~ TO ••• OCTCBE~ 1990 



av--------------------------------------------------------------------------- CCMFAR 2.t - llALDO 'co. S.R.L., !'![LAN, lrALf --· 

Casllflov tables, proQ.iction in 1,000 USS 

Tear ••• 

Total cull inflow 

fi1'181'1Ci•l rnourcn 

Sales, Mt of tax • 

Tot•l c•:sll outflow • 

Total assets • _ 

Operating costs 
Cost of f inane• 
Repayment 

Corpor•te tu 
Dividends paid 

Surplus< deficit > 
C1.a.1latld cash balance 

Inflow, local • • • 
Outflow, local • • • 
Surolus < deficit > 
Inflow, foreign •• 
Outflow, foreign .. 
Surplus C deficit l 

Net casnflcv •••• 
C•.JaU!ated net casnflov 

1992 

8750.359 

4J0.159 

8320.200 

8856.086 

1993 

11234.130 

140.533 

11093.600 

9509.499 

1994 

14007 .550 

140.545 

13867.000 

11638-500 

199'j 

131!67 .coo 

0.000 

13e67.000 

10974.630 

1996 

13867.000 

0.000 

13867.000 

10957.230 

1997 

13867.000 

0.000 

13e67.Ci00 

10946.570 

--------------- ·····---------- --------------- --------------- --------------- ---------------
2016.SOO 

5362-710 

232.000 

362.500 

882.076 

0.000 

-105.n1 

-300.727 

8749.968 

8090.111 

659.856 

0.392 

765.975 

-765.583 

488.m 
-4846.227 

633.905 

6936.100 

203.00D 

362.814 

1373.680 

0.000 

11234.130 

8928.191 

2305.938 

0.000 

581.306 

·581 .306 

2290.134 

-2556.094 

650.874 

8629.409 

174.000 

362_500 

1821. 716 

0.000 

2369.046 

3792.952 

14007.530 

11062.510 

2945.019 

0.019 

575.992 

·575.972 

2905.547 

349.453 

0.000 

8629.409 

145.000 

362.500 

1837.716 

0.000 

2592 .375 

6685.327 

13867.CCO 

10432.130 

3434.875 

0.000 

542.500 

-542.500 

3399.!!75 

3i49.329 

o.c:co 
8629.409 

116.0CO 

362.500 

1849.316 

0.000 

2%9.775 

9595. 103 

:3867.CCO 

104.;.3_730 

3423.2i5 

().CCO 

s n. sea 
-5l3.5CO 

~.Sa!.2;"5 

i"H7.6C4 

o.oco 
5629.409 

87.000 

362.500 

1867.956 

0.000 

2920.136 

12515.240 

13!!67.CCO 

10462.370 

3404.636 

o.aco 
484.500 

·4~4.500 

3369.635 

IOSJ7.240 

TO!Aro --- ccr::ae~ :9~o 

-·········································································· CCllFA~ 2.1 • 9ALOO' CO. S.~.L., ~!LAN, :~ALT····· 

Casllflov tables, prndl.Jction in 1,000 USS 

Tear ••• 

Total cash inflcv 

Financial resources 
S•les, net of tax 

Total casn oucf lov 

focal ISHts • 

Oper•C 1119 costs 
Con of finance 
Rtpaymmc 

Corporece ux 
Oivldcnd1 paid 

Surplus c d•ffcft > 
C:.lll.llottd cash bal anca 

:ntlov, local 
(;uC II ow, I ocal 
'.~rplus ( delic1~ > 

:~llow, f?re17n .. 
Cucllov, for1119n .. 

Surplus C deficit l 

~•t casnf low •... 
C\lllJlactd nee casnflov 

1998 1999 2000 2001 2~03 

13867.000 13867.000 13867.000 13867 .000 TJ867.CCO 131!67. ':lCO 
----------·-··· ........................................................................................................................................... .. 

0.000 

13867.000 

10929.470 

0.000 

13867.000 

10912.070 

0.000 

13867.000 

10532. 170 

0.000 

13867.000 

10711 .25!1 

o.:oo 
TJ1!67. :cc 

10724.•50 

o.~oo 

13U7.~00 

10724.450 
................................................................................................................................................... 

0.000 

8629.409 

58.000 

362.500 

1879.556 

0.000 

2937.535 

15452.770 

ll867.000 

W.73.970 

33?UllS 
~.JOO 

.:.ss.soo 
·455.500 

HSJ.036 

1!865.280 

0.000 

8629.409 

29.000 

362.SOO 

1!91.156 

0.000 

2?54.936 

18407.710 

13867.000 

10485.57~ 

J. JOO 

·26. 5.JO 

·•26.500 

3346.436 

1ntl.710 

0.000 

8629.409 

a.coo 

0.000 

1902. 756 

0.000 

3334 .836 

21742.540 

13867 .000 

rn4?7. 170 

3369 .336 

1.:00 
15.0QI) 

·35 .000 

HJ4.S35 

20546.550 

0.000 

8629.409 

Cl.000 

0.000 

2081.!36 

o.oco 

3155.756 

24898.300 

I 3867 .000 

·~676.2~0 

31?0.~56 

1.~co 

15. JOO 

·15.000 

l :ss. ~6 
23702.!~0 

>J.~ca 

!!629.~~9 

o.cco 
0.000 

2095.036 

J.OCO 

3142. 556 

28040.360 

•Jl!67.CCO 
'~68?. ~~o 

}1~7.'.:6 

JS. :co 
·JS.JOO 

3~42.556 

26844.860 

o.oco 
8629.4C9 

0.000 

0.000 

2095.036 

0.000 

31"2.556 

111e1.410 

ll!67.~CO 

·~~.!?.~S~ 

J'.~7.)~6 

' .,.., 
J •• ~'J 

JS. JCO 

·JS. ~co 

J~:. 2. SSo 
2'Wll7 ... 10 

...................................................................................................................................................... 



I 

I 
·······················-·······-··········································· CCMFAR 2.1 • llALDO' CO. S.R.l., MILAN, ITALY •···· 

I- Casllflow tablH, procb:t ian in 1,000 USS 

Tear • . . . . . . 2004 2005 2006 

I Total cash inflow 13867.000 13867.000 13867.000 
--·----------·- ------·-··----- --------·-- ... ·-

I 
Finonci1l rnources 0.000 0.000 0.000 
SalH, net of tu • 13867.000 13867 .000 13867.000 

Total cash outflow • 10724.450 10724.450 1on4.450 

1- ................................... --------·----·- ........................................ 
Total HHU .. 0.000 0.000 o.ooo 
Oper1ting COlta • 8629.409 8629.409 8629.409 
Cost of finance • 0.000 0.000 a.coo 

I 
Rep1)'mt>'lt 0.000 0.000 0.000 
Corpor1te t.u 2095.036 2095.036 2095.036 
Dividends P1id 0.000 0.000 0.000 

I Surplus < deficit > 3142.556 3142.556 3142.556 
Cululated cash balance 34325.960 37468.520 40611.070 

I 
Inflow, local . 13867.000 13867.000 13867.000 
Outflow, local 10689.45!1 10689.450 10689.450 
Surplus C jeficit ) 3177.556 3177.556 3177.556 
Inflow, foreign . 0.000 0.000 0.000 

I 
Out flow, foreign 35.000 35 .000 35.000 
Surplus ( deficit > -35.000 • 35 .000 ·35.000 

Net cashflow • 3142.556 3142.556 3142.556 

I 
Cr.anulated net cashflow 33129.970 362n.s20 39415.080 

TCMAro ··· ocrcs=~ 199r, 

I 
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••••••••••• •••• • • ••• • - - - - - - - - - - - • •• - -- - - - • - - - - - -- - • - -· ·---· • - - - - • - - ·- - • -· - - CCf!FAR 2. 1 

C•sllflow Discounting: 

•> Equity paid nrsus Net inc~ flow: 
Net present value •• __ •••••••••• 157l5 .42 •t 

lnternel R•te of Return (IRREl) 60.62 1 

b) llct llorth vtrsus Net cash return: 

Net present v•lue ••••• _ ••••••• _ 

Internet R•te of Return <tRREZ> •• 

15255.01 •t 

49.16 1 

c) Internal R~te of Return on tot•l investment: 

Net present value •••••••••••• _. 14984.54 •t 

lnternel R•te of Return ( !RR ) •• 36.10 1 

Net llorth ,. Equity paid plus reserves 

10.00 1 

10.00 1 

10.00 1 

BALDO & CO. S.,.L .• MILAN. ITALT -----

-------------------------------------------------------------------------------------------------------------····-·-------------- I 
TCMATO ••• OCT08ER 1990 
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SV······················-·---······························---·-········----- CQllFAR 2.1 • L\lOO' CO. S.R.l., MILAN, ITALT ·--

Net Income Statement in 1,000 USS 

Tear •••• 

Total Hies, i:icl. HIH tax 
less: variable casts, incl. sales tu. 

Variable .. rgin • • 
As l of total sales 

Non-vari.tile costs, incl. deprecimtion 

Opc!ratianal .. rgln • 
As l of total sales 

Cast of fin.ice 

Crass prof i t • . 

All-anc" . 
Tauble prof it 
Tax 

Net profit 

Dividends paid • • • • • 
Undistributed prafi t •••••• 
Acc:unulated undistributed profit 

Cross profit, % of total sales 
Net profit, % of total sales 
~OE. Net profit, % of equity • 
~Ot, Net profit•interest, % of invest. 

1992 

8320.200 
0.000 

8320.200 
100.000 

5883.010 

2437.190 

29.292 

232.000 

2205. 190 

0.000 

2205. 190 

882.076 

1323. 114 

0.000 

1323.114 

1323. t 14 

26.504 

15.902 

53. 785 

22.467 

1993 

11093.600 

0.000 

11093.600 

100.000 

7456.399 

3637.200 

32.786 

203.000 

3434.200 

0.000 

3434.200 

1373.!180 

2060.520 

0.000 

2060.s;:o 

3383.634 

30.957 

111.574 

83.761 

30.525 

1994 

13867.000 

0.000 

13867.000 

100.000 

9134.710 

'ns.291 

34.097 

174.000 

4554.291 

0.000 

4554.291 

182l.7t6 

2732.575 

0.000 

2732.575 

6116.209 

32.843 

19.706 

111.080 

36.673 

1995 

13867.000 

0.000 

13867.000 

100.000 

9127.7~0 

4739.291 

34.1n 

145.0CO 

4594.291 

0.000 

4594.291 

1837.716 

2756.5:-5 

0.000 

2756.575 

8872.783 

33. 131 

19.879 

112.056 

36.510 

1996 

13!67.000 

0.000 

13867.000 

100.000 

9127.710 

4739.291 

34.177 

116.000 

~23.291 

0.000 

4623.291 

1849.316 

zm.975 

0.000 

zm.975 
11646.760 

33.340 

20.~04 

tl2.i'5J 

36.464 

rc~aro ··· ccroeE~ 1990 



Met lncCllR Stat~t in 1,000 USS 

Te1r •••• 

!otal sales, incl. s•les ta• • • • 

less: varilble costs, incl. salu tu. 

V•rieble •rsin •• 

As X of total sales 

llon·vt1rieble costs, incl. deprec:iatian 

Operati-l -rgin • 

As % of total Siles 

Cost of fi"-'1Ce 

Gross profit • 

Allowances • 

Taxable profit 

Tax ••• 

Met profit 

Dividends peid • 

Undistrita.ted profit 
Ac:cuiulated undistrita.ted profit 

Gross profit, X of tot1l sales 
Net profit, X of total sales 
RCE, Net profit, X of equity 

I 

I 
c::11Fu 2.1 - BALDO' c:i. s.1.L. 111tAN. IT.ALT····· I 

1997 

13867.000 

0.000 

13867.000 

100.000 

9110.110 

4756.891 

34.304 

87.000 

4669.891 

0.000 

4669.S91 

11!67.956 

2801.934 

O.DOO 
2801.934 

14448.690 

33.676 

20.206 

1998 

13867.000 

0.000 

13867.0CO 

100.000 

9110. 110 

4756.891 

34.304 

58.000 

4698.891 

0.000 

4698.891 

1879.556 

2819.334 

0.000 

2819.334 

17268.030 

33.885 

20.331 

1999 

13867 • .JOO 

0.000 

13867.~·::o 

100.000 

9110.110 

4756.891 

34.304 

29.0CO 

4727.891 

0.000 

4727.!91 

1891.156 

2836.734 

0.000 

2836.734 
Z'l104.760 

34.095 

20.!.57 

113.900 114.607 115.314 

2000 

13'167.000 

0.000 

13867.00G 

100.000 

9110.110 

4756.891 

34.304 

o.oco 

4756.891 

0.000 

4756.891 

1902.756 

2854.134 

::I.COO 

2854.134 

22958.900 

34.304 
20.582 

116.022 

2001 

13867.000 

0.000 

13M7.QOO 

100.000 

8662.410 

5204.591 

37.532 

0.000 

5204.591 

0.000 

5204.591 

2081 .836 

3122.755 

0.000 

3122.755 

26081.650 

37.532 

22.519 

lZS.941 

I 
I 
I 
I 
I 
I 
I 
I 

~~~:-~~~-~:~~:~:~~~~:~~:-~.~~-:~~~~: ___________ ~:~~~-------·--·~::~~-----------~~:~~~-----------~:~~~-----------~~:~~~------ I 
TCMA TO • • • OCTC8E~ 19'10 
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--------------------------------------------------------------------------- catFQ 2. t - IAlDO' CO. S.1.L, MILAll, ITALT ·---· 

I •et Inc- Stat_,t in t,000 USS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Teer • __ _ 

Total sales, incl. sales tu 
less: vt1ri8ble costs, incl. sales tu. 

Varieble .. ,..in -
As i of totel seles 

lon·vt1rieble costs, Incl. depreciation 

Opcnti-l margin • 
As S of totel seles 

Cost of finance 

Cross profit • 
All-es •• 
T.uble profit 
Tu ••• 

Net profit 

Dividends paid • • • • • • 
Undistributed profit •• ___ _ 

AcCUllUlated llldistributed profit 

Cross profit, X of to,al sales 
Net profit, X of total sales 
RCE. Net profit, X of equity • 
ROI, Net profit•interest, X of invest. 

13867.000 

0.000 

13867.000 

UJ0.000 

11629.4 to 

5237.591 

17.770 

0.000 

5217.591 
0.000 

5237.591 

2095.016 

1142.555 

0.000 

1142.555 

29224.210 

17.770 
22.662 

127.746 

39.650 

2003 

13867.000 

0.000 

13867.000 

100.000 

8629.410 

5237.591 

37.770 

0.000 

5237.591 

0.000 

5237 .591 

2095.036 

3142.555 

0.000 

3142.555 
32366.760 

37.770 
22.662 

127. 746 

39.650 

11167.000 

O.GOO 

11167.000 

t00.000 

8629.410 

5237.591 

17.770 

a.coo 

5237.591 

0.000 

5237.591 

2095.016 

3142.555 

0.000 

3142.555 

35509.310 

37.770 
22.662 

127.746 

39.650 

2005 

13867.00C 

0.000 

13867.000 

IC0.000 

11629.410 

5237.591 

37.770 

0.000 

5237.591 

0.000 

5237.591 

2095.036 

3142.555 

0.000 

3142.555 

3a65t .S70 

37.770 

22.662 
127.746 

39.650 

:3867.000 

0.000 

13867.000 

100.000 

11629.410 

5237.591 

37.770 

0.000 

5237.591 
0.000 

5237.591 

2095.036 

3142.555 

0.000 

3142.555 
41794.420 

37.r.o 

22.662 
127.746 

39.650 

TOia ro --- ccrcau 1990 
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av--------------------------------------------------·········---------------· COMFAll 2.1 - 11.t.LDO' c::i. s.R.L, M[lA•. 1rAt1 ... I 
Projected .. lance Sllnts. construction in 1.000 USS 

Teoir 

Total essets 

Find assets. net of depreciation 

c-truction in progress 

eurrent esHts • . • . • • • . • 

:ash • ..,. ••••••••••• 

c-h surph.:s. finance available • 

Loss carried forward 
Loss ••••••••••••• 

Total liabilities 

Equity capital 

lesenres. retained prof it 

Profit ••••••••• 
Lang ll"d medium te,.. debt 

r:urrent liabilities ••• 

Bank overdraft, finance required. 

Total debt •• 

Equity. X of liabilities 

1990 

2885.000 

0.000 

28115.000 

0.000 

0.000 
0.000 
o.oco 
0.000 

28115.000 

---------------
1540.000 

0.000 

0.000 

1300.000 
0.000 

45.0GO 

1345.000 

53.380 

1991 

5555.000 

28115.000 

26711.000 

0.000 

0.000 

0.000 

0.000 

0.000 

~555.000 

---·---··--·---
2460.000 

0.000 

0.000 
;<900.000 

0.000 

195.000 

3095.000 

44.2e4 

I 
I 
I 
I 
I 
I 
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SV-------------------------------------------------------------------------·- CONFAI Z. 1 - IAlOO £ CO. S.R.l •• !llllAll. !rAlf ••• 

I Projected lelance Sllcets. Pr-.Cti.., in 1,000 USS 

,_ 1992 1991 1994 199S 1996 

I Totel essets . . . . . . . 7'051.501 8519.0IZ 11099.630 1l49l.71il 159Q'j. 180 
... .................................. .. ............................. ................................. .. ................................ ... ....................................... 

Filled essets, net of dcprec:ietion 5034.700 4514.400 C.OOS.100 3506.800 3008.500 

I c-truction in pr09ras 0.000 0.000 0.000 0.000 0.000 

eurren: esscts . . . . . . . . . 2003. 16l 2641.441 3291.692 3291.692 3291.692 

teat.. tier* . . . . . . . . . . . t3.6l~ 9.Z62 9.- 9.8118 9.UI 

I 
Casis surplus. fift9'1Ce evafl8ble • 0.000 14Zl.906 3792.952 ~-126 9595.101 

loss c•rried forwrd 0.000 0.000 0.000 0.000 0.000 

Locs . . . . . . . . . . . . G.000 0.000 0.000 0.000 0.000 

I Total liabilities . . . . . . . . 7051.501 8519.012 11099.630 13493.710 15905. llO 

................................. ... ................................ ... ................................... ....................................... 
--~--·-----·-·-

Equity capitill . 2460.000 2'60.000 2'60.000 2460.000 2460.000 

I lesBYtS, .-.til i ned profit 0.000 13Zl.114 3383.634 6116.209 aan.m 

Profit . . . . . . . . . . 1l2l.114 2060.520 2732.575 2756.575 2m.975 

long end mecti .. tera debt Z5l7.500 2175.000 1112.500 1450.000 1087.500 

Current liebilities . . . 430.159 570.1711 710.9Zl 710.923 TT0.923 

I 1-* overdraft, finence required. 100.na 0.000 0.000 0.000 0.000 

Total debt . . . . . ~68.317 2745.3711 25Zl.423 Z160.92l ll'91.4Z3 

I Equity, % of liilbilities 34.8116 28.641 22.163 IS.211 15.467 

rOMAro ••• ocrcse~ 1m 

I ·························-················································ C~FAR 2. l • !1Al00 I CO. S.11.L.. MllAll. !~AL! ••••• 

Projected hlill>Ce Sllttts, Production in 1,000 USS 

I Teill" 1997 1998 1999 2000 2001 

Total assets tall.4.620 20801.450 23275.690 26129.120 29252.570 

I ...................................... .. ..................................... ·---··--------- -----------·--- -----------··-· 
filled usets, net of depreciation 2527.aoo 2047.100 1566.400 1085.700 1052.700 

ConstructiOf\ in progress 0.000 0.000 0.000 0.000 0.000 

I 
Current assets . 3291.692 3291.692 3291.692 3291 .692 3291 .692 

Cash, b.rnc 9.W 9.W 9.888 9.M8 9.SM 

Cash surplus, finenc:e available 12515 .240 15452.770 11407.710 21742.540 24191.290 

Loss Cilrried forwilrd 0.000 0.000 0.000 0.000 0.000 

I 
Loss 0.000 0.000 0.000 0.000 0.000 

Totill liabilities 18344.620 20801.450 21275.690 26129.820 29252.570 

I ·--····-·····-· ...... -....... --.... -..... .. ....................... . .... -...... -.. --.. -- --------··-··-· 
Equity capital 2460.000 2460.000 2460.000 2460.000 2460.000 

•nerves, reteined profit 11646.7to 14441.690 inM.03.l 20104.760 22951.900 

I 
Profit 2801.934 2819.334 2S36.n4 2854 .134 3122. 755 

l Oft9 end lllCd i Ull t er111 debt 725.000 362.500 0.000 0.000 0.000 

Current I i.tiil i ties 710.923 710.923 710.921 710.923 710.921 

lank overdraft. finance r~ired. 0.000 0.000 0.000 0.000 0.000 

I Total debt 1415 .923 ion.423 710.923 710.923 710.923 

Equity. X of l i.lbi l 1 ties 13.411) It .!26 10.569 9.~15 3.410 

I 
................................................................................................................................. ..................... 

.. : ... ,fl) .. :~:~qp ·-;-;r, 

I 
I 
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ANNEXE2 

FOREIGN EXCHANGE EVALUATION 



I 

I 
I ---·---·----·······-·-----·-·····------·····-----·--······ ... ·············--· C(JtfAI 2.t - IALQO & CO. $.1.L .• MllAJI. lTAlT ........... 

Projected a.lAnee Sheets. Pr-oduction in 1,000 USS 

I Teer- . . . . 2002 2003 2004 200S 2006 

Totel esseu . . . . . . . . . 32395. 130 35537.680 38680.230 41822.790 44965.340 

I 
........................................ --·------------ .... ...................................... .. ....................................... ... ........................................ 

Ff:ud essets. net of depreciation 1052.700 1052.700 1052.700 1052.700 1052.700 
c-tnxtion in pr-ogr-ess 0.000 0.000 0.000 0.000 0.000 

I 
eurrent assets . . . . . . . . . 3291.692 3291.692 3291.692 3291.692 3291.692 
c.11. bent . . . . . . . . . . 9.888 9.888 9.eaa 9.888 9.eaa 
Call surplus. firw>ce 01Y11ilable . 2D0.850 3t18l.400 34325.950 374611.510 40611 .060 
Loss car-r-ied fo,....rd 0.000 0.000 0.000 0.000 0.000 

I 
Loss . . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

Total liebilities . . . . . . . . 32395. 130 35537.680 38680.230 41822.790 44965.340 

I 
............................................ ... ........................................ .. ......................................... .. ....................................... ... ....................................... 

E~ity c~ital . . . . 2460.000 2460.000 2460.000 2460.000 2460.000 •nerves. retained pr-ofit 26081.650 29224.210 32366.760 35509.310 Ja651.S70 

I 
Profit . . . . . 3142.555 3142.555 3142.555 3142.555 3142.555 
long and mediue tena Qbc 0.000 0.000 0.000 0.000 0.000 
Curr-cnt liabilities . . . 710.923 710.923 710.923 710.923 710.923 
lank overdnft, finance r-equired. 0.000 0.000 0.000 a.coo o.cco 

I Total debt . . . . 710.923 710.923 710.923 710.923 710.923 

E~ity, % of liabilities 7.594 6.922 6.360 5.SS2 5.~71 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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av--------------------------------------------------------------------------- ~FAii 2.t - llAlDO' co. S.R.l., NILAll, 1rALT 

F-fgn Excll""tt Effect in t,000 USS 

E~ic Anelysis ucludi"I indirect effects 

too la'its foreign r.u "' t00.00 \S\its local OJ 

grend total total canstr. total produc. 

total foreign inflow . 2900.41 2900.00 0.41 
... ............................ ... ................................ .. ................................ 

aiuity capital - . 0.00 0.00 0.00 
.W.idift, a rants 0.00 0.00 o.co 
l- & overdraft 2900.41 2900.00 0.41 
uports . . . . - 0.00 0.00 0.00 
Indirect effects - ................. .............. -........................ 

tout foreign OU1:flow - 7607.71 1597.00 4010.71 

-·---------- .................................... ---·------·-
ro,elties . . - . 0.00 0.00 0.00 
aiuii:-nt . . - 2819.30 3177.00 ·557.70 
illpOt'ted .. terials 624.00 0.00 624.00 
repaymnt l- ' ~- 2900.41 0.00 2900.41 
otller repa,_nts . 0.00 0.00 0.00 
repatriated wages 0.00 0.00 0.00 
dividends pm id 0.00 0.00 0.00 
Interests . . 1264.00 220.00 1044.00 
indirect costs .............. ................ .. ................. 

.••••.••• construction •••••.•.•• prCIWction 
t990 t991 1992 1991 

1300.00 t60ll.OO 0.19 o.co 
................................ ... ................................ .................................. ... ............................... 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

1300.00 1600.00 0.39 0.00 
0.00 0.00 0.00 0.00 

....................... . ............ ............... . ................. 

1552.00 2045.00 765.97 sat .31 
................................... ·----------· ................. ................. .. ................................ 

0.00 0.00 0.00 0.00 
1500.00 1877.00 10.48 -12.51 

0.00 0.00 141 .00 28.00 
0.00 0.00 362.50 362.81 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 'l.ilO 0.00 

52.00 168.00 232.00 20:§.00 
.................. ................... ............... . ................... 

net foreign excllge flow ·4707.30 -697.00 ·4010.30 -252.00 ·••5.ao ·""65.5.3 ·581.31 

illpOt't sumtit•n effect 199684.00 0.00 199684.00 0.00 0.00 8320.00 11093.CO 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

net forgn exc!1ge effect 194976.70 ·697.00 195673.70 ·252.00 ·.0.05.CO ~54.42 10511.69 I 
-------------------------------------··--------------------------------·--------------------·---------------------·------------

present values at 10.00 ~ 
foreign exc:l'lange flow • ·3345.60 

net forgn excllge effect 85870.93 I 
----------·-------------------------------------·------------------------------------------··----------------------------------

TOMATO 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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--------------------------------------------------------------------------- COllF.AI 2.1 - I.ALCO 1 CO. S.1.l., MIL.All, lrAlT -----

Forei!E! Exch!!!!S!: etiect in t,000 USS 

Ec-ic Analysis ucluding indirect •tfects 
too ... its foreign CU z 

total foreign inflow 

equi tY capital - . 
st.ibsidies, grants 

loans ' overdraft 
expor:s 
indir•ct effects . 

total foreign Ot;tfkv 

rorelties . . . 
equii;.ent 
illpOrted .. teriats 
repayment loans ' overd. 
other repa~U . 
repat~iated wages 
dividends pa.1 
interests . . 
indirect casts 

net foreign exchge flov 
i~rt substit'n efftt:t 
net forgn exchge effect 

present values at 
foreign exchange flav . 
net forgn exchge efftt:t 

100.00 ..,;ts local CU 

1994 1995 

0.02 0.00 
.......................... ................................. 

0.00 0.00 

o_oo 0.00 

0.02 0.00 

0.00 0.00 

.................. ·····•······ 

575.99 542.50 
.............................. ................................. 

0.00 0.00 

4.49 0.00 

35.00 35.00 

362.50 362.50 

0.00 O.JO 

0.00 0.00 

C.00 0.00 

174.00 145.00 

............... . . . . . . . . . .. .. . 

·575.97 ·542.50 

13867.00 13867.00 

13291.03 13324.50 

10.00 : 
-3345.60 

1151170.93 

TCJIATO 

procl£tion 

1996 1997 1998 1999 2000 

0.00 0.00 0.00 0.00 0.00 
............................ ... ............................. ---·-------- ·----------- --·---------

0.00 0.00 O.JO 0.00 0.00 
o_oo 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 o.co 0.00 

. . . . .... .. -....... ................. .. . . . . . . . .. . . - .................... ................ 

513.50 484. 50 455.50 426.50 35.00 
.................................... -----------· ------·-···- ............................. ... ............................. 

0.00 0.00 0.00 C.00 0.00 
0.00 0.00 0.00 0.00 0.00 

35.00 35.00 35.00 35.00 35.00 
362.50 362.50 362.50 362.50 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 0.00 0.00 

116.00 87.00 58.00 29.00 0.00 
............... ................ .................. . .............. . ................. 

-513.50 -484.50 -455.50 -426.50 -35.00 
13867.00 13867 .00 13867.JO 13867.CO 13867.00 
13353.50 13382.50 134t1.50 13440.50 13832.00 



--------------·--------------------··-·-·----------··---------------------- COllFAll 2.1 - BALDO ' co_ S.R.L.. MILAN, ITALT 

Foreign E>ichenge Effect in 1.000 USS 

Ec:-ic: ANlysis excluding indirect effects 

100 111its foreign OJ a 100.00 ...,its local OJ 

2001 2002 

total foreign inflow o_oo 0.00 

·--------··- -·-----·-- ...... 
~ity c:epitel - - o_oo 0.00 
Mbsidfes. grants 0.00 o_oo 
loans & overdraft 0.00 o_ao 
exports - . - - 0.00 o_ao 
indirect effects . -................... . . . . .. -. -..... 
total foreign outflow 35.00 35_00 

................................. ........................ 

royalties . . . . 0.00 0.00 
~i~t . . . 0.00 0.00 

i111pOrted .. terials 35.00 35.00 
repayment loans & oven:!. 0.00 0.00 
other repayments . o_oo 0.00 
repatriated wages 0.00 0.00 
dividends paid 0.00 0.00 
interests . 0.00 0.00 
indirect costs ............... . . . . . .. .. .. . . . .. 

2003 

0.00 
.................................. 

0.00 

0.00 

0.00 

0.00 

... -........ -......... 

35.00 
................................. 

0.00 

0.00 

35.00 
o_oo 
0.00 

0.00 

0.00 

o.oo 
................ 

procM:tion 

2004 

0.00 
... ............................ 

0.00 

0.00 

C!.00 

0.00 

.. -.............. 

35.00 
... ................................. 

0.00 

0.00 

35.00 

0.00 

0.00 

0.00 

0.00 

0.00 

. ............. 

0.00 
............................... 

0.00 

0.00 

0.00 

0.00 

. . . .. .. . . . . . -. 
35.00 

... ................................. 

a.co 
0.00 

35.00 

0.00 

0.00 

0.00 

0.00 

0.00 

.................... 

2006 2007 

0.00 0.00 
................................ ................................. 

0.00 0.00 
o_oo 0.00 
0.00 0.00 
0.00 0.00 

.................... . ............. 

35.00 ·580.06 
............................... ---------·--

0.00 0.00 
0.00 -580.16 

35.00 0.00 
J.00 0.10 
0.00 0.00 

0.00 o.ao 
0.00 0.00 
0.00 0.00 

.................... . ............. 
,,.t foreign exc:hge flow ·35.00 -35.00 -35.00 -35.00 ·35.00 ·35.00 580.06 

illlpOrt substit'n effect 131167.00 13867.00 '.3867.00 131167.00 13867.00 13867.00 0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 

net forgn exchge effect 13832.00 13832..00 13832.00 13832.00 13832.00 13832.:JO 5!0.06 I 
---------------------------------------------------------------------------··-·-------------------------------------------------

present values at 10.00 X 
foreign exchange flow • ·3345.60 

net forC)ft eiu:hge effect 85870.93 I 
·----------------------------------------------------·····----------------------------------------------------------------------

TOMATO 
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I 
I 
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o. 

1. 

OPPORTIJNI1Y STIJDIES 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a sorghum malting plant for the breweries existing in 

Nigeria. as alternative to barley malt.(l) 

The envisaged plant has a nominal capacity of 25,000 tons of malt per year, with an input of about 

35,000 tons of surghum. It will be operated 300 days a year, 3 shifts per day, 8 hours per shift. 

The financial analysis of such a project was carried out. Details arc given in chapter 9. 

The salient data of the project arc as follows: 

- Fixed Assets: USS 11,248,500 (USS 6,817,000 in foreign currency) 

- Workin& capital (at full production): USS 647,183 

- btemal Rate of Return: 20.87% 

- Break-Even Point: 33% 

- Pav-Back Period: little more than 6 years (including construc:ion period) 

- Employees: 70 

On the basis of the analysis in this study, it is recommended that a feasibility study be undertaken. 

INTRODUCTION 

Th,. present study takes into consideration sorghum (Guinea Com) as alternative raw material to 

barley for production of beer. Barley is considered as the traditional raw material for malting in the 

brewing industry. Before the ban, large quantities of barley were imported by Nigeria to cover the 

needs of the lo.:al producers. 

In recent years Nigeria's economic constraints and import restrictions on cereals, barley included, 

led to the search for an alternative source for malt, suitable to be used as brewing material. Sorghum 

malt was found lo be a good substitute to barley malt since 1943 in U.SA. and later introduced also 

in other countries like India and South Africa. The environmental conditions of Nigeria, day-time 

relatively short and temperatures relatively high, are very suirablc to sorghum growi1.e;, whilst on rhe 

other hand they aren't good for barley cultivarion. 

(I) for addi1ional background ma1enal. see Volume Ip. 110 .. 

SORGHUM MALTING PLANT Page 94 



2. 

2.1 

OPPORTIJNllY STIJDIES 

For these reasons and because of low water requirements and resistance to dry spells. sorghum is 

one of the largely grown cereals in Nigeria. Major Stales cultivating sorghum arc Sokoto, Gongol:i, 

Baucbi and Niger. Average yield is estimated at 0.78 ton per hectare, in line with other countries 

under similar conditions as Ni:;cria. Presently, in Nigeria about 50 establishments operate in beer 

and bre • .-cry related activities. Out of these two arc using sorghum malt (Savannah Grains & Food 

Processing Co. Ltd. in Kaduna State and BcDJDan Development Co. Ltd in Anambra State) \Aoilh 

good results, even if in conjunction with barley malt. 

MARKET AND PLANT CAPACllY 

l\1ARKET DEMAND AND SUPPLY 

Nigeria's production capacicy of beer is roughly cs:imatcd in 21.000.000 hectolitres a year. The 

market demand is increasing, so the raw material demand should have positive.: treud. On the other 

hand the ban on imported barley, which is the traditional raw material used for producing beer, 

causes difficulties to the brewing factories. 

The sorghum planted area in Nigeria is estimated at 4,500,000 hectares, producing at 3,500,000 tons 

of crop. Assuming that 1 ton of sorghum produces 0.7 ton of malt which is needed to produce about 

50 hectolitres of beer, the quantity of sorghum required to produce 21,000,000 hectolitres of beer 

(the whole Nigerian production) will be 420,000 tons, that means about 12% of the annual sorghum 

production. 

Presently, the sorghum produced in Nigeria is not sufficient lo cover the total demand, which 

includes only in small part the brewing industries (mainly it is utilized for alimentary purposes, for 

producing sugar and for animal feeding). 

However, the area planted with sorghum is rapidly expanding. It is cxpccetcd that the gap is covered 

soon. 
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2..? 

2.3 

3. 

OPPORTUNITI STUDIES 

PLANT CAPACllY 

The proposed plant will produce 25,000 tons of sorghum malt per year, with an input of 35,000 tons 

of sorghum and will be operated 300 days a year on a basis of 3 shifts per dJy, 8 hours each shift. 

SALE PRICE AND REVENUE 

For the financial evaluation of the project revenue the selling price of sorghum malt has been 

estimated at 380 $/ton. 

Hence, the annual revenue for the envisaged production, at full capacity, would be USS 9,500,000 S. 

MATERIAi.$ Al'l'D INPUTS Al'l'D AVAILABILllY 

The raw material needed by the plant is sorghum. Other inputs are water, electric energy, fuel oil. 

All of these requirements arc listed here below with the relevant costs. 

Raw materials Tons/year Unit cost Annual cost 
S/t s 

Sorghum 35,000 130 4,550,000 

Utilities Yearly Consumption I Unit cost Annual Cost 
S/ 

Electricity 5,630,000 kWh O.lOS/kWb 563,000 
Fuel oil 3,500 tons 30$/t 105,000 
Water 350,000 m3 O.OC6S/m3 2,000 

TOTAL ---- ---- 670,000 

The final product, sorghum malt, is usually stored in silos and directly sent in bulk to breweries, so 

no packaging material is needed. 

Both raw materials and other inputs arc locally available. 
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4. 

s. 

5.1 

... _ .. , ... _ .. -· ·-~ ·-------

OPPORTUNilY STUDIES 

LOCATION 

The sorghum malting plant should be located near to the final utilizers. that me3DS in an area close 

to one are more breweries, possibly within a range of about 100 kilometers. Other requirements to 

be considered for the site selection are the infrastructural facilities like power and water supply anJ 

good communiation services (roads, expressways, railway). 

PROCESS ENGINEERING 

PROCESS DESCRIPTION 

Beer is normally produced from malt of barley or other cereals. Malting process, which plays a basic 

role in brewing. consists in turning the starch of cereals into maltose and glucose, both susceptible of 

fermentation. Malting is due to specific enzymes •amylasis•, which devdop during cereals 

germination. 

The following diagram shows the main steps of the sorghum malting process: 

salGUot 
I 

I 
! 

I 
! 

TOASTHG 

CE~ATION 

PR<nJC'!' STORAGE 

+ TORWEJES 
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Grading has the purpose to select grJ.ins having homogeneous size, th:it is v;:ry important for an e\"CR 

germin:ition at the following step. 

Steeping takes place in t:mks, where sorghum grains absorb water up to 50% oC their weight. This 

st:ige lasts 2-3 days at about 15 C temper:iture. 

Germination lasts one week and is the core stage of the malting process. Two different germin:itions 

exist: 

- in the "box malting• process sorghum grains are placed on a grid-bed in the germination tunnd 

where they are continuously stirred and ventilated. The temperature r;inges from 10 to 25 C. 

- in the ·now malting• process wet sorghum grains arc placed into a rotating drum performing 

stirring by motion. 

Toasting is the next step, carried out at 60-70 C temperature in such a manner that enzymes arc not 

rendered inactive. 

Dcgermination is the final step. It is a mechanical :iction to separate cul.ms from c:iryopsiscs. 

Sorghum malt is then stored into silos, ready to be sent to the breweries. 

Quality and yield of malting process depend upon the sorghum variety. The best results have been 

reached with the white sorghum which is the most common •type• in Nigeria. Red and Yellow 

qualities had less good results. 
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OPPORTUNllY STUDIES 

S.2 PRODUCTION YIELDS 

5.3 

The average yield of harvested land ranges about 4.5CJ() kg of sorghum ~ch hect:irc. Sorghum yields 

70% 3S malt and 15 kg or sorghum malt arc needed lo produce 100 litres or beer. The following 

block-diagrams show clC3fly the average yields. 

HARVESTED LAND 
L HECTHRE 

4.S TONS OF 
SORGHIJl"f 

70.t' = ~.IS TONS 
OF SORGHUl1 i.,Al T 

2L. 000 LITRES 
i ~LO HECTOLITRES J 

OF SE~R 

MAIN EQUIPMENT LIST 

LS KG OF l1HLT 

LOO LITRES 
( L HECTOLITRE J 

OF SEER 

The main machinery and equipment or the sorghum malting plant is listed here below: 

S silos 1.5CJ() tons capacicy 

2 pre-cleaning machines 

2 gravimetric cypc separators 

Stanks 150 tons capacicy 

S sorghum steeping tanks 

SO units of germinating boxes 

3 kilns 

3 malt degcrminating units 

7 silos 150 tons capacicy. 
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5.3.l 

5.3..? 

5.3.3 

5.3.4 

OPPORTUNl1Y STUDIES 

Belt 31ld screw con"-c~-ors. elevators 

Electrical pfant 

Utilitin 

The utilities equipment includes: 

- 2(1+1 sr:uid-by) SlC31D boilers 6.<XX> kg/h c.ap:ici()' at 6 bar + complete with feed water softener. 

- 1 air compressor, capaci()' 100 m3 /h at 7 bar 

- 1 gen set 400 kV.\. dicscl eoginc air cooled. 

lab9ratorv 

The nc;:essary equipment for carrying out tesu and analyses on raw material and final product to ~ 

provided. 

Maintenance workshno 

A shop is needed for the current mechanical and electrical maintenance, equipped with few small 

machine tools, welding machines, working benches and hand tools. 

Transoort enuipment 

For internal handling, an electric fork-lift has been included and a second one, diesel engine: 

powered, for external utilization. 

L~ ----~- --- --- --- - .----- -- -- ---- ····-~------------------------
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OPPORTUNITT snJDIES 

5 . ..a L\Y-OlJT AND CML WORKS 

The :irca required for the instali.ition or the plant. including open yard, tru.:k foaJing/unf()aJing 

:ircas, is about 20,000 square meters. The covered area is 3,900 square meters split as follows: 

Working shed 3,000 sq. meters 

Workshop 400 sq. mcte;s 

Utilities 200 sq. meters 

Offices 300 sq. meters 

TOTAL 3,900 sq. meters 

The working shed, workshop and utilities buildings will be in steel structure, with roofmg made or 

galvanized steel sheets. Cladding and internal partition walls will be made in cement blocks or clay 

bricks. The floor or the industrial area will be or reinforced concrete slabs, the floor or the offices or 

ceramic tiles. A fencing net supported by small steel poles will surround the whole factory area. 

5.S INVESTMENT COSTS 

The estimated investment coses arc shown in the follo\11.ing table. 

The machinery and equipment have been quoted by PIERALlSI, Ancona, Italy. 

Technical offer have been received by Dr. Huppmann, Germany and HENESA, Switzerland. 

Description Local Foreign Total 
Currency Currency s 

s s 
Machinery and equipment 4,800,000 --- 4,800,000 
Transport, taxes and duties 480,000 960,000 1,440,000 
Erection 480,000 960,000 1,440,000 
Land and site preparation --- 100,000 100,000 
Civil works and buildings --- 1,700,000 1,700,000 
Spare parts 130,000 --- 130,000 

Total 5,890,000 J,720,000 9,610,000 

Contingencies 10410 589,000 372,000 961,000 

Grand total 6,479,000 4,092,000 10,571,000 

SORGHUM MALTING Pl.ANT Page IOI 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. I 
I 
I 
I 
I 
I 

6. 

7. 

7.1 

OPPORTIJN11Y STUDIES 

The industrial life of the plant has been considered 15 years. In the flll3llcial evaluation the 

investment cost. including contingencies, arc so subdivided: 

Preproduction expenditures FC USS 0 

Preproduction C."CpCnditures LC USS 150,000 

Machinery FC USS 6,479,000 

Machinery LC USS 2,112,000 

Land & Site preparation LC USS 110,000 

Civil works and buildings LC USS 1,870,00J 

------
TOTAL USS 10,721,000 

The annual expenditures for maintenance arc estimated 130,000 US S. 

PLANT ORGANIZATION 

The plant is considered an autonomous unit. complete with utilities and facilities, operating under 

the direction of an independent organization. 

MANPOWER 

No particular skill is required for any of the positions listed here below. It is however recommended 

that on the job trainir.g is carried out by one expert. made available by the technology supplier, for 

one year after the start-up. The relevant cost is estimated USS 120,000. The number of personnel 

reflects the needs for three shil'ts . 

MANAGEMENT 

General manager 
T cchnical manager 

1 
1 

Salary (Naira/year) 

50,000 
40,000 

2 90,000 
Overhead 40% 36,000 

126,000 
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7.2 

7.3 

7.4 

1.5 

OPPORTIJNITT STIJDIES 

ADMINISTRATIVE DEPT. 

Fmancial manager 
AccounlanlS 
Purchasing head 
Slore h;;ad 
Sales dept. head 
Clerks 
Guards 
Drivers 

PRODUCTION DEPT. 

Production manager 
Shift foremen 
(1 each shift) 
Analyst 
Unskilled workers 
(8 each shifl) 
Semiskilled workers 
( 4 each shift) 

MAINTENANCE DEPT. 

Mechanics 
Electricians 

SUMMARY 

Management & Adminislr. 
Production 
Maintenance 

GRAND TOTAL (rounded) 

Salary (Naira/ycar) 

1 40,000 
2 24,000 
1 12,000 
1 12,000 
1 12,000 
3 36,000 
6 36,000 
4 32,000 

19 204,000 
Overhead 40% 81,600 

285,600 

Salary (Naira/ycar) 

1 40,000 

3 36,000 
2 20,000 

2.J 96,000 

12 72,000 

42 26.J,000 
Overhead 40% 105,600 

4 
3 

396,600 

Salary (Naira/year) 

40,000 
30,000 

7 70,000 
Overhead 40% 28,000 

98,000 

Salary (Naira/year) 

21 411,600 
42 369,600 
7 98,000 

70 879,000 
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8. 

9. 

9.1 

9.1.1 

9.1.2 

OPPORTUNllY SlUDIES 

IMPLEMENTATION SCHEDULE 

From the signing of the contract 18 months arc required for the construction and commissioning of 

the plant. 

FINANCIAL EVALUATION 

The fmancial e\'llluation was C3fried out by means of the COMFAR, whose schedules arc enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword, the following w-..s 

considered: 

hWUTS 

Investment costs 

The total investment costs amount to 11,248,500 US Dollars. The portion in foreign currency 

accounts for 6,817,000 US Dollars. 

Details of these figures are shown in chapter SA 

Source or finance 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

• Bank overdraft: 

1st disbursement 2nd disbursement Total 

USS 1,830,000 USS 1,891,000 USS 3,721,000 

USS 1,500,000 USS 44,000,000 USS 5,500,000 

USS500,000 USS 1,000,000 USS 1,500,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 
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OPPORTUNllY snJDIES I 

9.1.3 Working c:apit:ll 

9.U 

9.1.5 

I 
The working capital is proportional lo the production programme, which, according lo the 

assumptions, is as follows: I 
~~~ I 
2nd year SO% 

3rd and subsequent years 100% I 
When the plant is in full production. the required working capital amounts to 647,000 US Dollars. I 
It is worth mentioning that raw materials shall be available just before the commissioning and start- I 
up of the plant This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. I 
The necessary SULl is USS 410,000. I 
Total production costs 

The total pretluction costs vary according to the plant output, interests and depreciation. The first 

year of operation. when the plant operates at 60% of its nominal capacity, the production costs 

amount to US S 5,157,400. 

In the third year, at full production. the costs amount to US S 6,897,400 then they start a slight 

decrease year after year, to arrive to be constant to USS 5,461,.300 from the 11th to 15th year. 

Sales revenue 

I 
I 
I 
I 
I 

When the plant is in full production, the revenue is US S 9,500,000. As said before, the production I 
programme foresees that full production is reached gradually: 

1st year 60% : revenue = USS 5,700,000 

2nd year 80% : revenue = USS 7,600,000 
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OPPORTIJNllY STIJDIES 

9.! EVALUATION RESULTS 

9.!.1 Internal R:ite or Return 

The inrernal Rare of Rerum is: 20.87% of produdion. 

9.!.2 Break-Evtn Point 

The Break-Even Point at 5th year is: 33% 

!t has been calculated according to the formula 

fixed costs 

revenue - variable costs 

The foted costs include: labour (direct (I) + admini!.trativc), depreciation and fmancial costs. 

9.2.3 Pav-back Period 

The pay-bJck period is less than 6.5 years, including the construction period. 

(I) D1recr labour ia cnniidercd as a fixed co.1, due 10 the neceaity 10 have well trained people for the operation or the plane regardless of 

capacicy utiliiation. 
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av--------------------------------------------------------------------------- CCMFAR 2.1 - BALDO' co. s.~.L.. MILJ.N, IULr ••• 

SCRGHUM MALT[NG PLJ.NT 

OCTOBER 1990 

OPPORTUNITY STLCIT · FINAL ISSUE 

2 year(sl of cansll"UCtion, 15 years 
currency conversicn rates: 

foreign currency ~it. 

local currl!f!Cy 1 unit = 
accounting .:urrency: 1000 USS 

of production 

1 .0000 uni ts acc°""ting currency 
1.0000 uni to< •cc01Jrtting currency 

Total initial investment ciiring construction phase 

fixed assets: 
current assrts: 
total assets: 

11248.50 

0.00 
11248.50 

Source of funds during construction phase 

eq.ii ty & grants: 
foreign loans 
local 

total 
loans 

funds 

Cashflow from operations 

Tear: 
operating c~sts: 
decreci at ion 
intt-res~ 

3nt.oo 
5500.00 
1500.00 

1on1.oo 

1 
3450.30 
1042.10 
665.00 

5 
~461.jQ 

1020.10 
Wl.CO 

60.621 X foreign 

0.000 X foreign 
60.621 X foreign 

0.000 X foreign 

51.301 % foreign 

10 
5.:.61.30 

93.50 
o.~o 

............................ ------·--··· -...... -... -- ..... -.... .. -. -- .. -............ 
;::re><ruc: i en C~stS 
thereof foreign 
total sales 

gross income 

net income 
cash balance 

net cashflow 

5157.40 
24.20 

5700.00 

542.60 

325.56 
-229.12 

1623.38 

w 
~ 

Net Present Value at: 10.00 % • 

20.87 % 
29. 72 % 

2!1.67 % 

Internal Rate of Return: 
Return on equity!: 
~eturn on equity2: 

6701.40 

13.92 :: 

o;'5CIJ.OO 

2798.50 

16i9.16 
2011. 76 

2919.2~ 

8178.60 

SSS4.!0 
1.17: 

9500.CO 

3945.20 
2367.1~ 

2,60.62 

~460.62 

·----·--- .................................................................................................... -- .................................................................................................. -................... .. 
Index ot Schedules produced by COMFAR 

Total initial investment 

Total invntment during production 
Total production costs 
\Jork ing C~pi cal requirement:; 

Cashflow Tables 

P~ojected Balance 
Net income statement 
Source ot finance 



llV··········································································· COtFAll 2.1 · B.llOO 1 CO. S.11.l •• MILAN. liALr ··· 

Total Initial lnvest:nent in 1000 USS 

Tear • 

Fixed invcstmcnt costs 

Land, site preparation, devel~t 
Buildings and civil works •••• 
Auxiliary 3nd service facilities 

Incorporated fixed assets •• 
l"lant machinery ard equipment 

Total fixed investment costs • 

Pre-production capital expenditures. 
Net working capital 

Total initial investment costs 

Of it foreign, in: •• 

1990 

110.000 
1000.000 

0.000 

0.000 
2600.000 

3710.000 

217.500 

0.000 

3927.500 

1991 

0.000 
1170.000 

0.000 

0.000 
5991.000 

61161.000 

460.000 
0.000 

7321.000 

65.005 

I 
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SV··········································································· COPIFAR Z.I · 8Al00' C:!. S.11.l., Mll.lll, [UlT ··· 

Tot•l Current Investment in 1000 USS 

Tear • • • • • • • • • 

Fiaed investment costs 
land, site areparation, developnent 
Buildings end civil works • • • 
Auail iary ar.d servi::e facilities 
Incorporated f iaed assets • 
Plant, mchinery end equii-ent 

Total flaed Investment casts •• 

Preproduction capitals eapenditures. 
llorking capital 

Total current investment costs 

Of it foreign, % 

199Z 

0.000 
0.000 

0.000 
0.000 

o.oco 

1993 

0.000 
0.000 

0.000 

0.000 
0.000 

1994 

0.000 
0.000 

0.000 
0.000 
0.00(' 

0.000 0.000 0.000 

0.000 0.000 0.000 
409.251 tt0.550 127.353 

409.251 110.550 127.353 

5.02Z 0.000 1.535 
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SV·····················-··---··--------------·-·------··--------------------- tO!FAA 2.l - IAlDO' co. S.ll.L., PlllAJI, ITAlT ••• I 
Total Production Cos:s in 1000 USS 

Year ••••••. 

% of.-. c~ity Csi~le product). 

lw •terial 1 •• 

Other rw .. terials 

Utilities •• 

Energy ••••••• 

labour, direct ••• 

Repair, •inten.nce 

Spares 

Factory overheads 

Factory costs • • 

Adlllinistr•tive overheeds •••••• 

lndir. costs, sales and distribution 

Oirect c:osts, sales and distribution 

Depreciation •• 

Financial c:osts 

T~tal produc:tion costs 

Costs per .,.it C single product l . 
Of it foreign, : 

Of it variable,% 

Tot.al l.abcur •• 

1992 

60.000 

?7JO.OOO 

0.000 

337.000 

n.ooo 
46.800 

40.000 

40.000 
120.000 

3385.!00 
64.500 

0.000 

0.000 
1042.100 
665.000 

5157.400 

1993 

80.000 
3640.000 

0.000 

450.000 
85.000 
46.llOO 

50.000 

50.000 

0.000 

4321.llOO 
64.500 
0.000 
0.000 

1042.100 
S35.000 

5963.400 

1994 

100.000 
4550.GOO 

O.JOO 
563.000 

107.000 
46.llOO 

65.000 
65.000 

0.000 

5396.!00 
64.500 
0.000 
0.000 

1031.100 
405.000 

6897.400 

1995 

100.000 

4550.0CO 
0.000 

563.000 
107.000 
46.eoo 
65.000 
65.000 

0.000 

5396.SOO 
64.500 

0.000 

0.000 

1020.100 
275.000 

6756.400 

100.000 
4550.000 

0.000 
563.0CO 
107.000 
46.l!OO 
65.000 
65.000 
0.000 

5396.llOO 
64.500 
0.000 
0.000 

1020.100 
220.COO 

6701.400 
::::::::::2:a:z =============== =============== =============== =============== 

0.344 

24.196 
0.000 

111.lGO 

0.298 
1a. 159 

o.oco 
111.300 

0.276 
15.120 
O.IJCO 

111.3CO 

0.2i0 
14.~22 

o.oco 
111.3CO 

0.2M 
13.921 
0.000 

1 I! .3CO 

·························----···························--········--·--···· CCPIFA~ 2.1 . 3Al=c 1 co. s.~.l .• ~ILAM, 17~l~ .••.. 

Total Production Costs in 1000 USS 

Te•r • • • • • • • • • • • 

% of,,__ capKity (single product). 

hw Nterial 1 ••• 

Other r•w •teri•ls 

Utilities 

Energy ••••••• 

Labour, direct ••• 

Repair, Nintmatlc:e 

Spares ••••. 

factory overheads 

f1ctory costs • • 

Adllini str1t ive overlle1ds • • • • •• 

lndlr. costs, sales and distribution 

Olrect cosu, sales and distribution 

Oeprec I 1t ion • • 

finenci1l coses 

Totol production costs 

Costs ~runic ( single product ) 

Cf ic forei'}tl. % 

Of it variabl•.~ 

Toc3l l.lCour .• 

1997 

100.000 
4550.0CO 

0.000 
563.000 
107.000 
46.eoo 

65.000 
65.000 
0.000 

5396.800 
64.500 
0.000 
0.000 

~2.600 

165.000 

6578.900 
............... 

O.Z63 
1l .l4i, 

f).000 
111.JOO 

1998 

100.000 
4550.000 

0.000 
563.000 
107.000 
46.800 
65.000 
65.000 
0.000 

5396.llOO 
64.500 

0.000 
0.000 

~2.600 

110.000 

6523.900 
2s:z:1:a:1aa:1•••••• 

0.261 

12.614 

0.000 
111 .31'l0 

1999 

100.000 
4550.000 

0.000 
563.000 
107.000 
46.SOO 
65.000 
65.000 
0.000 

5396.800 
64.500 
0.000 
0.000 

952.600 
55.000 

6468.900 
••:1:1•a:a:1asa•••• 

O.Z59 
1t.871 

0.000 
111. JOO 

zoco 

100.000 
4550.000 

0.000 
563.000 
107.000 
46.!00 
65.000 
65.0CO 
0.000 

5396.800 
64.500 

0.000 
o.aco 

952.601 
0.000 

6413.901 
............... 

0.257 
11.llS 
O.JCO 

: 11 .JOO 

2001 

100.000 
4550.000 

a.coo 
563.000 
107.000 
46.SOO 
65.000 
65.000 
0.000 

5396.800 
64.500 
o.ooo 
ll.000 

93.500 
0.000 

5551,,eoo 
•.•............ 

0.222 
1.170 
o.oco 

11:. JOO 

....................................................................................................................................................................................... 
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rotal Producti~' Costs in 1000 USS 

THr •••••• 

X of ,,__ c~ity <single product). 

law .. terial 1 • • 
Other r ..... terials 
Utilities 
Energy ••••••• 

labour, direct ••• 
:tepelr, .. intenance 
Spares ••••• 
Factory overheads 

Factory costs 
Adainistrativ. ov.rheeds •••••• 

lndir. costs, sales end distribution 
Direct costs, sales and distribution 
D~eciatian •• 
FiNnCial costs 

Total prc.duction costs 

Costs per unit C single product > 
Of it foreign, X 
Of it variable,X 
rotal labour • . 

2002· 6 

100.000 
4550.000 

0.000 

563.000 

107.000 
46.800 

65.000 

65.000 

0.000 

5396.!00 
64.500 

0.000 

0.000 
0.000 

0.000 

5461.lOO 
=====::::::zz:: 

0.218 
1. 190 

0.000 
111.300 

ll.llDO 1 co_ S.lLL-. MllAll. !Ul! ..••• 
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I 
sv-----------------------·-··········---·-------------···········------------ c:oiu.• 2.1 - s.atoo' co. s.1.L •• MttAll. 1r.at! --- I 
let \lorlting Capi ~ai in 1000 USS 

Tear - - - . - - - - - 1992 1993 1994 1995-2006 I 
Cover- - - - . - me co to 

Current usets ' I 
Accounts receiv<lble 30 12.0 287.525 365.525 455.1C8 455. 108 
l~tory and aaterials - 28 12.7 241.542 322.083 402.62S 402.62S 
Energy . . . - - 360.0 0.200 0.236 0.297 O.Z9i" 
Spares - . . - - 360.0 0.111 0.139 0.181 0.181 I 
Vort in progress 10 36.4 90.050 118.800 143.:?M 148.2!6 
Finished products 5 n.8 46. 143 60.365 75.129 75.129 

Cash in hand . . . 15 2.-. .. :l 12.971 8.!04 10.054 10.054 
Total current assets 678.542 80.953 1091.681 1091 .681 I 
CUrrent liabilities and 

Accounts payeble - - 30 12.2 269.261 356.122 4~.497 444.497 
·------·-··---· -··---------··· -------·-·----- ----------····· I 

let working capital - . - 409.251 519.831 647.183 647.153 
Increase in working capital 409.281 110.550 127.353 0.000 

llet working capital, local w.ns 513.303 638.697 638.697 I 
let working capital, foreign 20.556 6.528 8.486 8.4!6 

I 
»ote: lllO: = ~inilllUll days of coverage ; coto : ~:efficient of ~ur:icver . 

I 
I 
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I 

SV-------------··--····-·-···-········-···-·-············-············-··-·-- C::MFAI Z.I · UL:lO' CO. S.11.l., "tLAll. !r.&LY ---

I Source of Fin...c:e, construction in tCQO USS 

THr ....................... 1990 1991 

I E~ity, ordinery -- Ull0.000 !!'ii .000 
Ec;uity, preference. 0.000 0.000 
Slbsidies, 9rent:s G.000 0.000 

I loen A, foreign - 1500.000 4000.000 
Loen I, foreign •• 0.000 0.000 

I 
Loen C, foreign - 0.000 0.000 
loen A, loc:•l.. - - 0.000 0.000 
Loen 8, loc:•l- - - - 500.000 1000.000 
loen c, loc:•l. - - - 0.000 0.000 

I --·-·----·----- .......................................... 

Tot•l loen .............. 2000.000 5000.000 

Current liabilities 0.000 0.000 

I lri overdr•ft 97.500 430.000 
....................................... ....................................... 

Total f\61Cs ............... 3927.500 7321.000 

I 
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I 
5'1-----------------·----·--------------·-··-------------------- ---------···· c::ioF.ur 2.: - 3.ii~:io 1 co. s.R.~ •• !'l[t.&N. :r.i.u --· I 
Sourcir of Fir~ir. proa.-ction in !000 USS 

THr ............................. 1992 1993 1994 l99'j-99 I 
E~ity. ordinery .. 0.000 0.000 J.000 0.000 
E~ity. prirfirrirncir. 0.000 0.000 0.000 0.000 
S\lbs ! di es• grants 0.000 0.000 0.000 o.oco I 

la.ti 11. fonigr. -687.500 -687.500 -687.500 -c>a7.500 
lCIM\ 1. forirign •• 0.000 0.000 0.000 0.000 
loen c. forirign . 0.000 0.000 0.000 0.000 I 
lOM! "· local. ••• 0.000 0.000 0.000 0.000 
lOM! 9. local •••• -500.000 ·500.000 ·500.000 0.000 
la.ti c. local •••• 0.000 0.000 0.000 O.O'JO 

-···--------·-- --·--·---·-···· ·····----···--- .......................... I 
Total loan ................. ·1187.500 -1187.500 -1187.500 -~7.SCO 

Currmt Uabiliti~s 269.261 M.MI !18.375 0.000 
lank overdraft 229.1?1 -n6.oto -30.61t 0.000 I 

......................... ·---·-------·-- ------····---·- ................................... 
Total ftn!s .............. ·689. tt8 -1826.649 ·1129.736 ·6a7.500 ------------------------·····---------------------------------------------------------------------------------------------------- I 
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av-------------------·----·---·---·-·-··-------------·----------------------- C::MFAI 2.1 - aAlOO' co. S-~-L. llllAN. :uu --· 

Cashf l°" Tables. c~truction in 1000 USS 

Tear ••• 

Total cash inflow 

finAnC:ial resources 
Sales. ne~ of taJt 

Total cash outflow 

Total assets • 
Cperating costs 

Cost of finance 
lepaynimt 

Corporate tall 

Dividends 1Nid 

Surolus ( deficit > 
CuaJlated cash bi1lance 

Inflow, local 

Outflow, local 
Surolus C deficit ) 
Inflow, for-eign 

Outflow, for-eign •• 
Surplus C deficit ) 

Net cashtlcw •• 
CU11Jlated net cashf lcw 

1990 1991 

3aJO.OOO 6891 .000 

:JalO .000 6891 . 000 

0.000 0.000 

3927 .500 7321 .000 

laJ0.000 

0.000 

97.500 

0.000 

0.000 

0.000 

-97.500 

·97.500 

2330.000 

1867.500 

462.500 
1500.000 

2060.000 

-560.000 

·3830.000 

·3a30.000 

6891.000 

0.000 

430.000 

0.000 

0.000 

0.000 

·430.000 

-527.500 

2!91.000 

2562.000 

329.000 
4000.000 

4759.000 

·759.0CO 

·6891.000 
-1on1.ooo 



I 

I 
av---········································································ c::HFA11 2.1 - 3A,JO l C:l. s.il:.L, l'lllAN, ITAlT --- I 
casllflav tables, proQJc:tion in 1000 uss 

THr ••• 

Total cash inf lav 

Financial resources 
S;ilcs, net of tu 

Total cash outflow 

Total assets • • 
<>'.:••~ting costs 
C:>St o· finance • 
Repaywren; 

Corporue tu 
Dividends pe;d 

Surplus ( deficit > 
C~lated cash balance 

Inflow, local 
Outflow, local 
Surplus ( deficit ) 
Inflow, foreign • • 
Outflow, foreign .• 
Surplus ( deficit ) 

Net cashflow .•.• 
Cuoulated net cashflow 

1992 1993 1994 1995 1997 I 
5969.21)1 76'.7.167 958.S.375 9500.~00 9500.000 9500.0CO 

269.261 87. 167 aa.375 o.ooo o.ooo a.coo I 
5700.000 

6198.342 

6i!.542 

3450.300 

665.000 

1187 .500 

217.040 

0.000 

·229. 121 

·756.621 

596'..S17 

4889.1182 

1078.935 

o.~44 

1308.500 

·1308.056 

1623.37? 

·9097.521 

7600.000 

6961. 157 

197 • .:.11 

4386.300 

535.000 

1187.!06 

654.640 

0.000 

n6.010 

·30.6!1 

7687.167 

5a52.584 

1834.482 

0.000 

11aa.:.n 

-1:08 • .:.12 

24.:.a.510 

·6649. 111 

9500.COO 

8310.567 

215.ns 

5461.300 

405.000 

1187.500 

1041.040 

O.QOO 

1277.8C8 

1247. 197 

9588.333 

nz6.067 

2362.266 

0.0:.2 

1084.500 

-1c8.:..~5a 

2370.308 

-3nS.:!C4 

9500.000 

7521 .2:.0 

0.000 

5461.3()0 

275 .000 

687.500 

1091.:..:.0 

o.oco 

1978.760 

3225.957 

9500.000 

!>493.7.:.o 

3006.250 

O.:iOO 

1027.SCO 

·1027.SOO 

Z941.25il 

-337.5~3 

9500.0CO 

7:.88.240 

a.coo 
s.:.61.:soo 

220.0CO 

687.500 

1119 . .:.40 

a.coo 

2011. 76U 

5237.717 

9500.000 

6515. 1.:.0 

2984.250 

o.cco 

972.SCO 

-~12.:~o 

2919.25J 

95CO.OOO 

7482.240 

0.000 

5461.300 

165.000 

687.500 

l!C8.440 

0.000 

2017.760 

n55.~7s 

9500.000 

6564.7.r.O 

2935.260 

J.!lOO 

917.500 

·v'.7.5CO 

23;"0.260 

~;51.;in 

I 
I 
I 
I 
I 
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scRGHl:.'I !'!AL r tHG ?~ANT • •• ccrcsB :i;r,o I 
C:::MFAR :?. I • 3AlJO I CO. S.~.L., l'l!lAN, !TALY ••••• 

Cashflow tables, production in 1000 USS I 
Tear ••• 

Total cash inflow 

Financial resources 
Sales, net of tax 

Total cash outflow 

Total assets . 
Opereting costs 
Con of finance 
Repayment 
Corporate tu 
Dividends peld 

Surplus ( deficit > 
Cunuloted cesh balance 

Inflow, local 
Ourtlow, local 
Surplus (deficit l 
lnlloJw, for~i9n .. 
Ourflow, lorai?n .. 
Surplus ( deficit ) 

ilet casllllow •.•. 
Cunulated ner cJshf low 

1998 1999 2000 2001 2002 2003 

1 500.000 9500.000 9500.000 9500.000 9500.000 9500.000 

0.000 

9500.000 

7449.240 

0.000 

5461.300 

110.000 

687.500 

1190.440 

o.ooo 

2050. 760 

9306.238 

9500.000 

65a6. 740 

2913.260 
0.000 

862.500 

·862.500 

2848.260 

7800. 237 

0.000 

9SOO.OOO 

7416.240 

0.000 

5461.300 

55.000 

687 .500 

1212.440 

0.000 

2083.760 

11390.000 

9500.000 

6608.740 

2591. ~60 
1).000 

907. 500 

·807.500 

2526.260 

10626. 500 

0.000 

9500.000 

6695.739 

0.000 

5461.300 

0.000 

0.000 
1234 .'40 

0.000 

2804.261 

14194.260 

9500.000 

~lO.n? 

21!69.261 

'l.000 

6~.000 

·65 .000 

2604 .21;0 

1J4l0.760 

o.oco 

9500.000 

7039.380 

O.!lOO 

5461 .JOO 

0.000 

0.000 

1578.080 

0.000 

2460.620 

16654.880 

9500.000 

6974.!80 

2525.620 
rJ.QOO 

65.000 

·1;5.000 

2'·60.620 

158?1.~80 

o.oco 
9500.000 

7076.780 

0.000 
5461 • .300 

0.000 

0.000 

1615.400 

0.000 

2423.220 

19078. 100 

?500.000 

7011. 7~0 
21,(!8 .220 

rJ.~00 

65.rJOO 

-~5.000 

21.n. 220 

llll 14 .. ~00 

0.000 

9500.000 

7076. 780 

0.000 

5461.300 

0.000 

0.000 

1615.480 

0.000 

2423.220 

21501.320 

?500.000 

7011. 760 

21.e8.220 

a.JOO 
~5.000 

-~5.000 

2421.220 
21)717 .e2c 

......................................................................................................................................................................... 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C::MF-'R :?. I • il-'lOO .t CO. S.~.L.. 'l!UN, !UL! ••••• 

I Cuhflow tablH, production in 1000 USS 

Teer • 2004 2005 2006 

I Total cash inflow 9500.000 9500.000 9500.000 .. ____________ .. _ ............................... --·-------·-··-

I 
Financial resources 0.000 0.000 a.coo 
Sales, net of tax 9500.000 9500.000 9500.000 

Total cash outflaw 7076.780 7076. 780 7076.780 

I 
·····---------- ................................ -----·-------·-

Total assets 0.000 0.000 0.000 
Operating costs 5461.lOO 5461.lOO 5461.lOO 
Cost of f inence 0.000 0.000 0.000 

I Repayment 0.000 0.000 0.000 
Corporate tax 1615.480 1615.480 1615.480 
Dividend; paid 0.000 0.000 0.000 

I surplus ( deficit l 2423.220 2423.220 2423.220 
CuraJlated cash balance 23924.540 26347.760 zan0.980 

I 
Inflow, local 9500.000 9500.000 9500.roo 
outflow, local 7011.780 7011.780 7011.780 
Surplus C deficit l 2488.220 2488.220 2488.220 
Inflow, foreign . . 0.000 0.000 0.000 

I 
Outflow, foreign • 65.000 65 .000 65.000 
Surplus C deficit -65.000 ·65.000 ·65.000 

Net cashflow • 242l.220 2423.Wl 2423.220 

I C:.nulat~ net cashf low 23i61.040 25Sa4.250 zgco•.:.ao 

I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 



·········································--····-··-··------------------··-· C::MfAR 2.1 

Cashflow Discounting: 

•> Equity paid versus !let incoae flow: 
Net present value •••••••••••••• 7761.14 at 
lnte,..,.l R•tc of Return ~lRREl) 

b) Net Yorth versus Net cash return: 
Net present value •••••••••••••• 
lntern9l Rate of Return (IARE2> •• 

c) Internal Rate of Return an total investment: 

29.n x 

11576.93 at 
211.67 x 

Net present value ••••••• _...... 111711.60 at 
Internal Rate of Return ( !RR ) .• 

!let Yorth = Equity paid plus reserves 
20.S7: 

10.00: 

10.00 x 

10.00 x 

• 
I 

9ALOO & CO. S.~.L.. "llAN, [TALT ····- I 
I 
I 
I 
I 

SCRCHUH MALTING PLANT ••• OC~CBE~ 1990 
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8V··········································································· CCllF.lll 2.1 • il.lL:lO & CO. S.~.L.. Mll.lN. !T.ll, ••• 

Ne~ Income St~tenent in 1000 US~ 

I 
Teu· . . 1992 1991 1994 1995 1996 

Total sales. incl. sales tax . . . 5700.000 7600.000 9500.000 9500.000 9500.0CO 
less: variable costs. incl. sales tax. 0.000 o.oco 0.000 •l.000 O.~GO 

I 
-------------·- ----------·--·- --------------- ----·--·-····-- .. -..... --- ---- - ... --

Variable 11argin 5700.000 7600.000 9500.000 9500.000 C'!500.JOO 
As X of total sales 100.000 100.000 100.000 100.000 100.0CO 

I 
Non-variable costs. incl. depreciation 4492.400 542!.400 6492.400 64!1.400 6481.400 

-------·----··- ......................................... ...................................... -----··-------- ..................................... 
Operational morgin 1207.600 2171.600 3007.600 3018.600 3018.600 

I 
As X of total sales 21. 186 28.574 31.659 11. 775 11.m 

Cost of finance . . . . . 665.000 Jl5.~00 405.000 275.000 zzo.:ico --........ -....... --- -- ------- ....................... --------------- -..... -...... --.... -.. -... ------·--------

I 
Cross profit 542.600 1636.600 2602.600 2743.600 2798.6CO 
Allowances 0.000 0.000 0.000 0.000 0.000 
Taxable profit 542.600 1636.600 2602.600 2743.6CO 2798.600 
Tu 217.040 654.640 1041.040 1097.'40 1119.'40 

I 
........................................ ...................................... .................................... ··------------- -....... -- .. --............... 

N~t profit . . 325.560 981.960 1561.560 1646.160 16n.160 

Dividends paid . 0.000 0.000 0.000 o.~oo a.coo 

I Undistribc.:tl!d prof it 325.560 981.960 1561.560 16-'6. 160 T6n. '.60 
Accunulatl!d undistributed profit 325.560 1307. 520 2369.01!0 .;.515_2,o 619'-~~o 

Gross profit, X of total sales 9.519 2~_53.;. 27.39? 23.~l!O 29.~5~ 

I Net profit, % of total sales 5.712 12.n1 16 . .;.17 17.32~ ~7 . .575 
RCE, Net profit, X of eQJi :y a.;.;.-;1 26.390 .;.: -~66 .;..;._z~o :,.5. ~ 2~ 
ROI, Net profi:•inter~s:, : of invest. 8.7CO t3.!.95 17.2'i9 16.399 ~O. ;06 

I 
---- --- --- ................................... ·-------·------ --- .. --- -- ................ --- ................................... ------ ------ ... -... -........................... --- ................... . 

SCRGnUM ·"AL~[~G ?!..~~r ... CC7CBE~ '79~ 
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•••••••••••••······························································ CCPIFA~ 2.1 • BALDO' ~0. ~ ~.L., MILAN, ITALY ···-- ~ 

Net Inc~ Statement in 1000 USS 

THr - - - 1997 

Total s~les. incl. sales tax - . . . 9500.000 

Less: variable c.>sts, incl. sales tax. 0.000 
---- ................................. 

Variable margin - - 9500.000 
As :::: of total sales 100.000 

Non-variable costs, incl. depreciation 6413.900 
.......................................... 

Operational margin • 3086.100 
As :::: of total sales 32.485 

Cost of finance - - - . . 165.000 
........................................ 

Gross profit 2921. 100 
Allowances 0.000 
Taxable profit 2921.100 
Tu - 1168.440 

--·--------·---
Net profit - - - - 1752.660 

Divider.els paid - 0.000 
Undistributed profit 1752.660 
AccUlk.llated undistributed profit 7947.061 

G:oss profit, % of total sales JO. 743 
Net profit, % of total sales 18.449 
RCE, Met proii t, % of equity 47.102 
ROI, Net profit•interest, % of invest. 16.869 

1998 1999 

9500.000 9500.0CO 

0.000 0.000 
... ..................................... ..................................... 

9500.000 9500.000 

100.0:JO 100.000 

6413.900 6413.900 
........................................... .. ..................................... 

3086.100 3086. too 

32.485 32.485 

110.000 55.000 

··------------· ..................................... 
2976.100 3031.100 

0.000 0.000 
2976. 100 3031. 100 

1190.440 1212.440 
................................... .................................. 

1785.660 1818.660 

0.000 a.coo 
1785.660 181!.660 
9732.n1 11551.380 

31.327 31. 906 
18.796 19. !~.'. 
1.7.989 ,8.376 

16.675 16.4a2 

2000 2001 

9500.000 9500.000 

0.000 0.000 
....................................... ... ...................................... 

9500.000 9500.000 

100.000 100.000 

6413.901 5554.!00 
.. ................................... .. ...................................... 

3086.099 3945.200 

32.~85 41.528 

0.000 0.000 
.. ................................. .. .................................... 

3086.099 3945.200 
0.000 0.000 

3086.099 3945.200 

1234.440 1578.080 
-- - ........... -- ......... - ... ....... .- ........................... 

1851.6~9 2367.120 

0.000 0.000 

1851 .65~ 2367. 1~0 

13403.040 15770. 160 

32.4a5 'l. 528 
19.491 24.917 
40.762 63.!>15 

16.288 20.822 

SCRGHUM MALTING ?LANT ••• OCTOBER 1990 
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--------------------------------------------------------------------------- C:HFAR 2- I - BALOO I CO. s_;ll_l-. IHLAll. ITALT -----

Net Income Stat~t in 1000 USS 

Year . . . . . . 

Total sal-.,s. incl. sales tu 

Less: variable costs. inc:L sales tax. 

Variable margin -
As X of total sales 

Non·variable costs. incl. dcprec: i at ion 

Operational margin . 
As X of total sales 

Cost of finance . 

Gross profi: 
Allowances . 
Taxable profit 
Tax . . . 

Net profit . . -

Oividends paid ••..••••• 

Undistributed profit •••••• 
Accunulated undistributed profit 

Gross ;rofit. t of :~cal sales 
H~~ profi:, ~ of total sales 
RCE, N~t profi:, ~of '!QUity . 

. 

RO(, Net pr~if:•inter~st, ~of inv~s:. 

2002 2003 2004 2005 2'JC6 

9500-000 9500.000 9500.0CO 9500.000 9500.000 
0.000 0.000 0.000 0.000 o.oco 

........................................... ... ....................................... ...... ... ... ... ... -......... -...... -... -- ............ --................... -............................... ---
9500.000 9500.000 9500.000 9500.000 9500.000 

100.000 100 .000 100.000 100.000 100.000 

5461.300 5461.300 5461.100 5461 .300 5461..100 
................................ -......... ... ...................................... ...................... ~-·--·- ......................................... .. ....................................... 

4038.700 4038. 700 4038.700 4038.700 4038.700 
42.513 42.513 42.513 <t2.513 42.511 

0.000 0.000 a.coo 0.000 o.oco 
--····--------- ........................................... ........................................ ... ....................................... ------··--··--· 

4038. 700 4018.700 4018. 700 4038.700 4038.TCO 
0.000 0.000 0.000 0.000 0.000 

4038.700 4038.700 4018. 700 4038.700 4038.700 
1615.480 1615.480 1615.480 1615.480 1615.480 

----·-----·-·-· --------·----·· -·--·----·---·- ............................................ ... ........................................ 
2423.220 2423.220 2423.220 2423.220 2423.22:1 

0.000 0.000 o.aoo 0.000 o.oco 
2423.220 2423.220 2423.22~ 2423.220 2423.220 

18191.380 20616.600 23039.!2a 25463.J4J 27eu.zso 

42.51l 42.5 '3 42. 5 :j 42.511 :.2.sn 
25. 508 25.508 25. sea 25.508 25.508 
65. 123 65.123 65. 123 65. 123 65. 12! 
21.316 2~.316 2~ .3~6 2: .316 2'.3l6 

.............. -......... --................. ·- -........ --- ........ --- . ---- -- -.. -...... -- .. -...... -- ............. -.. -- ----- .......... . 
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llV-----------------------· ·-··-···-----···--··--·-·--·--·····-----------·-··- CC»IFAR 2.1 • 8Al00 & co. S.R.L., !'lll.t\N, ITALT --· I 
Proj1:etcd 8aloince Sheets, construction in 1000 USS 

Tear 

Tot•l •ssets 

Fixed .ssets, net of depr1:eiation 
Construction in progress 
Current •ssets 
C•sh, bank 

Cash surplus, finance available _ 
loss c•rried forward 
Loss •••••••••••••• 

Total li•bilities 

Eo;ui ty capital 
Reserves, retained profit 
Profit ••••••••• 
long •nd me<fr.m tenn debt 
Current liabilities ••• 
a.rue overdr•ft, fin.nee rec;uired. 

Total deb~ 

Equity, X of liabilities 

1990 

3927.500 

·---------··---
0.000 

3927.500 
0.000 
0.000 

0.000 
0.000 
0.000 

3927.500 
................................... 

1830.000 
0.000 
0.000 

2000.000 
0.000 

97.500 

2097.500 

46.595 

1991 I 
11248.500 

................................... 
3927.500 I 
7321.000 

0.000 
0.000 
0.000 I 
0.000 
0.000 

I 
11248.500 

... ....................................... 

3721.000 
0.000 I 
0.000 

7000.000 
0.000 I 

527.500 

7527.500 I 
33.J80 

SCRCn~!'I !'IALil~G ~L~Ni •.. CC7C6E~ :~;c I 
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av--------------------------------------------------------------------------- COIFAll Z. I - UlOO 1 co. S.lt.L., !4!L.\ll, IUL! -·· 

Projected Balance Shttts, Procb:tion in 1000 USS 

Tat•l assets 

Fiaed assets, net of depreci•tion 
Canst Net ion in progress 
Current •ssets • • • • • 
Cuh, bank ••••• 

Cash surplus, fin1111Ce available 
loss carried forward 
Loss 

Total liabilities 

Equity capital 
Reserves, retained profit 
Profit • • • • 
Long and mediun tenn debt 
Current liabilities • 
Bank overdraft, finance r~ired. 

Total debt •• 

Equity, X of liobilities 

1992 

108!4.940 

10206.400 

0.000 

665.571 

12.971 

0.000 

0.000 

0.000 

IOM4.940 

3721.000 

0.000 

325.560 

5812.500 

269.2S1 

756.621 

6838.382 

34.185 

Projec:!!d 3alance Sheets, ?roduccicn in !COO USS 

Year 

Total assets 

Fiaed assets, net of depreciation 
Construction in progress 
Current assets 
Casi!, bank • • 
Casi! surplus, finance available 
Loss carried forward 

Loss 

Total liabilities 

Equity capital 
Reserves, retained profit 
Profit 
Long and mediLm term debt 
Current liabilities 
Bank overdr3ft, finance required. 

Total debt 

Equity,% of liabilities 

19'17 

13487.560 

5140.400 

0.000 

1081.626 

10.054 

n55.4n 

0.000 

0.000 

13487 .560 

3n1.ooo 

6194.400 

1752.660 

1375.000 

444.497 

0.000 

1819.4?7 

27.588 

1993 

10040.250 

9164.301 

0.000 

867.149 

8.504 

0.000 

0.000 

0.000 

10040.250 

3721.000 

325.560 

981.960 

4625.000 

356.122 

30.611 

5011.733 

37.061 

19'P8 

14585.n:i 

4187.800 

0.000 

1081.626 

10.054 

9306.236 

0.000 

0.000 

1451:5.720 

3n1.ooo 

7947.061 

1785.660 

687.500 

444.497 

0.000 

1131.??7 

25 .511 

1994 

8lll.201 

0.000 

1081 .626 

10.054 

12 .. 7.196 

0.000 

0.000 

3721.000 

130?'.520 

1561.560 

3437.500 

4'4.497 

0.000 

3a81.997 

35 .533 

1999 

15716.880 

32!5.200 

0.000 

1081.626 

10.054 

11390.000 

0.000 

0.000 

15716.880 

3721.000 

97!2.nl 

1818.MO 

0.000 

444.497 

0.000 

444.497 

2J. 675 

11430.740 

7113.101 

0.000 

1081.626 

10.054 

3225.957 

0.000 

0.000 

11430.740 

3721.000 

2869.080 

:~6.160 

2750.000 

444.497 

0.000 

3194.~~7 

32.553 

2000 

17568.540 

2282.599 

0.000 

1081.626 

10.054 

14194.ZSO 

a.coo 
0.000 

17568.540 

3721 .000 

11551.380 

1851.659 

1).000 

444.t.97 

1).000 

4:.4.497 

21.1eo 

1996 

12.:.22.:.00 

609l.O'JO 

o.oco 
ICl!l .626 

t0.054 

5237. 716 

o.oco 
0.000 

IZ4Z2.400 

3721.000 

4515.240 

1679.160 

2()62.500 
44~_,97 

0.000 

Z506.~7 

200: 

1~935.660 

2189.099 

o.~oo 

1081.626 

:0.05~ 

16654.980 

0.000 

a.coo 

1?935.660 

3121.000 

13403.040 

2367.12'.) 

0.000 
444.497 

0.0IJO 

444.4?7 

18.665 
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I 
·------·-···········---································--··-··········-·-·· ~FAA 2. t • BALDO & CO. S.1.L., !!ILAJI, ITALY ·····I 
Projected l•l~c Sheets, Pr~tion in 1000 USS 

Tc•r . . . . . - . . . 2002 2003 2004 2005 2006 I 
Total esscts . . . . . . . . . . 22358.llllCI 247112.100 27205.320 296211.540 32051.760 

-··- ... -- ... ------- ........................................ ·----·-·------- ...................................... ..._ .................................... I f illcd assets, net of dcprcc:iuion 2159.099 21119.099 11119.099 2189.099 21119.099 
c-truction in progress 0.000 0.000 0.000 0.000 0.000 
c...-rcnt uscts . . . . . . . . . 1Gll1.626 1081.626 1081.626 1081.626 1081.626 

I C•sh. ti.1lt . . . - - - . . . 10.054 10.054 10.054 10.054 ia.054 
~surplus, fi~c available 19078. 100 21501.lZO 23924.540 26347.760 2sno.9llO 
Loss carried forward 0.000 0.000 O.Oo.J 0.000 0.000 
LOSS . . . . . . . 0.000 0.000 0.000 0.000 o.oco I 
Total liabilities . . . . . . . . 22358.580 247112.100 2n05.320 296211.540 32051.760 

........................................... -...................................... ... ........................................ --............... --............... - ... ........................................ I E~ity capital . . ln1.ooo ln1.ooo 3nt.ooo 3n1.ooo 3n1.ooo 
aeser""YtS. ret•ined profit 15770.160 111193.380 20616.600 23039.!20 25463.040 
Pr-ofit . . . . . . . . - 2423.220 2423.220 2423.220 2423.220 2423.220 

I Long and mcdh• tcna debt . 0.000 0.000 0.000 ~.000 0.000 
c...-rcnt l i-1!il it i cs • . . . 444.497 "4.497 444.497 444.497 444.497 
Banlc over-draft, fi~c required. 0.000 0.000 0.000 0.000 a.coo 

Total debt . . . . . 444.497 444.497 444.497 444.497 444.497 I 
Equi~'f. % of l iabi litics t6.642 15.015 13.~77 t2 .559 ll.~9 

···········-----------------------------·--·-······----------·-·······-····----------------~~~~-~~;;~~-~~~:~-~~~-~~;~~~~-;~~~ 
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0. 

1. 

OPPORTUNfIT STIJDIES 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a citrus processing plant to produce ~ ~nccntrat.: 

juice and essential oil. The proposed plant has a nominal capacity of 1,900 tons/year of orange 

concentrate juice and 75 t/y of essential oil over a period of 180 working days (harvesting scason).(l) 

The plant will be operated 3 shifts/day, 8 hours/shift. 

The plant is suitable to process also lemmons, limes and grapefruits. The orange concentrate juice 

will be sold to the soft drinks producers, while the essential oil can be sold to cosmetics producers, to 

the food industry and they can also be exported. 

The financial analysis of such as a project was carried out. Details are given in chapter 9. 

The salient data of the project are as follows: 

- Fixed Assets: USS 5,385,000 (USS 3,175,000 in foreign currency) 

- Working caoital (at full production) USS 82,300 

- Internal Rate of Return : 18.29% 

- Break-Even Point (at 5th year of production): 36% 

- Pav-Back Period: 7 years (including construction period) 

- Emplovees: 89 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 18,260,030 (as a present value at 10% ). 

On the basis of the analysis in this study, it is recommended that a feasibility study be undertaken. 

INTRODUCTION 

The oranges, which are cultivated in Benue, Oyo, Ogun and Anambra States, are mainly 

"Washington Navel" and "Valencia Late", whose period of harvesting starts in November and lasts in 

April/May. The oranges growing in Nigeria, as far as quality is concerned, arc not so good as the 

Meditcrrauean or Brazilian ones. These negative characteristics do not allow their 1;.<f'lrts as fresh 

fruits, th~refNe they are consumed locally as fresh fruits and turned into juice. 

Wr'or Jddi1ional background ma.crial, sec Volume Ip. 11?. 

CITRUS PROCESSING PLANT 
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OPPORTIJNl1Y STUDIES I ------------
2. 

2.1 

2.2 

2.3 

MARKET AND PLANT CAPACllY 

MARKET DEMAND AND SUPPLY 

The demand for orange juice C3IlllOt be determined. since statistical data are no~ available. The only 

information available is that in Nigeria there are 12 soft drinks producers of juices and soft drinks. 

Their tOlal output is estimated in the range of ..J,500 to 5,000 t/y. Many of these import concentrate 

juices from Brazil, others from California. 

According to what stated by some producers, the demand for citrus juices is increasing and the 

import of the concentrate juices, as raw material, is increasing accordingly. 

The local productcon of orange concentrate juice can easily fin<i its share. The essential oil, whose 

quantity is of certain importance, can be sold to the Nigerian market and also exported. 

PI.A."'IT CAPACl'IY 

The proposed plant ""ill produce orange concentrate juice and essential oil. The plant is suitable lo 

process other types of fruits like lime, lemmon and others. 

The processing capacity will be 8 t/hour of oranges to produce about 3.2 t/h of fresh juice at 10 Brix 

and 0.48 t/'1 of concentrate juice at 65 Brix. Considering 180 working days a year and 3 shifts per 

day, on a basis of 22 hours of actual production each day, the yearly output will be 1,900 tons of 

concentrate juice (orange) at 65 Brix and about 75 tons of essential oil. 

SALE PRICES AND REVENUE 

The exworks selling prices considered for the revenues calculation are the following: 

orange concentrate juice 

orange essential oil 

1,600 US $/ton 

3,500 US $/ton. 

These values arc equivalent to the present international prices. 

CITRUS PROCESSING RLANT Page IOll 
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OPPORTUNITI' STUDIES 

The annual re••enue therefore is: 

orange concentrate juice 1,900 tons x 1,600 S/t = USS 3,0.W,000 

essential oil = 75 tons x 3.500 S/t = USS ~2.500 

Total USS 3,219,000 

3. MATERIALS AND INPUfS 

Oranges are the the raw material from which concentrate juice and essential oil will be obtained. 

As said before, oranges are grown in 4 states and they are traded at 27 USS/t. 

Other inputs arc the metal containers having a capacity of 5 kg each and a unit cost of USS 0.6. 

Utilities needed arc electric energy, fuel oil and water. 

The table hcrcbelow shows the annual requirement and the relevant costs of both raw materials anJ 

inputs. 

Description unit Quantity Unit cost Total cost 
s s 

1 Raw material 
Oranges t 33.265 (l) 27 898,128 
Container nos 395,000 0.6 2:>7,000 

1 Sub-total: raw materials 1,135,US 

2 Utilities 
Electric Energy KWh 2,000,000 0.1 200,000 
Fuel oil t 1000 30 30,000 
Cooling water mJ 180,000 0.006 1,100 

2 Sub-total : utilities 231,100 

Grand total (1 + 2) 1,366,228 

4. LOCATION 

The plant should be located near Macurdi, Benue State, owing to the raw material availability an<l 

the existing infrastructures (road network, ?Ower distribution grid etc.). 

(I) S% o( scrap has been considered. 

CITRUS PROCESSING PL~~T Page 109 
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s. 

5.1 

PROJECT ENGINEERING 

PROCESS DESCRIPTION 

The process main steps are illustrated in the following block diagram: 

CITRUS 

sorting waste, Impurities 

brushing & washing 

Juice extraction -----peels 

refining under vacuum i------essential oil 
&pulp 

pre h1atlng 

centrifugation -----pulp 

concentration -----water 

freezing 

cold room storage 

Citrus fresh fruits after sorting are mechanically brushed and washed to allow the mould particles to 

be removed. Theo they enter the extraction unit, which consists of two parts, the first one suitable to 

extract the essential oils contained in the peel of fruits, the second part suitable to extract the juice. 

More in detail, the essential oil, obtained by rasping the outer surface of the whole fruit, is gathered 

by means of water sprays and the emulsion flows into a two stage finisher, where the solid particles 

in suspension arc separated by centrifugation. 

CITRUS PROCESSING PLANT Page 110 
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5.3 

OPPORTUNllY S11JDIES 

The clarified emulsion is then fed to the centrifuge separator to rcco••cr the essential oil. After the 

oil extraction, the fruit automatically enter the second part of the extraction machine that is the juice 

extraction section. Herc each fruit is cut into two hal\"Cs and squeezed. The juice is collected and sent 

to the centrifuge darifiers. 

The clarified juice is then concentrated by evaporating part of the moisture content. The next steps 

arc the pasteurization of concentrate and the final packaging into containers. 

PRODUCTION YIELD 

Yield of finished product (concentrate juice) depends upon the type and quality of fruit. The 

following average yields arc considered: 

Fruit Input Juice Concentrate Essential 
Quantity Juice Oil 

Oran2e 8,000 kg 3,200 litres at 10 Brix 480 kg at 65 Brix 19.2 kg 
Limcl1) 2,..roo kg 800 litres at 7 Bri.~ 128 kg at ~5 Bri.~ 8 kg 

MAIN EQUIPMENT LIST 

The main machinery and equipment of the citrus processing plant is the following: 

1) Feeding and sorting conveyor belt 

2) Brushing and washing machine 

3) Feeding belt 

4) Extraction plant, suitable for extraction both of essential oil and of juice from the fresh fruits 

5) Conveyor belt for peels and s~raps 

6) Screw-conveyor for discharging of scraps 

7) Under vacuum one-stage refiner 

8) Vacuum pump 

9) Pre-heater 

10) Centrifuges 

Wrndica1ed for comparison only 

CITRUS PROCESSING PLANT 
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OPPORTUNl1Y STIJDIES 

11) Double effect concentration unit 

12) Pumps or various capacity 

13) Tanks of various capacity 

14) Filling/packing machine 

15) Freezing tunnel 

16) Cold room 

5.3.1 Utilities 

- 2 (1 + l stand-by) steam boilers. capacity 3,000 lcg/h at 6 bar, complete with water softener 

- 1 air compressor 40 m3 /h at 7 bar 

- 1gen-set300 lcVA 

- Refrigerating unit 

5.3.? Laboratory 

The equipment for the determination of the bacteriological charge and of pH value is provided. 

5.3.3 Maintenance workshelp 

A workshop is foreseen for the current mechanical and electrical maintenance operation. It will be 

provided with the basic equipment and tools. 

5.3.4 Tcanspelrt equloment 

For internal handling an electrical fork-lift has been foreseen and a second one, diesel engine 

powered, for the external services. 

In addition, a refrigerated truck is forcs:en for transportation of the concentrates to the customers. 

CITRUS PROCESSING PLANT P·•p I I? 
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5.4 

5.5 

I >PPOR11IN11Y snJDIES 

LAY-Olff AND CML WORKS 

The area required for the whole plant. including open yard. roads, truck loading/unloading area, is 

about 8,000 square meters. Out of these the covered area is 2,200 sq. meters split as follows: 

Working shed 1,000 sq. meters 

Storehouse 200 sq. meters 

Cold room 400 sq. meters 

Workshop 200 sq. meters 

Utilities room 200 sq. meters 

Offices WO sq. meters 

TOTAL 2,200 sq. meters 

Administrative offices will be or reinforced concrete with external :md internal walls of brickwork. 

Working shed and workshop will have a steel structure with roof and cladding made of corrugated 

asbestos sheets. A fencing wire net will sorround the whole factory. The cold room where the 

temperature will be minus 20 centigrades will be heat insulated by using proper sandwich panels. 

INVESTMENT COSTS 

The estimated investment costs are shown in the following table. The machinery and equipment have 

been quoted by Bertuzzi, Milano, Italy. 

Description Local Foreign Total 
Curnncy Currency s 

s s 
Machinery and equipment 
F.0.8. Europ:an Port --- 2,200,000 2,200,000 
Transport, truces and duties 440,000 220,000 t:60,000 
Erection 440,000 220,000 660,000 
Land and site preparation 100,000 --- 100,000 
Civil works and buildings 950,000 --- 950,000 
Spare parts --- 70,000 70,000 

Total 1,930,000 2,710,000 4,640,000 

Contingencies 1090 193,000 271,000 464,000 

Gr.tnd Total 2,123,000 2,981,000 5,11)4,000 

The industrial life of the plant has been considered 15 years. The annual expenditures for 

maintenance arc estimated at US S 50,000. 
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7. 

7.1 

OPPORTIJNITY STIJDIES 

In the fmanci:U evaluation lhe in\'CSlmcnt cost. including conlingcncics, :ire so subdivided: 

Preproduction expcnJiturcs FC USS 0 

Preproduction expenditures LC USS 85,000 

Machinery FC USS 2,981,000 

Machinery LC USS 968,000 

Land & Site preparalion LC USS 110,000 

Civil works and buildings LC USS 1,045,000 

TOTAL USS 5,189,000 

PL\NT ORGANlZATION 

The plant is considered an autonomous unic, complete with utilities and facilities, operating under 

the direction of an independent organization. 

MANPOWER 

No panicular skill is required for any of the positions listed herebclow. Ir is however recommended 

that on the job training is carried out by one expert, made available by the technology supplier, for 

one year (two campaigns) after the start up. The relevant cost is estimated USS 120,000. 

The number of personnel reflects the needs of three shifts. 

MANAGEMENT 

General manager 
Technical manager 

1 
1 

Salary (Naira/year)<3> 

50,000 
40,000 

2 90,000 
Overhead 40% 36,000 

126,000 

(3) The ac1ual cos1 is lower, if ii is considered 1ha1 lhe plan! is opcra1ed 180 days/y ins1ead of 2.SO days. The dirfercnce is c.eslisible. 
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I 
7.1. ADMINISTRATIVE DEPT. 

Salary (Nairafycar) 

I Fmancial :nanagcr 1 40,000 
Accountants 2 24,000 
Purchasing head 1 12,000 

I 
Store he.id 1 12,000 
Sales dept. head 1 12,000 
Clercks 3 36,000 
Gu:irds 6 36,000 

I Dm-cr.; ... 32,000 

19 204,000 

I Overhead 40% 81,600 

285,600 

I 7.3 PRODUCTION DEPT. 

I Salary (Naira/ycar) 

Production manager 1 40,000 

I 
Shift foremen 
(1 each shift) 3 36,000 
Lab chief 1 25,000 
Lab staff " 20,000 .... 

I Unskilled workers 
( 12 each shift) 36 l.U,000 
Semiskilled workers 

I 
(5 each shift) 15 90,000 

58 355,000 

I 
Overhead 40% 142,000 

497,000 

I 7A MAINTENAN'CE DEPT. 

I 
Salary (Naira/year) 

Mechanics 6 60,000 
Electriciaa1S 4 40,000 

I 10 100,000 
Overhe:id 40% 40,000 

·1 140,000 

I 
·1 
I 
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OPPORTUNITI' STIJDIES 

7.5 SUMMARY 

Salary (Naira/ycar) S/y 

Management & Administr. 21 411,600 52,100 
Production 58 497,000 62,900 
Maintenance 10 l-I0,000 17,700 

GRAND TOTAL 89 1,048,600 132,700 

8. IMPLEMENTATION SCHEDULE 

From the signing or the contract 18 months arc required for the construction anct commissioning or 

the plant 

9. FINAt"lCIAL EVALUATION 

The financial evaluation was carried out by mC3DS or the COMFAR, whose schedules arc enclosed 

as Annexe l. 

lo addition to the coefficients and parameters indicated 10 the foreword, the following was 

considered: 

9.1 INPUTS 

9.1.l Investment cost! 

The total investment costs amount to 5,385,000 US Dollars. The portion in foreign currency accounts 

for 3,175,000 US Dollars. 

Details or these figures are shown in chapter 5.4 

CITRUS PROCESSING l'LANT 
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9.1..:? 

9.1.3 

9.U 

OPPORTUNl1Y STIJDIES 

,Sruin:e or rin::ince 

The financing W3S assumed as follows: 

- Equiry 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

lst disbursement 

USS 1,845,000 

USS 1,100,000 

usso 

2nd disbursement 

USSMi,000 

USS 1,600,000 

usso 

TO(al 

USS 2,489,000 

USS 2, 700,000 

usso 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during th.: co'lSlnlction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the pr('duction. 

Working apital 

The working c:ipital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

lst year .W% 

2nd year ti0% 

3rd year and subsequent years 100% 

When the plant is in full production, the required working capital amounrs to 80,000 US Dollars. 

Total vroduction costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 40% of its nominal capacily, the production costs 

amount to US S 1,804,570. 

In the third year, at foll production, the costs amount to US S 2,186,058, then they start a slight 

decrease year after year, to reach a constant amount of USS 1,548,908 from the 11th to 15th year. 
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OPPORTIJNllY snIDlES 

9.1.3 Salrs ~nue 

When the plant is in full production. the re,.-cnue is US $ 3.302,500. As s.ai<i before, the production 

programme foresees th3t run production is re3ched ~T3du311y: 

1st year 40% : revenue = USS 1,981,500 

2nd year <iO% : revenue = USS 2.&J2,000 

9.2 EVALUATION RESULTS 

9..2.l Internal Rate or Return 

The incem:il Race of Retwu is: 18.-18%. 

9.2.2 Bruk-Even Point 

The Break-Even Point ac 5ch year is: 36% of production. 

le has been c:tlculated according to the formula 

fcced costs 

revenue - \'3riable costs 

The fixed costs include: labour (direct (4) + administrative), depreciation and financial costs. 

9.2-1 Pav-back Periocl 

The pay-back period is seven ye'"!l's, including the construction period. 

10. FOREIGN EXCHANGE EFFECT 

The cv:iluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows· and "outflows· corres~nd to the inputs given to 

the COMFAR for the same :rems. 

(OI) Direct labour is considered as a fixed cos1, due 10 1he r.ecesai1y 10 have well I rained people ror 1he opcra1ion or 1he plant reprdlesa or 

capaci1y u1iliza1io11. 
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OPPORTUNI1Y SllJDIES 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positi\"C. 

By discounting the annual net foreign exchange effect al the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 18,260,030. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amount lo USS 18,260,030. 
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8'1------------------- · -----------------------------------------------------· - CQllFAR 2.1 - BALDO I CO. S.l.l., llllAll, IT.AU -·-

CITRUS 

OCTOBER 1990 

OPPOR1UllTT STIJ)T - FlllAL ISSUE 

2 ve-r<s> of c-truction, 15 yeus of production 
currency corwtrsion rates: 

foreign currency 1 unit a 

local currency 1 unit a 

1.0000 units accOUtting currency 
1.0000 llnits accOUtting currency 

accOUtting currency: 1,000 USS 

Total initial investiaer.t clring canstn.c:tion phase 

fixed assets: 
current assets: 
total assets: 

5385.00 
0.00 

5385.0C 

58.997 % foreign 
0.000 % foreign 

58.997 % foreis•• 

Source of funds cliring construction phase 

equity & gr.,,ts: 2489.00 0.000 % foreign 
foreign 1-: 2700.00 
local l- G.00 
total funds : 51119.00 52.J33 % foreign 

Cashflow frOlll operations 

Tear: 1 5 10 
operating costs: 1102.42 1548.91 1548.91 
depreciation 486.15 464.15 52.25 
interest 216.00 Hl8.00 0.00 
---------------- -·-·---·--·- --------·- -- --·-----·---
production costs 1804.57 21;;1.06 1601.16 
lhereof foreign 36.30 % 20.80 % 2.19 % 
total sales 1981.50 3302.50 j302.50 

gross income 176.93 1181.44 1701.34 
net income 106.16 708.87 1020.81 
cash balance 184.35 835.52 1073.05 
net ~ashf lo,. 737.85 1281.02 1073.05 

Net Present Value at: 10.00 % = 3074. 75 
Internal Rate of Return: 18.29 % 
Return on equity!: 19.93 % 
Return on equity2: 23.29 % 

..................................................................................................................................................................................................................................... 
Index of Schedules produced by COMFAR 

Total i"itial investment 
Total investment duri1i9 production 
Total production cosu 
Worki"9 Capital requirements 

Cashflc .. Tables 
Projected Balance 
Net income statement 
Source of finance 



8V-----------------------------········-------------------------------------- CCllFAR 2-1 - BALDO I CO. S.R.L., !llLAll, ITALY -·· 

Total Initial Investment in 1,000 USS 

•ear • _ • • • • • • • • 

Filled investment r:osts 

land, site preparation, clewl~t 

Buildings and civil works •••• 

AUllil iary and serv;ce facilities 

Incorporated filled nsets •• 

Plant machirery and equi~t 

Total filled investment costs • 

Pre·procb=tion capital expenditures. 

let working capital 

Total initial investment costs 

Of it foreign, in % ••••• 

1990 

110.000 

1045.000 

0.000 

0.000 

17.lO.OC!O 

21185.000 

104.000 

0.000 

29119.000 

44.965 

1991 

0.000 

0.000 

0.000 

0.000 

221~.ooo 

2219.000 

1n.ooo 
0.000 

2396.000 

76.503 

c: ;Rus •• - OCTOBER t g<;C 
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!V·····················- ······································ -·············· catFAR 2. t - BALDO & CO. S.11.L.. !llLAll. ITAlY ••• 

Total Current Investment in t.000 USS 

Year ••••••••• 

Fixed investmnt costs 

Land. site preper•tian, devel~t 

Buildings a..i civil works •••• 

Auxil i•ry and service f.cil itiH 

Incorporated fixed .ssets ••• 

Plant. mchinery Jl'd equii:-nt 

t992 

0.000 

0.000 

0.000 

0.000 

0.000 

t993 

0.000 

0.000 

0.000 

0.000 

0.000 
-------··------ --·----------·-

Total fixed investmnt costs •• 0.000 0.000 

Preprocb:tion capitals expenditures. 0.000 0.000 
llOrlcing capital 71l.462 -t. 915 

Total current investmnt costs 71l.46Z -t .915 

Of it foreign. X •••••• 41.027 0.000 

t994 

o.oco 
.i.ooo 
0.000 

0.000 

0.000 

-------··------
0.000 

0.000 

13.753 

13.753 

32.095 

CITRUS ••• ocroae~ 1990 



8V------------------------------------------··-----------------------------·· COllFAR 2.1 - BALDO & CO. S.R.L., MILAN, !TAU ••• 

Total Prociaction Costs in 1,000 USS 

Tear ••••••••• 

X of ,__ capecity (single procb:t). 

Raw •terial 1 ••• 

Other raw •terials 

Utilities •• 

Energy ••••••• 

Labour, direct ••• 

R~ir, •interwice 

si-res ••••• 
Factory overhea 

Factory costs • • • • • • • • • 

Adlinistretive overheads . • • • • • 

lrdir. costs, sales end distribution 

Direct costs, sales end distribution 
Depreciation •• 

Financial costs ••• 

Total prociaction costs 

Costs per unit < single prociact ) 
Of it foreign, X • 

Of it variable,% • 

Total labour • • • 

Total Prociaction Costs in 1,000 USS 

Tear ••••••••••• 

% of nom. capacity (single product). 
Raw material 1 .•. 

Other raw materials 

Utilities •• 

Energy ••••••• 

Labour, direct ••• 

Repair, maintenance 

Spares •••.. 
Factory overheads 

Factory costs •• 
Ad!linistretive ove•neads •••.•. 

lndfr. costs, saies a:id distribution 

Direct costs, sales and distribution 
Oeprec:lation •• 

Financial costs ••• 

Total production costs 

Costs per unit ( single pre.duct J 
Of ft foreign, % • 

Of It variable,% • 

Total : Jbour ... 

1992 

0.000 

538.870 

142.200 

18.650 

120.000 

62.900 

9.000 
21.000 

120.000 

1993 

0.000 
718.500 

189.600 

24.860 

160.000 

62.900 

12.000 

28.000 
0.000 

1994 

0.000 

898.128 

237.000 
31.080 

200.000 
62.900 

15.000 
35.JOO 

0.000 

1995 

0.000 

898.128 

237.000 
31.080 

200.000 

62.900 

15.000 

35.000 

0.000 

1996 

0.000 

898.128 
237.000 
31.080 

200.000 

62.900 

15.000 

35.000 

0.000 

--------------- --------------- --------------- --------------- ---------------
1032.620 

69.SOO 
0.000 

0.000 

486.150 

216.000 

1804.570 

1195.860 

69.800 

0.000 
0.000 

486.150 

189.000 

1940.810 

1479. 108 

69.800 

0.000 

0.000 
475.150 

162.000 

2186.058 

1479. 108 

69.800 

0.000 

0.000 

464.150 

135.000 

2148.058 

1479.108 

69.800 

0.000 

0.000 

464.150 

108.000 

2121.058 

=========· ... •• =========···=== =============== =============== =============== 
0.000 

36.302 

0.000 

132.700 

0.000 
26.540 

0.000 
132.700 

0.000 
22.648 

0.000 

132.700 

0.000 
21.792 

0.000 

132.700 

0.000 

20.796 

0.000 

132.700 

I 

I 
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Cl'JMFAR 2.1 - BALDO & CO. S.R.L., MILAN, ITALY ••••• 

1997 

0.000 

898.128 

237.000 

31.080 

200.0CO 

62.900 
15.000 

35.000 

0.000 

1479.108 

69.800 

0.000 

0.000 

447.150 

81.000 

1998 

0.000 

898.128 

237.000 

31.080 

200.000 

62.900 
15.000 

35.000 
0.000 

1479. 108 

69.800 

0.000 

0.000 
447.150 

54.000 

1999 

0.000 

898.128 
237.000 

31 .080 

200.000 

62.900 

15.000 

35.000 

0.000 

1479. 108 

69.800 

0.000 

0.000 
447.150 

27.000 

2000 

0.000 

898. 128 

237.000 

31.08n 
2or.J\JO 

62.900 
15.000 

35.000 

o.~oo 

:479.108 

69.800 

0.000 

0.000 

447. 150 

0.000 

2001 

0.000 

898.128 

237.000 

31.080 

200.000 

62.900 

15.000 

35.000 

0.000 

1479. 108 

69.800 

0.000 

0.000 

52.250 

0.000 
.. .. .. .. . . . .. . . . . ... . .. .. .. .. .. .. . .. .. .. . .. . . . .. .. . .. .. .. .. .. .... . .. . .. .. "'................. ... . . .. ................... .. 

2on.os8 

0.000 
19.937 

0.000 
'32. 700 

2050.058 

0.000 

18.882 

0.000 
0

!2.·~o 

2023.058 

0.000 

17.800 

O.'JOO 
·~2.~~o 

1996.058 

0.000 
16.688 

0.000 

1601. 158 

0.000 

2. 186 
o.~oo 

! :2. ·~o 

I 
I 
J 
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·····························--·-···············--··-·······-------········ COllFAll 2.1 - BALDO & CO. S.R.L •• MILAll, ITAtT ••••• 

Total Production Costs in 1,000 US$ 

Tear • • • • • • • • • • • 

% of nm. capKity (single procU:t>. 

Rav Nterial 1 ••• 

Other raw •terials 
Utilities •• 
Energy ••••••. 

Labour. direct • • • 
aepaii r, minten.nc:e 
Spares ••••• 
Factory overfleads 

Facto:-y costs • • 
Administrative overfleads •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ••• 

Total production costs 

Costs per unit ( single product > 
Of it foreign, X . 
Of it variable,% • 
Total labour . • • 

2002- 6 

0.000 

898.128 

237.000 

31.0ISO 
200.000 

62.900 
15.000 

35.000 

0.000 

1479. 108 

69.ISOO 

0.000 

0.000 

0.000 

0.000 

1548.908 

=============== 
0.000 
2.260 

0.000 
132.700 

CITRUS -·· OCTOSE~ 1990 
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SY··········································································· COltfAll 2. 1 · BALDO & CO. S.R.L., lllLAll, ITALY 

Net Working Capital in 1,000 USS I 
Year . . . . . . . . . . . 1992 1993 1994 1995-2006 

I Coverage . . .. me co to 

Current assets & 

I Accounts receiv.tlle 30 12.0 91.1168 105.4n 129.076 129.076 
Inventory and .. terials 6 62.5 1t. 193 14.923 111.654 111.654 
Energy . . . . 360.0 0.333 0.444 0.556 0.556 
Spares . . . . . 1llO 2.0 10.500 14.000 17.500 17.500 

I Work in progress 2 1llO.O 5.737 6.644 11.217 11.217 
Finished proclJcts 5 73.6 13.745 17.267 21. 124 21.124 

Cash in hand . . . 15 24.0 11.779 7.196 ... ~12 7.612 
Total current assets 145.155 165.946 202.739 ~:!2.739 I Current li.tlilities and 

Accounts payable • • . . . . 29 12.3 74.693 97.399 120.440 120.440 
----· -- --- -......... - -·---·--------- ............................................ ... ....................................... 

Met working capital .. . 70.462 611.547 112.300 112.300 I Increase in working capital 70.462 ·1.915 13. 753 0.000 

Net working capital, local 41.553 50.1191 60.230 60.230 

I Ne: working capital, foreign 28.90ll 17.656 ~2.069 22.069 

~:~::.~.: -~'.~'.~. ~~~ .:~_::~:~~:.: .::~: .:. ::~~'.:'.~~- :~. ~~:~~::. :_ --· -----.. ---·- -----.. ----------- ·- ·- .. -. --- --- --- ·-..... I 
c:r~us ··· ocroee~ 1990 
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8V------------------------------------------···------·-···········--··--···-- COMFAll 2.1 - BALDO & CO. S.R.L, Mil.All, IT.AU ---

Source of Fi~e. construction in 1,000 USS 

I 
Tear ...................... 1990 1991 

Equity, ordir.•ry .. 11145.000 644.000 
Equity, preference. 0.000 0.000 

I 
Subsidies, grants 0.000 o.~ 

LCM A, foreign . 1100.000 1600.000 
LCM 8, foreign •• 0.000 0.000 

I LCM C, foreign . 0.000 0.000 
LCM A, loc•l. ••• 0.000 0.000 
LCM 8, loc•l •••• 0.000 0.000 

I 
LCM C, loc•l. ••• 0.000 0.000 

------·----···- ---------------
Tot•l ICM ................ 1100.000 1600.000 

I 
Current limilities 0.000 0.000 
Bri overdr•ft 44.000 152.000 

---··---···---- --------·--·---
Total funds ............. 2989.000 2396.000 

I CITRUS ·-· OCTCSE~ 1;;0 
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!V··········-------------------------------------········-·····-------------· COllFAJI 2. t · BALDO I CO. S.R.L., ~IL.All, !roll! ••• 

Source of f i NlnCt, proci.Jct ion in t. 000 USS 

Ttar ---.......... -.. t992 t993 t994 t995-99 

~quity, ordinary -- 0.000 0.000 o.oco o.oco 
Equity, prtftrenc:t. 0.000 0.000 0.000 0.000 
SlbsiditS, grants 0.000 0.000 0.000 0.000 

Loan A, foreign -337.500 -337.500 ·337.500 -337.500 
La.1 a. fortig-; •• 0.000 0.000 0.000 0.000 
Loan C, foreign - 0.000 0.000 0.000 0.000 
Loan A, loca• •••• 0.000 0.000 0.000 o.aoo 
Loan 8, local •••. 0.000 0.000 C.000 O.JOO 
Loan C, local. ••• '1.000 0.000 0.000 0.000 

------------·-- -------·----·-- --------·---··· ··---------·---
Total loan -............... -337.500 -337.500 -337.500 -337.500 

Current l iabil ititS 7!..693 22.706 23.040 0.000 
Bri ovtrdraft -t84.3'6 -tt.654 0.000 0.000 

.. -....... -.. ------- --------------- --------------- -------------·-
Total funds ........... -:.47.t53 -326.448 ·3t4.460 -337.5()0 

::7~~S --- CC7CBE~ :;;; 
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SY-----------------------------------------------------------·--------------- aJIFAll 2.1 • BALDO' CO. S.R.L., MIL.All, !~ALT··· 

C:asllflow Tmles. canstru::tion in 1.000 ~ 

Toter ••• 

Total cash inflow 

financial resources 

Sales. net of tu 

Total casll outflow 

Tota: assets • 

Operating costs • 

Cost of finance . 

·~t 
Corporate tu 

Dividends pm'd 

Surplus < deficit > 
c....,latect casll balance 

Inflow, loca. 

CUtflow. local 

Surplus < deficit ' 
Inflow, foreign 

Outflow, foreign •• 

Surplus < deficit > 

Net cashflow • • • 

c:....,latect net casllflow 

1990 

2945.000 

2945.000 

0.000 

~-000 

1991 

2244.000 

2244.000 

0.000 

2396.000 

2945.000 2244.000 

0.000 0.000 

44.000 

0.000 

0.000 

0.000 

-44.000 
-44.000 

1845.000 
1645.000 
200.DOO 

1100.000 

1344.000 

-244.DOIJ 

-2945.000 

-2945.000 

152.000 

0.000 
0.000 

0.000 

-152.000 
-196.000 

644.000 

563.000 
at.om 

1600.000 
18J3.000 

-233.000 

-2244.000 

-5189.000 

CIT~US --- CCTCoE~ 19~0 



av--------------------·-·········-·-····-······-····--·-··-·---·--·······-·-· COllFAlt 2.1 - BALDO' CO. S.R.L., MILA•, !rl.L¥ ·--

C:ashflow tables, production in \,000 USS 

Te•r •••••• 

Tot•l c•sh inf low 

Financial resources 

Sales, net of tu • 

Total cash outflow • 

Total usets • 

Operating costs 

C:ost of finance 

1.,,.,..,,t 

Corporate tu 

Dividends paid 

Surplus < deficit > 
c .... latl!d cash balance 

Inflow, local ••• 

Outflow, local ••• 

Surplus < deficit > 
Inflow, foreign •• 

Outflow, foreign •. 

Surplus C deficit ) 

llet cashf low • • _ • 

c: .... latl!d net cashflow 

1992 

2056.193 

74.693 

1981.500 

11171.1147 

145.155 

1102.420 

216.000 

337.500 

10.m 
0.000 

1114.346 

·11.654 

2055.Sl2 

1148.1147 

907.7'55 

O.l92 

723.800 
·723.408 

737.1146 

-4451. 153 

CaShflow tables, production in 1,000 USS 

Ye•r • • • 

Total cash inflow 

Financial .-esources 

Sales, net of taK 

Total cash outflow 

Total assets . 

Operating COSti 

Cost of finance 

Repayment 

corporate tu 

Dividends paid 

Surplus C ~elicit ) 

CU11Ulatl!d cash balance 

tnflow, l1'c•I 

:utflow, local 

Surplus C ~elicit ) 

~~t ca~ni!cw .... 

1998 

3302.500 

0.000 

3302.500 

2441.385 

0.000 

1548.908 

5.0.000 

337.500 

500.977 

0.000 

861.115 

4714.248 

3302.500 

2014.885 

1257.615 

l. :~o 

.z~.: :1 

l<'.52.615 

3028.7411 

1993 

2665.020 

23.020 
2642.000 

2093.741 

20. 7'91 

1265.660 

189.000 

337.1114 

280.476 

0.000 

571.27'9 

559.625 

2665.02CI 

1550.494 

11•<4.526 

0.000 

543.247 

·543.247 

1097. 77'9 

·3353.375 

1999 

3302.500 

0.000 

3302.500 

2425.185 

a.ooo 
1548.908 

27.000 

337 .500 

511.777 

0.000 

877.315 

5591.563 

3102.500 

2025.685 

1276.815 

~. '.ro 
:;?.5CO 

'241.815 

4270.563 
........................................................... 

1994 

3325.54:1 

23.040 
3302.500 

2531.777 

36.7'93 

15411.908 

162.000 

337.500 

446.577 

0.000 

7'93. 763 

1353.31111 

3325.521 

1992.1144 
1332.676 

0.019 

538.933 

·538.914 

1293.262 

·2060.112 

2000 

3302.500 

0.000 

3302.500 

2071 .485 

0.000 

1548.9()8 

1.000 

O.ilOO 

522.577 

0.000 

1231.015 

6822.578 

3302.500 

2036.485 

1266.015 

'.. :~n 
;5. ;~:) 

. :~. : :.1 

'231.J15 

5501 .57!1 

1995 

3302.500 

0.000 

3302.500 

24113.185 

0.000 

1541.908 

135.000 

337.500 

461.777 

0.000 

1119.315 

21n.103 

3302.500 

1975.6115 

1326.!!15 

0.000 

507.500 

·507.500 

1£91.!15 

• 7611.297 

1996 

330<.500 

0.000 

3302.500 

2466.985 

0.000 

15'8.9C8 

108.000 

337.500 

4n.577 

0.000 

835.515 

3008.218 

3302.500 

:9116.toll5 

:316.015 

O.:JOO 

480.500 

·;,.30.5C:J 

1281.015 

512.718 

1W7 

3302.500 

o.oco 
3302.500 

2457.sas 

0.000 

1548.908 

81.000 

337.500 

490.177 

0.000 

1144.915 
3853.133 

3302.SCO 

2:04.085 

1298.415 

o.:ico 
.:.53.5CC 

--53.':~:J 

1263.415 

1776.133 

c:rRus ··· :crcaeR :~;o 

COMFAR 2.1 • BALDO' co. s.a.c., ~!LAN, ITALY ••••• 

2001 

3302.500 

0.000 

3302.500 

2229.~45 

o.oco 
lS.08.1C8 

O.JOO 
J.JUO 

680.537 

0.000 

1073.055 

7895.633 

3302.500 

2:94.:.1.s 

'11)8. J55 

l,' ... 

:o73.J5S 

~s 74 .. '>3J 

2002 

3302. sea 

u.~oo 

3302.SCO 

2250.345 

1.JCO 
·s~a. 9C8 

·J. JCO 

J. :oo 
70t .~37 

J.JCO 

1052. :55 

8947.71!8 

3302.WJ 

:2~5.J~~ 

·~87. ·5~ 

·1s2. ·ss 

·~2~. ·~! 

2C03 

3302. 5CO 

0.000 

JJ02.5CO 

2250.J:.5 

o.:co 
'.5~8. 90! 

1.000 

.J.~CJ 

~01.437 

o.oco 

3l02.5CO 

22'5.345 

·~s1. ·55 

· ;s2. '. s s 
:~711.?~~ 
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Cullflow tmles, pr~tian in 1,000 USS 

Total call in1low 

FiNnCial .-.sources 

Sales, net of tu • 

Total c~Sll outflow • 

Total assets • • 

Operating costs • 

Cost of fiNnCe • 

·~ Corporate tu 

Dividends peid 

Surplus C deficit > 
Cia.lated cash balance 

Inflow, local 

outflow, local •• 

Surplus < deficit > 
Inflow, foreign 

Cutflow, foreign • 

Surplus < deficit > 

llet cashflow • • 

Cia.lated net caSllflow 

1302.500 

0.000 

3302.500 

2250.345 

G.000 

1548.908 
0.000 

0.000 

701.437 

o.aoo 

1052.155 

11052.100 

3302.500 

2215.345 

1087.155 

D.000 

35.000 
·35.000 

1052. 155 

9731.099 

2005 

3302.500 

0.000 

3302.500 

2250.345 

0.000 

1548.908 
0.000 

0.000 

701.437 

0.000 

1052.155 

12104.250 

3302.500 

2.!15.345 

1087.155 

0.000 

35.000 

·35.000 

1052.155 

1078.3.250 

2006 

3302.500 

0.000 

3302.500 

2250.345 

0.000 

1541.908 
0.000 

0.000 

701.437 

0.000 

1052.155 

13156.410 

3302.500 

2'1~.345 

1087.155 

0.000 

35.000 

·35.000 

1052.155 

11835.410 

er TRUS ••• CCTCSU 1';90 



................................. ··················-·····-················· ~FAI Z.1 

Cuti fl ow D i scount i ng: 

11) Equity J)llid versus kt inr:- fl OM: 

let s;rescnt v11lue •••••••••••••. 

Internal Rllte of leturn (111£1) 

ll) kt Vortll yersus kt c.sll return: 

kt present value •••••••••••••• 

Internal l•te of leto.rn (1111£2> •• 

c> lnter...l l•te of leturn on tot•l invest81!nt: 

nn.so n 
19.93 x 

kt present value •.•••••••••... 3074.75 n 
lnte...,.l bte of leturn < Ill ) . . 18.29 X 

let Vortll " Equity peid plir; r-esenres 

10.DD : 

10.DD X 

10.DD X 

I 
I 
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S'i························-------------------·--··········---·-······------·· CCllFAI 2. t • BALDO & CO. S.R.L., llll.All, IT.ALT ·--

!Cet Ince ,. SU1t~N h ; . (I('!} L'SS 

rear •.•• 

Total sales, incl. sales tu • 

Less: variable costs, incl. sales tu. 

Variable •rtin • • 

As % of total sales 

Ion-variable costs, incl. depreciation 

OperatiCINll •rgin • 

As % of total sales 

Cost of finance 

Gross profit • 

AllOOPnees • • 

Taxable prof it 

Tu ••• 

llet profit 

Oividends paid • 

Undistributed profit ••••• 

Accuiailated t.ndistributed nrofit 

Gross profit, % of total sales • 

let profit, % of total sales • 

ROE, llet profit, % of ~ity • 

ROI, l~t profit•interest, % of invest. 

1992 

19111.500 

0.000 

19111.500 

t00.000 

1588.510 

392.930 

t9.830 

216.000 

1993 

2642.000 
0.000 

2642.000 
too .ooo 

175t .8t0 

890. t90 

13.694 

189.000 

176.930 701. t90 
0.000 0.000 

176. 930 701. 190 

70.772 280.476 

106. 158 420.714 

o.ooo o.~oo 

t06. t58 420. 714 

106. 158 526.872 

8.929 26.540 
5.357 t5.924 

4.265 16.903 
6. 125 11.597 

1994 h95 

3302.500 3302.500 
0.000 0.000 

3302. 500 3302.500 
t00.000 t00.000 

2024.058 2013.058 

1278.442 1289.442 
38.7tt 39.044 

162.000 135.000 

1116.442 

0.000 

1116.442 
446.577 

669.865 

0.000 

66~.865 

1196.737 

33.806 

20.21!' 

26.913 
15.781 

1154.442 

0.000 
1154.442 

46t.7Tf 

692.665 

0.000 
692.665 

1889.402 

34.i57 

20.974 

27.829 

15.701 

t996 

3302.500 

0.000 

3302.500 

100.000 

20B.058 

1289.442 

39.044 

108.000 

1181.442 

0.000 

1181.442 

472.Sn 

708.!!65 

0.000 
708.!!65 

2598.267 

35.n4 

21.464 

28.480 
t5 .496 

CITRUS • • • OCTOSE~ 1990 



I 
Net lnca11e Statement in 1,000 USS 

CCJIFAll 2. 1 • BALDO & CO. S.R.L., MILAN, ITALT ----- , 

Year •••• 

Total sales, incl. sales tax 

Less: variable costs, incl. sales tax. 

1997 

3302.500 
0.00.. 

1998 

3302.500 
0.000 

1999 

3302.500 
0.000 

Variable •rgin • • 3302.500 3302.500 3302.500 
As % of total sales 100.000 100.000 100.000 

Non-variable costs, incl. depreciation 1996.058 1996.058 1996.058 

--------------- --------------- -------~-------
Operational •rgin • 1306.442 1306.442 1306.442 
As % of total sales 39.559 39.559 39.559 

Cost of finance St .000 54.000 27 .000 

Gross profit • 

Allowances •• 

Taxable profit 

Tax • 

1225.442 

0.000 
1225.442 
490.1n 

1252.442 
0.000 

1252.442 
500.9n 

1279.-:.2 

0.000 
1279.442 
511.Tn 

2000 

3302.500 
0.000 

3302.500 

100.000 

1996.058 

1306.:.t.Z 
39.559 

0.000 

1306.442 

0.000 
13t'.~.442 

52:2.577 

2001 

3302.50.. 

0.000 

3302.500 

100.000 

1601. 158 

1701.342 

51 .517 

0.000 

1701.342 

0.000 

1701.342 

680.537 

Net profit 735.265 751.465 767.665 783.965 '020.805 

Dividends paid • 

Undistributed prof it 

AccU11Ulated undistributed profit 

Gross profit, % of total sales 

Net profit, % of total sales 

ROE, Net profit, % of equity • 

ROI, Net profit•interest, % of invest. 

0.000 

735.265 
3333.532 

37.106 

22.264 
29.541 

15.485 

0.000 

751 • .:.65 
4084.998 

37.924 

22.754 
30.191 

15.280 

o.ooo 
767.665 

:.852.663 

38.742 

23.245 

30.842 

15.075 

0.000 

783.!!65 

5636.528 

39.559 

23.736 

31.493 
14.870 

0.000 
"C2'.l .805 

~657 .333 

51 .517 

30.910 
41 .013 

19.365 

C:TRUS --· OCTOBE~ 1~;0 
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Less: vari.tlle costs, incl. sales tax. 
3302.500 

0.000 

2003 

3W.500 

0.000 
3302.500 

0.000 

2005 

3302.500 

0.000 

2006 

3302.500 

0.000 

Variable •rgin • • 3302.500 3302.500 3W.500 3302.500 3302.500 
As X of total sales 100.000 100.000 100.000 100.000 100.000 

Non-vari.tile costs, incl. depreciation 1548.908 1548.908 1548.908 1548.908 1548.908 

Operational •rgin • 1753.592 1753.592 1753.592 1753.592 1753.592 
~s X of total sales 53.099 53.099 53.099 53.099 53.099 

Cost of fiNnc:e 0.000 0.000 0.000 0.000 0.000 

Gross prof i t • 
AllOWMCH 
Taxable profit 
Tax •• 

Net profit 

Dividends paid 
Undistributed profit 
Accunulated undistributed profit 

Gross profit, X of total sales 
Net profit, X of total sales 
ROE, Net profit, X of equity • 
ROI, N~t profit•interest, X of invest. 

1753.592 

0.000 
1753.592 
701.437 

1052. 155 

0.000 

1052.155 

7709.488 

53.099 
31.859 
42.2n 
19.960 

1753.592 

0.000 
1753.592 
701.437 

1052.155 

0.000 
1052.155 

8761 .644 

53.099 
31.859 

42.2n 
19.960 

1753.592 

0.000 
1753.592 
701.437 

1052. 155 

0.000 
1052.155 
9813.799 

53.099 
31.859 

42.2n 

19.960 

1753.592 
0.000 

1753.592 
701 .437 

1052.155 

0.000 
1052.155 

10865.950 

53.099 
31.859 
,z.2n 

19.960 

1753.592 
0.000 

1753.592 

701 .417 

1052. 155 

0.000 
1052. 155 

!1918. 11~ 

53.099 

31.859 
42.272 
19.960 

CITRUS ···OCTOBER 1990 
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l!V--------------------------------------------------------------------------- CtJIFAI 2.1 - BALDO I CO. S.R.L., "!LAii, !TA~• 

Projected B•l~e Sheets, construction in 1,000 USS 

Tear 

fixed assets, net of depreci•tion 

Construction in progress 

a.rrent •ssets • - - • • • • • 

Cash, ti.1k • • • • • • • - • • 
Cash surplus, fi~e av•i I.Ible 

Loss carried forwrd 

Loss _ . • • . • • • • • • • • 

Reserves, retained profit 

Profit _ •••••••• 

Long and medha tenl debt 

Current liabilities ••• 

Bank overdraft, f i~e required. 

Total debt • • • • • • ••••• 

1990 

2989.000 

0.000 
2989.000 

0.000 

0.000 

o.ooc 
0.000 
0.000 

2989.000 

1845.000 

0.000 

0.000 
1H.i0.000 

0.000 
44.000 

1744.000 

1991 

5385.000 

2989.000 
2396.000 

0.000 
0.000 

0.000 

0.000 

0.000 

5385.000 

2489.000 
0.000 

0.000 

2700.000 

O.C.JO 
196.000 

2896.0CJ 

I 
I 
I 
I 
I 
I 
I 

~~:~~:.~-~~- ~ :~: ~ :~:~~ __ : _ :_ :_ : _______ -.. -~~:~~--. ----. -- -~:~~~- ---... -..................... --·--. ----. -....... -- -- .... ---... 1 
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SV--------------------------------------------------------------------------- COIFAR 2.1 - BALDO l CO. S.R.L., !'!llAll, lTALY ---

Pl"ojected Balance Sheets, Pl"Otb:tion in 1,000 USS 

Yea,. 

Total assets 

Fiaed assets, net of depl"eciation 

Constl"UCtion in progr'esS 

CUt'rent assets • • • • • • • • 

Cash, bank •••••••••• 

c~ sur-plus, finance available 

Loss car'ried fol'llard 

Lass .. . .. • .. .. .. • • • • • • 

Totill liabilities 

Equity capi t11l 

Reserves, retained profit 

Profit ••••••••• 

Long llnd llediua te,.. debt 

Current l iabi l. ties ••• 

Bank overdraft, finance requil"ed. 

Total debt 

Equity, X of liabilities 

1992 

5044.00S 

4898.850 

0.000 

133.376 

li.779 

0.000 

0.000 

0.000 

5044.00S 

2489.000 

0.000 

106.158 

2362.500 

74.693 

11.654 

2448.847 

49.346 

1993 

5138.271 

4412.700 

0.000 

158.751 

7.196 

559.625 

0.000 

0.000 

5138.271 

2489.000 

106.158 

420.714 

2025.000 

97.399 

0.000 

2122.399 

48.440 

1994 

5493.677 

3937.550 

0.000 

195.127 

7.612 

1353.388 

0.000 

0.000 

5493.677 

2489.000 

526.8n 

669.865 

1687.500 

120.440 

0.000 

1807.940 

45.307 

1995 

5848.1142 

3473.400 

0.000 

195.127 

7.612 

21n.102 

0.000 

0.000 

5848.1142 

2489.000 
1196.737 

692.665 

1350.000 

120.440 

0.000 

1470.440 

42.555 

1996 

6220.207 

3009.25:1 

J.000 

195.127 

7.612 

3008.218 

0.000 

0.000 

6220.207 

2489.000 

1889.402 

708.865 

1012.5CO 

120.440 

o.oco 

:n2.94a 

40.015 
.. -· --- ...... --- --- .. ---- -...................................... --- ---- --- ......................................... ·--- .................... ---- ..................... --- .... ---- -.. --........ --....... -- -.. -.... --- ---........ -.... ------
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·························-··································-········---··· CCMFAR 2.1 • BALDO l CO. S.R.l., "[LAN, ;T~LY ••••• 

Projected Balance Sheets, ProQ;,ction in 1,000 USS 

Year 

Total assets 

Fixed assets, net of depreciation 

Construction in progress 

Current assets 

::ash, bank •..•••• 

Cash surplus, finance available 

Loss carried forward 

Loss •...•••..•... 

Total liabilities 

Equity capital 

~eserves, retained pl"ofit 

Profit • . • • • . • . • 

L°"9 and medi 1111 term debt 

Current liabilities .. 

Bank overdraft, finance l"equired. 

T~tal debt 

1997 

6617.9n 

2562.101 

0.000 

195.127 

7.612 

3853.133 

0.000 

0.000 

6617.972 

2489.000 

2598.267 

735.265 

675.0C::i 

120.440 

".000 

795.440 

37.610 

1998 

7031.937 

2114.951 

0.000 
195.127 

7.612 
4714.247 

0.000 

0.000 

7031.937 

2489.000 

3333.532 

751.465 

337.500 

120.440 

0.000 

457.940 

35.396 

1999 

7462. 103 

1667.801 

0.000 

19$.127 

7.612 

5591.563 

0.000 

J.000 

7462. 102 

2489.000 
4084.998 

767 .665 

0.000 

120.440 

0.000 

120.440 

33. 355 
·-··························· ·························································· 

2000 

8245.968 

1220.651 

0.000 

195.127 

7.612 

6822.578 

a.coo 
a.coo 

8245.968 

2489.000 

4852.663 

783.865 

0.000 

120.~40 

0.000 

120.440 

30. ,~~ 

2001 

9266.m 

1'.68.401 

o.cco 
195.127 

7.612 

7895.633 

0.000 

0 .coo 

;z~.n2 

2~89. CCC 

5636.52! 
1020.!05 

0.000 
:2Q.1.40 

o.ooc 



I 
I 

-----------·-------·--·······----··- ...................................................................................... CCJllFAR 2 .. 1 - &ALDO & CO .. S .. R.L ... Mt LAN, ITALT -----

Projected hlance Sheets, ProckJction in 1 ,000 USS 1 
\'ear - - 2002 2003 2004 2005 2006 

Total assets - . . 103111.930 11371 .OllO 12423.240 :3475.390 "4527.550 I 
-------·----·-- ---·----------- ..................................... ................................... ...................................... 

Fixed assets, net of depreciation 11611.401 11611.401 11611.401 11611.401 11611.401 

I C.-instruction in progress 0.000 0.000 0.000 0.000 0.000 
Current assets . . . . . 195. 127 195. 127 195.127 195.127 195.127 
Cuh, bank . . . . . . . 7.612 7.612 7.612 7.612 7.612 
Cash surplus, fil'lllnCe evai leble • 1194 7. 71111 9999.943 11052. 100 12104.250 ~3156.410 

I Loss carried forward 0.000 0.000 G.000 0.000 0.000 
Loss . . . . 0.000 0.000 0.000 0.000 0.000 

Total liabilities . . . 103111.930 11371.0llO 12423.240 134."5.390 14527.550 I --------·------ -------------·· ...................................... ----------·---- -------·-------
Equity capital 2489.000 24!19.000 2489.000 2489.000 24&9.000 
Reser·'"· reta · necl profit 6657.333 7709.4811 8761 .644 9813.799 ~0865.950 I Profit . . . . . 1052.155 1052.155 1052. 155 1052.155 1052. 155 
Long and mediua tenn debt 0.000 J.000 0.000 0.000 0.000 
Current liabilities . . 120.440 120.440 120.440 ~20.440 120.440 

I Bank overdraft, finance reouired. C.000 0.000 O.:JOO 0.000 0.000 

Total debt . . . 120.440 120.440 120.:.40 "2(1.~40 120.440 

~:~:~~:. ~-~~ .~:~~:~:~::~ -_ :_:. :.: .. -.... ··--~~:~~~ --·· ... ----~~ :~~-------... -~~ :~:~ --.... -----:::~~~ ----------- :~:~:~. ---------. I 
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811--------------------------------------------------------------------------- CQIFAR 2.1 - BALDO & CO. S.R.L., MILAll, IT.ALT ••• 

Forei!I!:! Excha~ Effect in 1,000 USS 
Ecororaic Analysis excluding indirect effects 
100 units foreign OJ = 

total foreign inflow 

equity capital . 
subsidies, grants 
!oans & overdraft 
exports 
indirect effects . 

total foreign outflow 

royal ties . -
equipment - - -
i~rted materials 
rl!payment loans & overd. 
other repayments . 
repatriated wages 
dividends paid 
interests 
indirect costs 

net foreign exchge flow 
i~rt substit'n effect 
net forgn exchge effect 

present values at 
foreign exchange flow • 
net forgn exchge effect 

100.00 units local OJ 

grand total total cans tr. 

2700.41 

---··-·--·--
0.00 

0.00 

2700.41 

0.00 

................. 

6979.31 
................................. 

0.00 

2486.90 

624.00 

2700.41 

0.00 

0.00 

0.00 

1168.00 

.................. 

-4278.90 

47556.00 

43277.10 

10.00 % 

-2987.51 

18260.03 

2700.00 

-----------· 
0.00 

0.00 

2700.00 

0.00 

.............. 

3177.00 

------------
0.00 

2981.00 

0.00 

0.00 

0.00 

I' 10 

0.00 

196.00 
........... ....... 

·477.00 

0.00 
-477.00 

CITRUS 

•.••••••• construction •••••••••• praclJct i an 
total praclJc. 1990 1991 1992 1993 

0.41 1100.00 1600.00 0.39 0.00 
................................... ---------·-- ................................. .. .............................. ... ............................. 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.41 1100.00 1600.00 0.39 0.00 
0.00 0.00 0.00 0.00 0.00 

. ................. .................. . ............... ........................ . .................. 

3802.31 1344.00 1833.00 m.80 543.25 
................................... .................................. ·----------- .. .............................. ------------

0.00 0.00 0.00 0.00 0.00 
·494. 10 1300.00 1681.00 29.30 -11.57 
624.00 0.00 0.00 141.00 28.00 

2700.41 0.00 0.00 337.50 337.81 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

9n.oo 44.00 152.00 216.00 189.00 
. ................. ..................... ...................... ................. .................. 

·3801.90 -244.00 -233.00 ·723.41 -543.25 
47556.00 0.00 0.00 1981.50 2642.00 
43754.10 -244.00 ·233.00 1258.09 2098. 75 



--------------------------------------------------------------------------- CCJIFAI Z. t - BALDO & CO. S.R.L, MllAll, ITAlT 

Foreign Exchange Effect in 1,000 USS 
Economic ANllysis excluding indirect effects 
100 units foreign QJ " 100.00 units local QJ 

1994 1995 

total foreign inflow o.oz 0.00 
.................................. ... ............................ 

equity capital - 0.00 0.00 
subsidies, grants 0.00 0.00 
lCNlnS & overdraft o.oz 0.00 
exports - - - 0.00 0.00 
indirect effects - ........................ ......................... 

total foreign outflow 538.93 507.50 
-··--------- .................................... 

royalties - - 0.00 0.00 
equis-nt . . . 4.43 0.00 
it11pOrted mater',ls 35.00 35.00 
repayment loan:. ' overd. 337.50 337.50 
other repa,,_nts 0.00 0.00 
repatriated wages 0.00 0.00 
dividends paid 0.00 0.00 
interests - t6Z.OO 135.00 
indirect costs .................... .......................... 

1996 1998 1999 zooo 

0.00 0.00 0.00 o.co O.C!O 

·--------·-- ...................... ............ ................. --........... .. ........ -.................. ... ............................... 

0.00 0.00 C.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 !J.00 0.:)0 O.JO 0.00 
0.00 ~.::JO a.co O.:JO 0.00 

................. .......................... .. .. .. .. . .. .. .. .. .. .. .. .................... .. ................. 

480.50 .;.53_50 '-~!l.50 399.50 35.00 
.......... --·----- ............................... .................................. ------------ .. ............................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 J.00 0.00 0.00 

35.00 35.00 3S.OO 35.00 35.00 
337.50 337.50 337.50 337.50 0.00 

0.00 0.00 a.oo 0.00 0.00 
0.00 ~.00 J.00 !J.CC 0.00 
0.00 0.00 J.00 0.00 0.00 

108.00 St.00 s.:..oo 27.00 a.co 
. ................ ................... .. .................. ................... .. ................ 

net foreign exchge flow -538.91 -507.50 -480.50 -453.50 -~26.50 -399.50 -35.00 
illlpOrt substit'n effect 330Z.50 3302.50 330Z.50 3302.50 3302.50 3302.50 3302.50 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~~-~~~~-~:~~~~ -~~~~~ --- _____ :~~~:=~ -- -- ---~~:~~ ------_ :~::~~ -------~~~:~~ ------- ~~:~:~~ -------~~~~:~~ -------~~~~:=~ -------I 
present values at 10.00 X 

foreign exchange flow _ -2987.51 
net forgn exchge effect !8Z60.03 I 
----------------------------------------------·-------------------------------------------------------------·--------------···-·-

CITRUS 
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·-----·····----------------···············--------··········-----······---- COllF.Al 2.1 • SAL.DO & CO. S.R.l., llll.All, IT.ALT ---·-

Forei!l! Exdt!!:!!I! Effect i'l 1,000 USS 

Econ<9ic ANlysis oclu:!ing indirect effects 
100 units foreign CU z 

tot•l foreign inflow . 

~ity c~it•l . . 
subsidies, gr.nts 

la.ns ' overdr•ft 
oports . . . . 
indirect effects . 

total foreign outflow 

royalties . . . . 
~ii:-ertt - . . . 
il!lpllrted .. teri•ls . 
repa)l9ent loans I overd. 
other repayments 
repatri•ted wages 
dividends pilid 
interests . 
indi,.ect costs 

net foreign exchge flow 
il!lpllrt substit'n effect 
net forgn exchge effect 

present va;ues at 
foreign exchiinge flow • 
net forgn exchge effect 

100.00 units loc•l cu 

2001 

0.00 
-................................. 

0.00 
0.00 

o.ao 
0.00 

............... 

35.00 
................................ 

0.00 
0.00 

35.00 

O.OC! 
0.00 

0.00 

0.00 
0.00 

.............. 

·35.00 
3302.50 

3267.50 

10.00 x 
·2987.51 

18260.03 

2002 

0.00 
... ................................. 

0.00 

0.00 

0.00 
0.00 

.................... 

35.00 
... ............................. 

0.00 

0.00 
35.00 

0.00 

0.00 

0.00 

0.00 

0.00 
................. 

-35.00 

3302.50 

3267 50 

CITRUS 

procb:tion 
2003 2004 2005 2006 2007 

0.00 0.00 0.00 0.00 0.00 
... ................................ ... ............................... ... ................................. ... ................................. ... .......................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

. ................ ................. .................... ............. .. ................. 

35.JC 35.00 35.00 35.00 -516.17 
---------·-- .................................... ---·-------- ----------·- ................................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 ·516.27 

35.00 35.00 35.00 35.00 0.00 
0.00 0.00 0.00 0.00 0. 10 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 Cl.DO 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

.. .................. ... ................. ................... .. ............ .. ................... 

·35.00 ·35.00 -35.00 ·35.00 516.17 
3302.50 3302.50 3302.50 3302.50 0.00 
3267.50 3267.50 3267.50 3267.50 516. 17 
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FOREIGN EXCHANGE EVALUATION 
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8V··········································································· CORFU 2. t · IALDO & CO. S.l.L.. lllLAll, !TAU ··· 

Foreiqn hc!t!nft Effect in t.ooo USS 

Ec-ic Analysis each.ding irdirect effects 

too iriits foreign a: = t00.00 ..nits l°"l OJ 

total foreitn inflow • . 2700.41 2700.00 

-----··----- ------------
eq.iity C9Pital . . 0.00 0.00 
llbsidies, grWltS 0.00 0.00 
l- & overdraft 2700.4t 2700.00 
exports . . . . 0.00 0.00 
frdirect effects . .................. ·········•·· 

trtal foreitn autflaw . 69n.11 3177.00 
... ............................... ... ................................ 

rayalties . . . . 0.00 0.00 
eq.iipmnt . . . 2486.90 298t.oo 
illlpOl'ted .. terials . 624.00 0.00 
...,_,,t lo...s ' own:f. 2700.4t 0.00 
other ~ts . 0.00 0.00 
repetriated wages 0.00 0.00 
dividends paia 0.00 0.00 
interests . . 1168.00 196.00 
irdirect costs ..................... .................... 

net foreign eachge flow ·4278.90 -477.00 
illlpOl't substit'n effect 47556.00 0.00 
net fortn eadlge effect 4327". to ·477.00 

••••••••• c-tructi ............ . pra.cti ... 
t990 t99t t992 1993 

0.41 1100.00 t600.00 0.39 0.00 

-----·------ ................................... ------------ ................................... -------·----
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.41 1100.00 1600.00 0.39 0.00 
0.00 0.00 0.00 0.00 0.00 

. ................ ................ ... ................... . . . . . . .. .. . .. .. ... ...................... 

3802.31 1344.00 t8l3.00 723.80 543.25 
................................... ----------·- ... ................................. ----·------- ................................... 

0.00 0.00 0.00 0.00 Q.00 
-494. to 1300.00 168t .00 29.30 ·tt .57 
624.00 0.00 0.00 14t.OO 21!.00 

,l/00.41 0.00 0.00 337.50 337.8t 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 !l.00 

9n.oo "-00 t52.00 216.00 189.00 
.................. ...................... . .............. .. -.................... . ............... 

·3801.90 -244.00 ·233.00 -nl.41 ·543.25 
47556.00 0.00 0.00 t981.50 2642.00 
43754. to ·244.00 -233.00 1258.09 2098.75 

----· ................................... ----- .... -... --- .......................... --- ............................. -- .. ---- .......................... -.......... -........................... -........... -----........ -... --- --- ..................... -......... --- ...... --... -... -.. -
present value<; at 

foreign eachW19e flow • 

net forgn eachge effect 

t0.00 % 
·2987 .51 
18260.03 

............................................. -... -................. --............................................................................... ------ .................................. -- - ................................................................................................................... -............. -... -- -
CITllL'S 



Foriri9f! fach!nQ! Effttt in 1,000 USS 

Ec-ic -lysis iracludi,. irdirttt eff1tets 

100 W'lits forirign CU = 100.00 W'li ts local CU 

1994 1995 

total foreign inflow . 0.02 0.1111 

---·-·------ ... ................................. 

...,1ty capital - . 0.00 0.1111 

S&lbsidia, grants 0.00 0.1111 
l_. & Oftl'draft 0.02 0.1111 
uports . . . . 0.00 0.1111 

indirect irffects -............................... -........................ 

tote I foriritn outfl- 5Ja.93 507.50 
.................................... ................................ 

royaltin . . 0.00 0.00 

.... i ..... t . . . 4.43 0.00 

i.,rtird •teriels 35.00 35.1111 
rirpe,..nt loans & ovirrc!. 337.50 m.50 
othirr r~ts 0.00 0.00 
rirpe tr i ated ..ages 0.00 0.1111 
dividends paid . 0.00 0.00 
intern ts 162.00 135.00 
indirect costs . -............ -........ .................... 

Mt foriri .. HC119'" flow ·538.91 ·507.50 
il!lpOl't Slbstit•n effect 3302.50 3302.50 
Mt ,..,... ir•ch,e effect 2763.59 2795.00 

1996 

0.00 
... .......................... 

0.00 

0.00 

0.00 

0.00 

.......................... 

'80.50 

------------
0.00 

0.00 

35.00 

337.50 

0.00 

0.00 

D.00 

108.00 

. .............. 

·480.50 

3302.50 

2822.00 

COIFU 2.1 - IAlOOlCO. S.l.L.. lllLAll. ITALT ••••· 

pr-.Cti .. 

1997 

0.00 
.................................. 

0.00 

0.00 

0.00 

0.00 

.......................... 

453.50 

·--------·--
0.00 

0.00 

35.00 

337.50 

0.00 

0.00 

0.00 

81.00 

................ 

·45l.50 

3302.50 

2849.00 

1998 

0.00 
... ................................. 

'J.1111 

0.00 

o.ao 
J.00 

............... 

426.50 
................................ 

0.00 

o.co 
1s.ao 

337.50 

~.co 

a.~ 

·J.CO 

~-- .. :0 
............... 

·4<'.6.50 

3302.50 

2876.00 

1999 

0.00 0.00 
............................. .. ............................. 

a.co 0.00 

0.00 0.00 

o.oo 0.00 

C.00 0.00 

... ... --- . --...... -......................... 

399.50 35.00 

--·--------- ... ................................ 

0.00 0.00 
0.00 0.00 

35.00 35.00 
337.50 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 

27.00 0.00 

------------ ----·-----·· 
-399.50 -35.00 

3302.50 3302.50 

2903.00 3267.50 
...... -- -..... --·- .. --· -......... -----...... -.. --................. -.. --- --- ................................... -.... -... --............ -----.. -.. --.... --.... ---.... -.... --.. -.. -.......... ----.. --------.. 

prnirnt veluirs et 

foreign irxcllentir flow • 
Mt forgn eochge effect 

10.00 I. 

·2987.51 

18260.03 

... ··-------------- ---- --.. ----- -.. --- ----- --------·--····--·-··---· .... -·· ......... --- --- --- -- -- ---.. ------- ................ -............. ---·---- ---
CITRUS 
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··············································-··---·····-···--·········-·· CllRFAll 2. t • UUIO & CO. ! .l.l., lllt.All, IT&lY ••••• 

F-i!I!! fi~ (ffect in t,000 USS 

Ecin.ic ANlysis escludi,. indi r..:t effects 
UIO units foreilft CU• 100.CIO uni ts lCIQll QI 

proclict i an 
2001 2002 2003 2004 2005 2006 2007 

totel foreilft inflOM • O.llO 0.00 0.00 0.00 O.CIO 0.00 0.00 .................................. ... ............................... ... ................................. ................................ .................................. ... ............................... ... ............................ 
-.iity cepiul . o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
S&bsidies, tr en ts o.oo 0.00 0.00 0.00 0.00 O.CIO 0.00 
loens & cwerdreft 0.00 0.00 :I.CID 0.00 0.00 0.00 0.00 
upot"tS . . . . 0.00 0.00 O.llO o.oo 0.00 0.00 0.00 
lndir..:t effects . . -······· ... ................ -............. .... .. ..... .. .. ............ .. . . .. . . .. .. .... .. ............. 
totel forel., autflw JS.oo 35.00 JS.DO n.oo JS.00 35.00 ·5t6. t7 

................................... ... ............................... .. ............................. ------------ .................................. .............................. ... ....................... 
royelties . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
.... is-nt . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 ·516.27 
i9'1G'"ted .. terials 35.00 35.00 35.00 35.00 35.00 35.00 0.00 
r~t loens & Oftrd. 0.00 0.00 0.00 0.00 0.00 0.00 o. to 
other ~ts . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
repatrieted weges 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dividends paid 0.00 0.00 o.oc 0.00 0.00 0.00 0.00 
interests . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
indirect costs . ...... .. .... .... .. . ............ -..... .. ................... .. .............. ...................... . . . . .. . .. . .. ... .. .. .............. 

net forei., e•dlge flw • 35 .DO ·35.00 ·35.00 ·35.00 ·35.00 ·35.00 516. t7 
i9'1G'"t substit•n effect 3302.50 3302.50 3302.50 3302.50 3302.50 3302.50 0.00 
net forgn e•dlve effect 3267.50 3267.50 3267.50 3267.50 3267.50 3267.50 516. 17 
................... -·-----·-·-·-- _ ........................................ -- -----......... ---- ....................... -- ------ ... -...... -- -............. --- ..... --- ------ -......................................................................... --------

present values at 

foreign eachange flw • 

net forgn e•ch!lf: effect 

t0.00 % 

·2987 .5t 

18260.03 

......................... -- ---... -- ... -............................................. -- ...... --............ -.... ----......... ---..................... --........................... --.............. -... -.......................... -----...... --- ................. ----- -- ......... ---...... --
CITllUS 
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OPPORTIJNllY snJDIF.S 

CHEMICAL INDUSTRIES 

The chemical indusuies subscctor currently accounts for about 23 per cent of manufacturing output. 

However, it is high import dependents mostly mixing and repacking imported items for resale. 

It needs to be urgently integrated with two major sources of ils raw materials which arc 

petrochemicals and agro-based chcmicaJs 

N"Jgeria bu a great potential in both sources. N~ the chemical industries arc, in general, 

capital intensive and c:onsidcring the CODStraints of lhe prcscDI economic situation. the oppurtuoilics 

of invcsling in this SCClor arc ~ry few. 

In the following chapters the field will be analysed with the aim of fmding out projcClS that can be 

considered. 

Some exceptions will be made, when the envisaged project seems to be beneficial to the Nigerian 

economy even if its in~cnt costs exceed the imposed limits. 

CHEMICAL INDUSTRY 
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OPPORTIJN11Y snIDIES 

BASIC .ASSUMPTIONS FOR THE FINANCIAL ANALYSIS 

The following basic a.ullll'ptions have been considered for all the projects in the financial analysis 

carried out by means of the COMFAR. 

a) F.c:oaomic life 

Fifteen years have been considered the operational life of the planlS. even if for some of them a 

longer life :an be easily anticipated; this life span is largely sufficient to appreciate the 

profitability of a project; the increase of IRR due to longer life is definitely very small; 

b) Rate of discouat: IO"li 

c) Depreciation: straigbtllne type; 

rates: 10 % for machinery and equipment 

5 % for civil works 

20 % for site preparation and pre-production expenditures 

saaps: 

d) Foreip loan 

amount: 

rcpaymcn1: 

amortization: 

e) Local loan 

repaymen1: 

amorti7.ation: 

10 % for machinery and equipment 

50 % for civil works and site preparation 

85% of 1he value of 1hc imported machinery and cquipmen1 (installa1ion 

costs included) as per "consensus" terms: 

wi1hin 8 years wi1h 2 years of grace: 

cons1an1 principaJ lypc; in1erest 8% 

wi1hin three years. starring from 1hc firsl year of production: 

constanl principal lype; interest 15'1: 

FINANCIAL A.4'SUMPTIONS 



OPPORTIJNl1Y STIJDIES 

I) Working capital 

Minimum days of coverage of the costs considered by the COMF AR programme: 

FC LC 

. accounlS receivable 30 30 

. inveDlory raw materials 180 (J() 

. inventory utilities 1 1 

. inventory energy 1 1 

. inventory spare parts 180 180 

. work in progress dcfmcd case by case 

. cash in hand 15 15 

. finished produClS defmcd case by case 

. accounlS payable 1 30 

g)Tua 

The produClS arc considered as sold ex-works; consequently the profit tax only ( 40%) h.-.s been 

included in the calculations. Tax holiday and other incentives foreseen to joint venture 

investments have not been included. 

h) Currency 

All the costs are expressed in Naira or US dollars; in the COMFAR in US dollars only; 1hc 

exchange rate has been assumed as 7.9 N per 1 US dollar. 

FINANCIAL ASSUMPTIONS 
'' 
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OPPORTIJNl1Y STIIDIF.S 

i) Utilities 

The following prices have been assumed for evaluating the annual expenditures: 

gasoline 

electricity 

cooling water (recycled) 

cooling water (make-up) 

fuel oil 

dcmineralizcd water 

LP steam 

j) BEP 

The BEP evaluations have been developed accorwng to the formula. 

F'JXCd Costs 
Revenue - Variable Costs 

The Direct personnel cost has been considered as fJXCd cost. 

k) Salaries 

General Manager 

Technical manager 
or 
Deputy r,, M. 
Financial manager 

Production manager 
Chief Engineer 

Chemist 
Engineer 

Senior account. 

Serior clerk 
Sale C;,;p. Head 
Purchai;e Dcpl. Head 
Wnrhhop head 

FINANCIAL ASSUMPTIONS 

N/Y 

50000 

45000 
40000 

Z5000 

Z5000 

IZOOO 

0.076 $/1 

0.1$/KWh 

0.0090$/mJ 

0.006S/m3 

0.03$/Kg 

3.5 $/m3 

8 S/t 

Page Ill 



OPPOR1lJNl1Y snJDIES 

Foreiaan or Supervisor 

Store Dept. head 
Mechanic.al store head 
Analyst 
Electrician 
Mechanic 

Security officer 
Secretaries 

Shift operators 
Store clerks 
P..ll'chasc dept. Ass. 
Account clerk 
Clerk 

Drivers 

Semiskilled workers 
Guard 

Unskilled workers 
Unskilled labourers 

12000 

10000 

8000 
12000 

12000 

8000 

4000 

The above figures have been increased by 40% overheads to consider the actual expenditures for 
the company. 

e) Pre-production Expenses 

Expenditures for establishment of compaoy: 1 % of the investment 

Salaries: Gen.Man+ 
Tech.Man.+ 
Fm.Man. 

for the whole period of construction 

Adm. manager: 3 months Isl year of construction and 6 months for 
the 2nd year of construction 

Maint. Man. 8 months of last period of construction 

Training 

m) Erection 

Chemist 
Product Man. 
Foreman 
Chief eng. 
Engineers 
Others 

10 % of the co!il of machinery and equipment in FC 

10 % of the cost oi machinery and equipment in LC 

FINANCIAL ASSUMPTIONS 

Estimated case by case 

Page IV 
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OPPORTUNnY STIJDIF.S 

n) Civil works 

offitc buildings: $ 700 /m2 (per floor) 

Industrial buildings: $400 /m2 

o) Freight. tua and duties 

1 - FC = 10% of the F.O.B. costs 

2 - LC = 20% of the F.O.B. costs 

p) Other assumptions, different from those specified above, arc indicated on the paragrpaphs of each 

study. 

q) At this stage no current investments have been considered. 

FINANCIAL ASSUMPTIONS Page V 
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OPPORnJNTIY snmv 

SUMMARY A.,..D CONCJ.USIONS 

The present scudy analyzes the opportunity of coDSlructing a chlor-alkali plant to be located in the 

neighbourhood of a pon. The plant woold use imponed salt as main raw material and would 

produce the following outputs. working 250 days/y, 3 shifts/day, 8 hours/shift:O> 

- caUSlic soda 100% (as solution 32% w/w): 3550 t/y 
- liquid chlorine 2570 t/y 
- hydrochloric acid (solution 33% w/w/: 1500 t/y (495 t/y as Ha 100%) 
- sodium hypochlorite (150 g/l available 0):2640 (330 t/y available 0) 

Chlorine is prescnlly imported. It may be used for water potabili2..ation, either as chlorine or calcium 

hypochloritc, to produce sodium hypochlorite and hydrochloric acid. The ncn opportunity scudy 

examines the production of Calcium Hypochlorite using the Chlorine produced by the plant under 

Sludy. 

Sodium hypochloritc can be used as bleaching or sterilizing agent in a number of applications 

(bleaching of cotton yarn, disinfection of the facilities of food processing plants. disinfection anJ 

deodorizing of public facilities, hospitals, schools. etc.) 

Hydrochloric acid has many indUSlrial applications (metal. textile and food industry, mainly). 

Cau51ic 50da is a basic chemical needed in a variety of applications and its importance is so great that 

its consumption is taken as an index of tlte industrial activity of a country. 

The financial analysis of such a project was carried out. Details are given in chapter 9. 

The salient data of the project arc as follows: 

· Fixed aMets: USS 11.974,200 

• Workine cavital (at full production): USS 416.089 (USS 356,418 in foreign currency) 

• Internal Rate of Return: 11.:!6% 

· Break-Even Poir.1 (al 5th year of production): 62% 

· Pay-hack Period: less than 9 years (including construction period) 

· Emvlovecs: 145 

PRODUCTION OF CHLOR ALKALI Pagr I 
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The evaluation of lhc foreign exchange cffcd was also carried out. 

ll shows a saving of USS 12.363.190 (as present value at 10% ). 

On thc basis of lhc analysis in this Sludy. it is recommended that a feasibility Sludy be undertaken.. 

INTRODUCDON 

Sodium Chloride is the main raw material for the produc:tion of some ba,gc dcrivatiYcs fOI' thc 

chemical industry. The produelS that will be coasidcrcd in this opportunity srudy arc: chlori.nc. 

sodium hydroxide. hydrogen. hydrochloric acid and. lo a gJCal extent as a by-prodUd. sodium 

hypochloritc. 

The main charaderistics of the products arc: 

- Chlorine (Clz) 

Atomic weight 
Physical Slate 
Boiling point 
Melting point 
Critical temperature 
Density of the gas 

= 35.453 
greenish yellow gas 

= -34.05 c 
-101 c 

= 144 C al 76.1 al.ID 

= 3.214 g/I at 0 C and 1 alm 

- Sodium hvdroxidc (Na OH) 

Molecular weight 
Physical stale 
Melting point 
Density at 20 C 

· Hvdrochloric acid (Hcl) 

40.01 
white deliquescent solid 
318.4 c 
2.130 g/ml 

36.5 Molecular weight 
Physical stale = colourless gas 

- Sodium hypochlorite (NaCIO) 

Mci'zcular weight 
Physical slale 
Specific gravity 

91.5 
liquid 
1.100 kg/I (at available chlorine conrenl of 150 gpl). 

PRODUCTION OF CHLOR ALKALI Pagel 
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OPPOR1tJNflY snJDY 

~IABKET AND Pl.ANT CAPACDY 

USES 

The various uses of the product generated by a chlor-alkali plant in the major indusuial countries 

arc given below. Some of this applicatiom will be relevant to Nigeria. 

Cagsticsocla 

The urjlizarioo of caustic soda or sodium hydroxide (NaOH) has become inacasingly diversified. 

especially in the field of chemical production. The consumption of caustic soda in soap, textiles and 

petroleum refining. abhougb still substan1ial, is dcc:rcasing. In highly indUSlrializcd coUDtrics, the 

mid-ccDlury d«adcs have witencued ~ activily in fmding new uses for caustic soda. in order 

to minimac the chlorine-caustic soda demand imbalance. 

On the other hand. in developing countries. chlorine is nOl as widely used as in developed coun1rics. 

In the world the relative share in the consumption of caustic soda (in 1988) .. y industrial subscctors 

was as follows: 

Industrial subscaors Share of 
NaOH cons. 

- Organ:c and inorganic chemicals 43% 
·Petroleum 5% 
- Food processing 1% 
- Pulp and paper 15% 
- Soap and detergents 6% 
·Alumina 5% 
- Textile 3% 
- Rayon and cellulose 1% 
- Miscellaneous 19% 

The most common sodium hydroxide derivatives are the following 

.1) Chemicals 

- Sodium pboc;phatc trihasjc - liodjum c~ 

Oxidi7jng agent for improvement of potable water; blea~h for tcxtilei;. paper. c<lihlc oili;, lilraw 

products. oxidizin~ agent for val dyes. 

PRODUCTION OF CHLOR ALKALI 
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- Sodium chloroacetale 

herbicides. dyes. vitamins 

- Sodium cnnide 

Case hardening and heat treating agent for stccl, cxttaction agent for gold and silver 

production from ores, ore flotation. dyes. pharmaceuticals, plastics. rubber treatment. etc.. 

- Sodium fomtiate 

Pharmaceuticals, mordants, leather tanning agent. wallpaper printing 

- Sodjum propionate 

Pesticides 

- Sodium S(annate 

Tm. metal-electrolytic process. blueprint-papers. dye mordant, ceramics and glass, tin 

electroplating, textile, fireproofmg, stabilizer for hydrogen peroxide. 

- Sodium formaldehyde sulfoxvtate 

Bleaching agent for molasses and soap 

- Vinyl chloride (from ethylene dichloride) 

- Sodium salt. oil-soluble petroleum sulfonate 

Lubricating oil additives 

.2) Refinin& of kraft (sulfate) process pulp 

Rayon, viscose rayon 

.3) Petroleum refinine 

.-1) Wood pulp 

Sulfate process 

.5) Manufacture of detergents 

Sodium salt, linear alkilate sulfonate, sodium lauryl sulfate) 

PRODUCTION Of CHLOR ALKALI Page 4 
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OPPOR1UNl1Y SlUDY 

.6) Manufacture of soaRS 

Sodium salt. stearic acid. sodium stcarale 

(soaps. greases. pharmaceuticals. water.woofing plaslic stabilizers) 

Sodium salt. olcic acid. ~um olcate (ore flowioa. emulsifiers. soaps) 

.7) Textile VW§?ne 

.8) Vqctablc ?ils rcfinin& 

9) Metal mnmPnl 

Ore flotation, aluminium ore bauxite 

.10) Water and acid wasre stream trealment 

.11) Wood pulp (soda prog;ss) 

.12) Pajnt renaoycr 

.13) Djsjnfedan1s 

.14) Rubber latex stabilizer 

.15) Stabjlizar:ons of sodium hy:pochlorite 

Chlorine 

Chlorine, which was originally used almost entirely for bleaching, is no longer of great imponance in 

1his field because it is too desrrucrive for wool, silk and orher producrs of animal origin while in 

recenr years hydrogen peroxide has become economically available for this and orher purposes. 

Now chlorine is used mainly in the synrlJesis of chemicals, mostly in the organic chemical field. 

In many coun1ries a remarkable use of chlorine is in lhe field of water sanitation. 

PRODUCTION OF CHLOR ALKALI Pages 
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ChloriDc is also used in mctallt•rgy, which includes several imponant methods not only for 

bcncficiating ores and Omin8s, but also for the actual extraction of copper, lead. zinc. nickel, gold, 

platinum. metallic clements of the rare earth group, titanium. tungsten. vanadium and others. 

Anolher imponant field of utilization is the extraction of bromine. 

The rcJativc chlorine consumption of various product groups in percent in USA. Japan and FRG, is 

as follows: 

PRODUCT USA JAPAN FRG 

Vmylcbloridc 22 28 23 
Solvents 17 16 19 
Misc. organic prod. 7 39 47 
Water treatment 7 - --
Organic products 12 9 8 

In the recent years. the imponancc of chlorine as raw material has been increasing for synthetic 

organic chemistry. 

The number of possible reactions of chlorine and. therefore, the number of intermediates and end 

products is remarkably large. 

Some imponant reactions along with the areas of application of the end product arc shown in table 

2.1. -·---- ---~ ...... ---- --.......... 
,...,......,., 

:"'J. ·:,.•CJIZ -- ,, .. .,._. •• ,, .. -- ,......,... , • .,... 

_ .. ..., .... ,. -- 11..,,..•"'-' 

--"------ , ... .,.....,. 
. z - '•"""'. ,02 

- ....... 
- ...• 

_________ .,., ......... 
--:,...,. ........... .>1aane .. •••'"'"' 

... .......... 
- .,. ................. ....---- .,."", .. ,.,.,,, ..... "••· 

• "; l -- ,.,.,.,, e__._.... -- ,..,.,.,.., .. ,,.,. 
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OPPORTIJNnY snJDY 

Sodium hmod!lorite 

The main usc of sodium hypochlorite is as a bleaching or sterilizing agent. 

The possible applications arc: 

- water treatment: disinfection of city water, well water, water tanks; prevention of algae growth in 

water systems for both potable and industrial uses; 

- bleaching of cotton yam and cotton cloth; disinfection and bleaching of children clothing and linen 

for hospitals; 

- disinfection of the facilities of food processing plants: meat and fish canning, dairies, sugar 

refineries, soft drink factories, vcgctablcs and fruit rannings; 

disinfection and deodorizing of public facilities, 1hat is floors. walls. drains and toilets m 

hospitals.schools, railway stations and other public buildings; 

- domestic disinfection and bleaching 

Aqueous hydroc;hloric acid 

The largest single usc for hydrochloric acid is for pickline of steel as i1 readily dissolves all of 1he 

various oxides present in the mill scale formed in the rolling process. 

Hydrochloric acid can replace sulphuric acid in the production of chlorine dioxide (CIOz) from 

sodium chlorate. 

Chlorine dioxide is ao important pulp bleaching agent 

Acjdula1ion of pho:;choric rock instead of sulphuric acid is ano1her possible use for hydrochloric 

acid. 

ffydrogcn eas 

Hydrogen gas is used mainly in !he manufac1ure of ammonia. Al presen! rhe only possible use is 1he 

produc!ion of hydrochloric acid: rhe balance must be used as a fuel. 

PRODUCTION OF CHLOR ALKALI 
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2.2 FORECAST DEMAND AND PLANT CAPACl1Y 

2~'?.1 Demaqd 

Nigeria imports all of its needs of caustic soda. The following lablc shows lhc quantities imported 

during 1974-1987 period: (l) 

YEAR TONS 

1974 23,382 
1975 27,918 
1976 24,388 
Im 22,310 
1978 13,374 
1979 22,081 
1980 12,886 
1981 19,336 
1982 21,343 
1983 15,974 
1984 16,556 
1985 27,081 
1986 o.a. 
1987 25)97 

The imported caustic soda is used mainly by: lcxtilc, food, paper, soap and dclcrgcols, and in 

i;articular pettolcum industry. 

Slatistical data concerning hydrochloric acid and sodi11m hypochlorite, obtained as by products 

logclhcr wilh caustic soda production, arc ool available. 

Because of lhe difficully of disposing of lhe chlorine oblained as a by-producl, lhe produclion of 

caustic soda was not considered commercial viable. h is the opinion of the consultant !hat this 

difficulty may be overcome by using chlorine for calcium hypochlorite production. As a first step it is 

suggested lo evaluate lhc opportunity of insralling a chlor-alkaly plant of rhe minimum cc0nomical 

size, rhat is about 3500 l/y of caustic soda 100%, 2570 t/y of liquid chlorine together wirh 1500 t/y of 

hydrochloric acid 33% w/w and 2640 l/y of sodium hypochlorilc (150 gpl of available chlorine). 

These outputs arc basr:d on 250 working days/y, 3 shif1s/day. 8 hours/shifts. 

With such a capacity lhe free chlorine could be used lo produce about :?:.!00 t/y of calcium 

hypochloritc which is rhe minimum economic size for such a plan:. 

1 1) "iourcc: Federal Office o( S1a11s11cs. Laitos 
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OPPOR11JNtn· snJDY 

If the chlorine requirement should increase. a reduction in the production of hydrochloric acid and 

sodium hypochlorile can supply a max additional amount of 700 t/y of chlorine. 

This proposal is the subjCCl of another opportunity study within this subsector. 

SALES PRICES AND REVENUE 

On the as.wmption of selling all caustic soda (32% w /w solution) "" the domestic market. the price 

in bulk of this product has been assumed equal to the prcscn· .Ling price FOB European port 

(365 S/t 100% basis) plus the freight from Europe to f'ig:;r•..n port estimated at 1.30 $/t: having 

suggested to locate the factory near the sea, the ex-works se §ng price is assumed at 495 $/t. 

As far as liquid chlorine is concerned. the selling price has been fJXCd also on the basis of the present 

cost FOB European port. that is 206 S/t of product packed in cylinders of 1 ton content. 

The freight from Europe lo Nigerian port, excluding charges for the hire of cylinders and their 

re~um, when empcy, to European supplier is estimated of 150 S/t that is to say a total selling price 

CIF Nigeria of 365 S/t. 

Using the same pro:cdure the price ofhvdrochloric acid (33% w/w solution) in bulk had been fJXCd 

at 200 S/t FOB European port that, with a cost freight of 130 S/t from Europe to Nigerian port, 

gives a total selling price of 330 S/t. 

For the Sodium hwchlorite (150 gpl of available chlorine) the price in bulk FOB European port is 

in the range of 175 S/t that, with a cost freight of 130 S/t, gives a total sellin!Z price CIF Nigeria of 

305 S/t. 

PRODUCTION OF CHLOR ALKALI 



OPPORTIJNl1Y SlUDY 

Based on these selling prices the total annual revenue ex-works. is csJ.matcd as follows: 

- caustic soda (32%solution) equivalent to 
3550 100% t/y x 495 S/t USS 1.757,250 

- liquid chlorine 
2570 l/y x 365 S/t USS 38,050 

- hEr~hlQric j!gd (33% w/w) 
1500 t/y x 330 S/t = USS 495,000 

- ~ium hmochlQril~ 
2640 t/y x 305 S/t USS 805,200 

TOTAL REVENUES USS 3,995,500 

======== 

J. MATERIAL AND INPUTS 

3.1 CHEMISTRY 

Chlorine is produced almost entirely by electrolytic methods from electrolysis of brines: chlorine is 

produced at the anode and hydrogen, together with sodium hydroxide, at the cathode. 

NaCl ·---- > NA+ + Cl 
Na+ Hp -----> NaOH + 1/2 H2 

ll follows that only salt and electricity are required as main inputs 

The saJt used as feedstock (raw salt) should correspond to the following specification: 

NaCl 
ca++ 
Mg++ 

so.i-
Insotuble in wa1er 

99.0 % w/w 
0.12% w/w 
0.06 % w/w 
0.24 % w/w 
0.06 % w/w max 

3.2 RAW MATERIAi.£ AND UTILITIES REQUIREMENTS AND COSTS 

Main inputs, for the plant are raw salt (Nall) and electric energy. Salt has to be imported at USS 

73/t. Electric energy will be produced by the plant itself. A connection lo the NEPA grid is 

~uggcsted for emergency. 

PRODUCTION OF CHLOR ALKALI Page 10 
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The list and costs of raw matcria.ls and utilities to be supplied annually to the plant at full capacity 

(3550 t/y of caustic soda 100% as solution 32% w/w) 2570 t/y of liquid chlorine; 1500 t/y of 

Hydrochloric acid as solution 33% w/w; 2.640 of sodium hypochloritc 150 gpl) and obtained by 

products arc as follows: 

Raw materials 

Raw salt (99%NaCI) 6039 t/y x 73 S/t 
Chemicals 

Utilities 

Electric energy for process 
8,800,000 kWh/y x O.Q3 $/kWh 

Electric energy for services 
700,000 kWh/y x 0.03 $/kWh 

Demineralized water 6400 t/y x 35 S/t 

= USS 440,850 
= US$44,085 

USS484.935 

USS 264,000 

USS 21,000 

USS 22,400 

USS 307,400 

For the fmancial evaluation the costs arc grouped as follows: 

- raw material 1 (salt) 
- other raw materials 
- utilities 

TOTAL 

REMARKS: 

FC 
= FC 

LC 

USS 440,850 
USS 44,085 
USS307 . .i'.JO 

USS 792,335 

Chemicals (technical grade) are, generally utilized for brine treatment. 

The most important are: 

- Sodium sulphile 

- Sodium carbonaie 

- Barium chloride 

· Activaled carbon. chelaling resins, llocculanl, precoating material clc. 

·Sulphuric acid 98% for chlorine dr)ing and compression. 

PRODUCTION OF CHLOR ALKALI Page JI 



OPPORnJNllY STIJDY 

Beside the above mentioned chemicals caustic soda and hydrochloric acid (captive consumption) arc 

used for the start-up, dcmincralizcd water production. etc. 

3.3 RAW MATERIAL PURCHASING PROGRAMME AND STORAGE VOLUMES 

4. 

s. 

S.I 

On the assumption of the importation of the salt and chemicals. a stock of these equivalent to 6 

months consumption, at full production, is a necessity. 

The costs arc as follows: 

- Raw salt 3000 t equivalent to $219,000 

- Sulphuric acid 

- Sodium carbonate 

- Sodium sulphite $ 22,000 

- Barium chloride 

- Other chemicals 

TOTAL $ 241,000 

LOCATION 

Due to the high consumption of sail, the ideal place would be in the neighbourhood of a port. 

PROJECT ENC 'NEERING 

PROCESS DESCRIPTION 

Up-to-date chlorine-caustic soda processes are based on membrane clectrolyscrs (diaphragm 

process), while in the past mercury cathode cells were used. 

In the diaphragm process brine is fed continuously into all the cells and flow!'. from the anmk 

compartment through a diaphragm to the cathode. 

PRODUCTION OF CHLOR ALKALI 
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The main steps of the process. including the production of hydrochloric acid. can be summarized as 

I follows: 

I - brine preparation and its clcctrolysis 

- cblorinc cooling and drying 

I - chlorine compression and liquefaction 

I 
- caustic soda c-:>llcction 

- neutralization of wasted gases with production of sodium hypochlorile; 

I - hydrochloric acid synthesis 

I 
The process requires continuous operation of the plant. 

The design allows the plant 10 be operated wilhin a production range from 40% lo 100% of thc rared 

I capacily. 

I 5.1.1 Brine prrparation and its cltttrolnis 

I 
Raw salt is collected in an open storage area from which. through a feed mill and a belt conveyor is 

fed 10 the brine preparation tank wilh process water. The r.:sulting brine is collected in a waler 

I purifier with Oocculants; 1hen is seal to a sculer where it is scparaled from impurities. 

The NaCl solution prepared in this way (that i.c with a concentration of approximately 300 g/I) is fed 

I to the electrolyscrs. 

I 
The brine feed rate is held al a value proportional to the rated capacity of 1he electrolyscr so as 10 

en.;ure that the brine leaving the electrolyser will contain approx. 200 g/I NaCl. 

I The depleted brine leaving the electrolyscrs, saturated W:th chlorine, is first sent to the chlorate 

decomposer where concentrated hydrochloric acid is added to the brine for decomposing the excess 

I gas of chlorates in order to maintain them at an acceptable value for the membranes of the cell. then 

it is dechlorinated by vacuum dechlorination. 

I The chlorine gas is recovered in the main chlorine header. 

I 
Tlie dechlorinated brine is then passed through a column packed with activated carbon for 

neu1raliza1ion of 1hc last !races of dissolved chlorine which may adversely affect the subsequent 

I purification process. 

I PRODUCTION OF CHLOR ALKALI Page 13 
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S.1.2 

After neuualizing the excess aciditv. the dcchlorinated brine is submitted to the rc-saruration srcp. 

The sahlraled brine. at approx. 300 g/l NaCl. flows to the reactor, mcdwlically agitated. where ii is 

mixed wilh cbcmicals to prccipilatc the impurities. 

The impurities which arc usually present in a raw brine arc mainly magnesium. calcium. sulphate 

and , though in small quantity, iron. 

Caustic soda is used for precipitating magnesium as magnesium hydroxide. barium cbloridc lets 

sulphites prccipilatc as barium sulphites and sodium carbonate for the calcium prccipilation as 

calcium carbonate. 

The brine from the reactor flows by grarity to a sculcr and is then pumped through a filter of the 

prccoat type and sent to a rcccivcr. 

After CODtrolling the brine temperature. the filtered brine undergoes the purification process for 

reducing the Ca and Mg hardness to a few tenths of ppm, as required by the membrane cells 

process. 

High purification levels arc reached by ion exchange treatment i.a columns packed with chelating 

resins having high selcdiviry towards the metal ion impurities of the brine. 

Three columns arc installed. two in operation and one in regeneration. 

The operating sequence at the three columns is automatically controlled by a programme/controller. 

Following this srcp of purification. the brine flows to the cells. 

Chlorine (Ooling and doing 

Chlorine leaving 1he electrolyi;crs salura!cd wi1h water \'apour flows 10 a 1itanium ~hell and tubes 

cooler, where !he gas is cooled so 1hat most of its water vapour is condensed. 

Aflerwards the chlorine flows to a second shell and tuhe titanium cooler with chilled waler as cooling 

medium. 

The chlorine is sub-cooled so thal mos! of its water vapour is condensed in order 10 minimi1~ 

sulphuric acid consump1ion for chlorine drying. 
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5.1.J 

5'.1.4 

OPPORTIJNTIY STIJDY 

Chlorine saturated condensed water is sent to brine before dechlorination.. Sub-cooled chlorine is 

~ through a special mist eliminator. which rem~ salt mist and entrained pmidcs. and then 

flows to the farst drying tOW'Cr where it is dried by direct washing with sulphuric acid. 

A centrifugal pump- re-circulalcs the acid through the tower while a fraction of acid overflows 

continuomly to the dilute acid pump tank.. 

Dilute acid is stripped with air to remove dissoh'cd chlorine and is then pumped to a storage rank 

and thco to the plant battery limits. 

The conccnttatioa of miuflowing diluted sulphuric acid is kepl at approximately 80% which is a 

tolerable limit for the piping material and the cooler provided for the system. 

A similar acid circulation takes place in the second and third drying tower: from this tower aci:J 

overflows to the first drying tower at a concentration or about 93%. while fresh acid. at 96-98% 

CODCCDtration. is red continuously into the system from the concentrated acid head rank. 

Coolers arc provided to remOYC the absorption and dilution heat from the sulphuric acid solution. 

The cooling medium for these sulphuric acid coolers is chilled water. 

Chlorine qmprnsi9n 

Dry chlorine gas is compressed by a sulphuric acid liquid ring-compressor at approx. 35 AT A and 

delivered to chlorine liquefaction. or if needed. to the HCI synihcsis uni! and chlorine neutrali2...~ion 

(sodium hypochlorite. sec para 5.1.7). 

Chlorine liquefaction 

The compressed chlorine gas is condensed by a freon system. 

Condensed chlorine flows by gravi1y to liquid chlorine siorage tanks. 

The composition -,, non-condensed gases (known as sniff gas) is conlrollcd in order 10 keep the 

hydrogen contcn! \\.ilhin safe !imils. This sniff gas will be dcli\'ered lo 1he chlorine ncu1rali7.<1lion 

unit/gas. 

PRODUCTION OF CllLOR ALKALI Pai;r 15 



• 
OPPORnJNm' STIJDY I ------------

S.1.5 

S.1.6 

S.1.7 

C1151ic Soda 

The caustic soda from the clcctrolyscrs (a 33% NsOH water solution) is collcdcd in a stainless steel 

rcccr.cr located at the end of the electrolysis room and is dclivcrcd to utilization units.. 

N'!ltralintion of!!!Skd gass: hypodllorite prodmioa 

The absorption SJSlcm consists essentially oC oae reaction towu. two circu1atioa tanks and oC a set of 

CCDtrifuga1 pumps for rccirndating the absorptioa solution through the rcactioa tower. Vent and 

sniff chlorine gucs from ti:: various plant sections arc fed to the bottom oC the reaction tower, while 

diluted caustic enters at the top of the tower and is recirculated th•·ougb it until the limit strcugt.h has 

been obtained. 

This SCdor of the plant gives rise to a production of sodium hypochloritc solution. 

The normal quantity of chlorine to be neutralized is about the 3-4% of the total chlorine production. 

The capacity or the absorption SJS(em is calculated to neutralize up to about the 10% of the total 

chlorine produdion. Unabsorbed gucs such as nitrogen, oxygen and hydrogen arc vented by ao 

exhaust fan from the rcadion tower to the atmosphere. 

Hvdrochlnric acid smthrsis pnit 

The hydrochloric acid synthesis unit consists of 3 principal parts: the burner. the synthesis chambcr

heat exchanger assembly, the receptor. 

a) The burner consists of two silica tubes mounted inside a graphilor housing. These tubes arc fixed 

in the housing, in order to assure their easy replacement. The burner has two inlets. one for 

chlorine. and the other for hydrogen. 

b) The s~nthesis chamber-heat exchanger assembly consis1s of a combu.'ilion chamber provided '>l.ith 

1wo sight tubes which pcrmi11hc au1oma1ic con1rol of 1he name and 1he ligh1ing of 1he furnace. 

The uni1 s~n1hesis-absorp1ion 1ypc also includes a dis1ribu1ion clement \l.ilh an inlcl for rh~ 

absorber 
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The heat exchanger (al the lower part) consists of a column of absorbing blocks. The hear 

exchanger includes a column of coolct blocks. 

c) The rccep1or is a grapbilor clement for lhc separation or the acid product from the vent gases. 

At the bottom of Ibis clement lhcrc is a graphilor safety disk and below this an explosion guard. 

The hydrogen coming from clcc:trolysis room. after cooling is dclMrcd lo the furnace burner by 

blowers. 

The chlorine is directly red lo the furnace burner by the chlorine blowing system. The chlorine 

prcssarc is automatically cootrollcd by a pressure control valve. 

In both the hydrogen and chlorine lines automatic block vahcs interlocked with the furnace 

photocJccuic c:cll arc imtallcd In case of flame failure. the two valves arc au1om2tically closed. 

The hydrochloric acid gas is absorbed by wa1cr and lhc oblaincd hydrochloric acid solution flows 

down inlo an inlcrmcdiatc tar.It from where is pumped lo the sloragc lank. 

Exvmcd qvalitt of the prodgds 

The following dala arc based on planl operating under normal condi1ions al the rated production 

capacities for the different sections. 

.I) Caustic soda 

Solution al elcctrolyzcr outlet 

Analrsis: 
~aOH 

~aCI 

~aCI03 

32-35% w/w 
30 ppm 
20 ppm 

..!) Chlorine Cccll gas on dry basis) 

Anj)l~j~; 
CL, 97-98% v/v 
H; 0.1 v/v 
o~ 2.0 v/v 
incrrs & air balance 

.3) Hydrogen (cell gas on dry basis I 

Analy.,.js: 
H, 99.9% v/v 
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.4) Sodium bypodalorite 

Analysis: 
available chlorine 150 g/I 

.5) Liquid ddoriae 

moisture 20 ppm 

.6) Hydrocbloric add 

Analysis; 
Ha 31-33% w/w 

STORAGE FAC~ 

The caustic soda obtained as a solution at 32% by weight will be Slorcd in 4 tanks of 100 m3 capacity 

(about 16 days of production). 

As far as liquid chlorine is concerned. the plant is provided with 3 tanks for storing about 200 tons 

chlorine each one (about 2.5 months production). 

Sodium hmochlorite. solu1ion (150 g/I of available chlorine), is Slored in '.L tanks of 50 m3 (15 days of 

production). 

Hydrochloric acid solution 33% by weight will be stored in a 500 m3 tank (total capacity 190 t of HCI 

100% that is about 4.2 months of production). 

PACKAGING 

All the products are assumed to be sold in bulk. Therefore no packaging cost has been included. 

LAY .OUT AND CML WORKS 

The whole complex including the production planls, lhe u1ili1y and the general facility plant and the 

offices covers an area of about t.i.ooo sq.m. 
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The administratne offices. laboratories, lhc workshops. lhc Slorcbousc.. lhc electrical substation. the 

emergency dicscl power Slatioa. lhc electrolysis plant and its auxiliaries arc all inside buildings. All 

lhc remaining sections of the plant arc installed outdoors. 

The adminiSlratne building is of two-storeys, covering an area of 200 sq.m; its structure is of 

reinforced concrete while lhc walls, internal and external. arc of brickwork; lhc roof is insulated with 

mineral wool lagging covered wilh corrugated asbcSlos-ccmcnt sheets. 

The other buildings covering a total area of 1330 sq.m. arc of lhc same construction design. but 

single-storey. 

The roads and all the open space among lhc various plant sections arc asphalted. The routing of 

pipes an cables arc completely above-ground on stccl racks. The sewerage consists of two sewer 

systems: one for rain water collection an one for the waste water to be treated. 

INVESTMENT COST. DEPRECIATION AND MAINTENA!'lCE 

The inYCStmcnt COSls for lhe plant, utilities included. arc shown hercbclow. 

The machinery and equipment have been quoted by Oronzio De Nora. Milan. Italy. 

Description LC FC total 
MS MS MS 

a) machinery & equipment 6AOO 6AOO 
(FOB European pon) 

b) transponarion 0.300 0.600 0.900 
c) land + site preparation 0.130 -- 0.130 
d) civil works & steel strJctures 1.300 -- 1.300 
e) erection l.300 0.600 1.900 
f) insulaLion & painting 0.050 0.050 0.100 
g) spare pans -- 0.240 0.240 

Total 3.080 7.890 I0.970 

Contingencies 0.220 0.810 1.030 

Grand total 3.300 8.700 12.000 

The life cycle of rhe plant can be considered fifteen years. 

The annual maintenance coi;t, has hcen assumed USS 2.io.000. 
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6. 

7. 

7.1 

la the fmaacial evaluation lhe above mentioned total invcsrment cost ( contiagcncies included) has 

been subdivided as follows: 

Descriptioa 

preproduction expenditures 
preproduction expenditures 
machinery 
machinery 
land + site preparation 
civil works 

Total 

PLANT ORGANIZATION 

FC 
LC 
FC 
LC 
LC 
LC 

million S 

0.162 
0.312 
8.70 
1.70 
0.13 
1.47 

ll.474 

The plant has bcca considered as an autonomous unit. complete with utilities and facilities. 

MANPOWER 

No particular skills arc required for any of the positions listed below except for the technical 

manager, lhe production manager, lhe chief engineer and the chemist, who must have thorough 

training in the technology involved in the process with particular regard to analysis of raw materials 

and finished product, hazard control, maintenance of the cells and electric equipment. The 

requirements for all the other positions are not different from those required in any other chemical 

factory. It is recommended that on the job training is carried out by one expert, made available by 

1he technology supplier, for one year after the start-up. The relevant cost is estimated USS 120.000. 

MANAGEMENT 

General manager 
Technical manager 

Total 2 

N/y 

50,000 
40.000 

90,000 

Overheads ""1% 36,000 

126.000 
( 16.000 USS) 
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7.2 ADMINISTRATIVE DEPI'. 

I N/y 

I 
Financial manager 1 40,000 
Senior accountant 1 29,000 
Accountant clerks 2 24,000 
Purchasing dept. head 1 12,000 

I Purchasing dept. ass. 2 16,000 
Store head 1 12,000 
Store clerks 2 16,000 

I 
Sales dept. head 1 12,000 
Drivers 5 40,000 
Security officer 1 12,000 

I 
Guards 9 54,000 
Scaetarics 4 32,000 

---
Total 30 290,000 

I Overheads 40% 116,000 
----
406,000 

I 
(51,400 USS) 

I 7.3 PRODUCTION DEPARTMENT 

N/y 

I Production manager 1 40,000 
Shift foremen 8 96,000 
Shift operators 28 224,000 

I Semiskilled workers 28 168,000 
Chemist 1 25,000 
Analyst 4 48,000 

I Clerks 2 24,000 
Unskilled workers 8 40,000 

I 
Total 80 665.000 

Overheads 40% 226,000 

931,000 

I (117,800 USS) 

I 
I 
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7.4 MAINTENANCE DEPT. 

N/y 

Chief engineer l 40,000 
Engineers 4 60,000 
Workshop head l 12,000 
Mech. store bead l 10,000 
Foremen 3 36,000 
Welders 2 16,000 
Electricians 4 40,000 
Mechanics 6 60,000 
Semiskmcd 3 24,000 
Oerks 2 16,000 
Labourers 6 24,000 

Total 33 338,000 
Overheads 40% 135,200 

473,200 
( 60,000 USS) 

Summary 

$/y 

Administrative 32 67,400 
Production 80 117,800 
Maintenance 33 60,000 

Total Manpower 145 245,200 

8 IMPLEMENTATION SCHEDULE 

Approximately 20 months are needed for the design, construction and commissioning of the plant 

from the moment the project is approved. 

9. FINANCIAL EVALUATION 

The financial evaluation was carr;ed out by means of the COMFAR, whose schedules are enclosed 

as Annexe l. 

In addition to the coefficients and parameters indicated in rhe foreword, rhe following was 

considered: 
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9.1 

9.1.l 

9.1.2 

9.1.3 

OPPORTIJNl1Y STUDY 

INPUl'S 

lnmtmrnt costs 

The total investment costs amount to 12.974.200 US Dollars. The portion in foreign currencv 

accounts for 9,260.000 US Dollars. 

Details of these figures arc shown in chapter 55 

Soum or finance 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

1st disbursement 

USS 1.138,000 

USS 1,750,000 

USS300,000 

2nd disbursement Total 

USS 4.161.200 USS5.299.~ 

USS 4,625,000 USS 6.375,000 

USSS00,000 USSB00.000 

- £.ank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by 
the COMFAR. It can be used to cover part of the working capital 
before the plant starts the production. 

Working capital 

The working capital is proportional to the production programme. which. according lo the 

assumptions, is as follows: 

1st year 60% 

~nd year 80% 

3rd and subsequent years 100% 

When the plant is in full production, 1he required working capital amounts lo -'16.089 US Dollars, 

the foreign portion being USS 356,418. 
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It is worth mentioning that raw materials shall be available just before the commissioning and start

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 montLs before the plant starts to produce. 

The neCCSWJ sum is US $194,107 of which USS 162.567 in foreign currency. 

9.U Total prosluction costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 60% of its nominal capacity, the production costs 

amount to US$ 2,657;174. 

In the third year, at full production, the costs amount to US S 3,008,375 then they start a slight 

decrease year after year, to reach a constant amount of USS l,2n,535 from the 11th to 15th year. 

9.1.5 Sales menue 

Wber. the plant is in full production, the revenue is US S 3,995,500. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 40%: revenue = USS 1,598,200 

2nd year 60% : revenue = USS 2,397,300 

3rd year 80%: revenue = USS 3,196,400 

.tth and subsequent years: revenue = USS 3,995,000. 

9.2 EVALUATION RESULTS 

9.2.1 Internal Rate or Return 

The internal Rate of Return is: 11.26%. 
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9 .,., -- Break-Em! Point 

The Break-Even Point at 5th year is: 62% of production. 

Ir has been calculated according to the formula 

f~costs 

revenue - variable costs 

The fixed costs include: labour (direct (:?) + administrative), depreciation and financial costs. 

9.2.3 Pu-back Ptriod 

The pay-back period is less than 9 years, indud.!ng the construction period. 

10. FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs given to 

the COMF AR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange ~erect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 12.263,190 

Hence, the amount of foreign exchange earned and saved by implementi,1g this project is s.;ch that 

after having repaid the foreign loan and related intere:;ts, there is still a surplus which in term of 

present value amounts to USS 12,263,190. 

1 !) Direct labour 1s considered as a fixed cost. due to rhe necessity to have well trained people for the opc:rauon of rhc plant rcgardles.5 of 

,·,1pac1tv utrl11.a11on. 
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SV····················-----------·---····-·-·····---·--------···-···--------- CCllFAR 2.1 BALDO ' CO. S.R.L., MILAll, ITALY ---

C~.~OR-AllCAll PLANT 

OCTOBER 1990 

OPPORTUNITY STU>T • FillAL ISSUE 

2 year(S) of construction, 15 years of production 
currency conversion rates: 

foreign currency 1 unit • 

local currency 1 unit " 
1.0000 units .ccounting currency 

1.0000 units eccounting currency 
aCCOUlting currency: 1000 us s 

Total initial investment during construction phase 

fixed assets: 

current assets: 

total assets: 

12974.20 

0.00 

12974.20 

71.349 % foreign 

0.000 % foreign 
7t .349 % foreign 

---------------------------------------------------------------------------------------------------------------------------------
Source of funds during construction phase 

equity & grants: 

foreign loans 

local 

total 

loans 

funds 

Cashf low from operations 

Year: 

operating costs: 

depreciation 

interest 

----------------
production costs 

thereof foreign 

total sales 

gross income 

net income 
casll balance 

net cashflow 

5299.20 

6375.00 

800.00 

12474.20 

1 

730.73 

1334.34 

630.00 

--·----·----
2695.07 

68.18 % 

1598.20 

·1096.87 

·1096.87 

·1023.44 

670. 10 

0.000 % foreign 

51.105 % foreign 

10 

1277.54 1277.54 
1308.34 243.50 
255.00 0.00 

.... --- ........... -.... ------------
2840.88 1521-04 

63.41 % 37.14 % 

3995.50 3995.50 

11~4.62 2474.46 

692.77 1484.68 
1204.24 172!1. 18 

2256.11 'i28.18 

Net Present Value at: 10.00 % • 974.02 
Internal Rate of Return: 11.26 % 
Return on equity!: 8.38 % 
Return on eQuity2: 12.83 x 

-- ....... -...... -- ... -- --- .... -...... -- .... --- -- . -- -................... --- ..... ----................ -- -- ----· .. -··· -.................................... -......... -........................................................... .. 
Index ot Schedules produced by CCHFAR 

Total initial investment 

Total invest.nent durin') produce ion 

Total production costs 

'.Jork in9 Capi Cal reQui remcnts 

Cashflow Tables 

Projected Balance 

Net income scat-nt 

Source of finance 



l!V· • • - • • - - - - - - - • • • • • • • • • - • - - • - - • - - - - - - - - - - - • - - - - - - - - - - - - - - - - - - - - - - - - - - • - - - • • - CCMFAll 2.: 

Total Initial Investment in 1000 us s 

Tear •••••• 

Fiaed investment costs 

land. site pnperation. cevelcis-nt 
Buildings end civil works ••• -
Auxiliary and service facili~ies 
Incorporated fixed assets •• 
Plant mc:hinery and equipment 

Total fixed invest~t costs _ 

Pre-procl.ction c~pital expenditures. 

Net working capital 

Total initial investment costs 

Of it foreign. in% ••••• 

1990 

130.000 

980.000 

0.000 

0.000 
1910.0CO 

3020.000 

260.500 
0.000 

3280.500 

55.175 

0.000 
490.000 

0.000 

0.000 
8490.000 

8980.000 

713.700 
0.000 

9693.700 

76.823 

I 
• BALOO' CO. S.il.L.. !!!LAN. ITAl! ---1 
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!V--------------------------------------------------------------------------- CCl!FAll Z. l - BALDO' co. s.a.l., !!!LAN, !!~LT --· 

~otal Current ll1Ye$tment in 1000 us s 

YHr ••••• - ••• 

Fixed invtst..,,t costs 

L..O, sit• pr~ration, dNel~t 
Buildings end civil works •••• 
Auxili•ry end s~ice facilities 

Incorpa~•ted fixed assets - - -
Pl.nt, machinery end equis-nt 

rot•l fixed investment costs _ • 

Preprodu:tian capitals exp~itur~s
llorlting capital ••••••• 

Total current investment costs 

Of it foreign, X •••••• 

t992 

0.000 
0.000 
0.000 
0.000 
0.000 

------·--·---·-
0.000 

0.000 
197.362 

-------·--·--- . 
t97.J62 

82.370 

t993 1994 1995 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.00\l 0.000 0.000 
0.000 0.000 0.000 
0.000 IJ.000 0.000 

-----··-----·-- --------------- .................................... 
0.000 0.000 0.000 

0.000 J.OCO O.JCO 
56.942 S4.84Z 76.942 

.................................. --------------- --·------------
56.942 a:._1142 76.942 

90.062 a:..ot9 92.6:.5 

--- cc~:s:~ 1990 
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Total ~roeucticn C:sts in ~coo us s 

:; of nom. c~ity <single prOC..:Ct). 

Raw material 1 •• _ 

Other r:aw llateriats 

Utilities 

Energy ••••••• 

Labour, direct • • • 

Repeir, -intenence 

Spares 
Factory overneads 

Factory costs 
Adllini strative overheads •••••• 

lndir. costs, sales Md distributicn 

Direct costs, sales and distribution 

Depreciation •• 

Financial costs 

Total producticn costs 

Costs ~er 16lit C single prcduct > 
Of it fo~eisn, : 

Cf it va~iable,% 

Total labour •• 

a.coo 
176.340 
17.634 

122.96-0 

0.000 
117.800 
64.0CO 
32.000 

120.000 

650.734 
eo.oco 

(1.000 

0.000 
1334.340 
630.0CC 

2695.074 

1W3 

0.000 
264.510 
26.451 

11!4.440 
o.cco 

117.dOO 

96.000 

48.0CO 
0.000 

T.37.201 
110.COO 

0.000 
0.000 

1334.3.00 
526.250 

2677.791 

O.:JOO 
352.680 
35.268 

245.920 
0.000 

117 .llCO 
1211.000 
64.000 
0.000 

943.6611 

127.400 
0.000 
0.000 

1321.3:.0 
422.500 

2314.9011 

1995 

C.000 
440.350 
44.085 

307.400 

0.000 
117.!00 

160.000 
S0.000 

0.000 

1150. ns 
127.400 

0.000 
0.000 

BCll.340 
3111.750 

2904.625 

~-~CO 

4.o0.!!50 
:.:..oas 

;c1 .. ,co 
J.:co 

111.eco 
'.60.~00 

ao.:co 
J.CCO 

1150.135 

J -~00 

o.oco 
'3Cll.340 
255 .cco 

=============== =============== =============== =============== =============:= 
0.000 

611.175 
0.000 

197.800 

0.000 
65.973 
0.000 

197.800 

0.000 
64.508 

0.000 
245.200 

a.coo 
64.211 

0.000 
245.201) 

o.:~a 

n . .:.ca 
J.JCO 

2~5 .~CO 

I 

I 
I 
I 
I 
I 
I 
I 
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CHLCR·ALIC.\U PLANT • - • :c:caE~ . <;9· 

··········--·-----···-··-············-·······-··········---·--············- CCMFU 2.1 

Total Production Costs in 1CCO US S 

Year 

X of r.Clll. capacity (singie proeuc:J. 

Raw material 1 . • 

Ot~&r raw materials 

Utilities 

Energy • • . • . . . 

Lacour, direct .•• 

Repair, maintenance 

Spares • . • . • 

Factory overheads 

Fa:tory costs 

Admlnist.·ativ~ ov~rneads ..... . 

!r.dir. costs, sales and distri~·.1tion 

Jirect c~sts, sales and districu:ion 

O~preciation •. 

Fir.ancial costs 

Total production co<ts 

• 11" • ic. ~ 

1997 

0.000 
'--"0.850 

44.C85 

307.400 
0.000 

117.800 
160.IJOO 
8(1.000 
a.coo 

1150.135 
127.400 

0.000 
0.000 

1113. 500 
191.250 

2582.2115 

0.000 
9.?7~ 

1~8 

o.oco 
4.:.0.850 

44.085 

307.400 
0.000 

117.800 
160.000 
80.ooc 
a.coo 

1150.1!5 

127.4CO 

a.coo 
o.oco 

1:13.SCO 

127.5CO 

2518.535 

o.aco 
~2.~37 

1999 

0.000 
4.:.o.e5o 

4.:..085 

307.400 
0.000 

117.800 

'.60.000 
eo.oco 

1.0CO 

1150. 135 
·a.:.co 

a.coo 
0.000 

":J.500 

~3.750 

2.:.54. 785 
:::::-:::::::::::2::;::2 

) . 000 

''·~~2 

2000 

a.coo 
.:..:.0.850 

44.085 

307.400 
0.000 

117 .SOD 

160.000 
80.000 

J.000 

11~0.135 

: 27 • .:.co 
0.000 
0.000 

'113. 5CO 

0.000 

J.COO 

4.o.e~o 

.:.4.085 
301.:.co 

•J.JCO 

"!7.300 
"60.:00 

~o. ~~o 

J. :co 

~·so.•35 

.,~.~:o 

J. :::o 
UCO 

2~3.5CO 

J. =~o 

::::::::::::::::::::::: 

I 
I 
I 
I 
I 
I 
I 
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--------------------------------------------------------------------------- c:JtFAI 2.1 

~ot~l ?rQduction Costs in :oco us s 

!ear .................... .. 

X of r.o.. c~ity <single proc1Jct). 

bv uterial 1 ••• 

0th..- r.., .. terials 

Utilities 

Enef'SY-------
l.tlour. direct • • . 

Repair, Mint~e 

Spares·-·-· 
F.ctory overlleads 

F.ctory costs 

Adllinistratiw overheads •.•••• 

lndir_ costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation _ • 

FiNnCial costs 

Total proca.ction custs 

Costs per •.nit c single praduct J 

Of it foreign, X 

Of it variable,X 

Total labour •. 

zocz- 6 

0.000 
440.SSu 
44.085 

307.400 

0.000 
117.SOO 

160.000 

ll0.000 
0.000 

1150.135 
127.400 

0.000 

0.000 
0.000 

0.000 

1277.535 

=============== 
0.000 

44.221 

0.000 
~f.5.200 

IAlDO & CO_ S.l.L., l!!lA!C, IULY ---·-

CHLCR-ALiCALI P~ANT --- oc!cae~ 19;0 



ev----····--··-····------------------------------···-··--·····-·--·-···--···· CCl'IFAI 2.1 - 3Al00' ca. s.~.L •• ~llAN, ITAlT ... 

Net liorking C.pi tal in l~CO p- S 

Tear - - . . . . . . 1992 1993 1994 1995 1996·2006 

Coverase . . . . . llldc co to 

Current ;assets & 

Accounts r-eccivoblc 30 12.0 60.895 68.100 89.256 106.461 106.461 
ln-.-..ntory and lllilterials 111 3.3 97.329 145.993 194.657 243.321 243.321 
Energy . . . . . 0 0.000 0.000 0.000 0.000 o.coo 
Spares . . . . . 180 2.0 16.000 24.000 32.000 40.000 40.000 
\lork in pr-ogr-ess t 360.0 1.808 2.048 2.621 3.195 3. 195 
Finislled proeuct~ 15 24.0 30.447 34.050 44.6211 53.231 53.231 

Casi! in hand . . . 15 24.0 17.242 14.242 111.217 20.217 20.217 
Total curr-ent assets 223.no 288.432 381.379 466.425 466.425 
C1rrent liabilities and 

ACCl!lrltS payable - . . . . 1f 22.8 26.358 34.1211 42.232 50.3::.6 50.336 
... .................................... -------·-··-··· -- ................................... ...................... ------ ---·-·--·------

Net war-king capital . . . . 197.362 254.304 339.147 416.089 416.089 
!rcrease in war-king capital 197.362 56.942 84.842 76.942 0.000 

Net i.orking capital. local 34.795 40.454 54.012 59.671 59.671 
~et workirg capital, for-eign 162. 567 213.851 2S5.134 356.,18 356.4111 

Note: aide = miniaaJD days of 'overage ; coto = coefficient of tur-nover- • 

CHLCR·ALKAL! PLANT · · - OCT08ER 1990 
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l!'J--------------------------------------------------------------------------- C:::MFAR 2_: - 3AlDO. co_ S_iLL, '!!LAii, :-~~f ---

Source of Fin31"1ec. :.:nstruct1on rn !COO US s 

Yea,. ........................... 1990 1991 

I Ec;ui ty, Ol"Clinal"y -- 1138.000 4161.200 
Ec;ui ty, pl"efe,.ence. 0.000 0.000 
Subsioies, gr.,,tS 0.000 0.000 

loan A, fol"eign 1750.000 4625.000 I 
loan 3, foreign •. 0.000 0.000 
loan C, fol"eign 0.000 0.000 
loan A, local. ••• 0.000 0.000 
loan a. local. .•. 300.000 500.000 I 
Loan c. local. .•• 0.000 0.000 

---·--------·-· --·-·----------
Total loan ............. 2050.000 5125.000 I 
Cul"l"ent liabili"ties 0.000 0.000 
Bri ove,.draft 92.500 407.500 

---·-----·----- ---·---·--·----
Total funds ............ 3280.500 9693.700 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



?~··········································································· C::l'!FJ.il 2.1 

Scur:e ~f Firance, ~~Oducticn in 

YHr •••••••••••••• 

Equity, ordir.ary •• 

Equity, preference. 
S.bsidies, grants 

loan A. foreign 

L~B. foreign •• 

LOMI C, foreign • 

loan A, local •••• 

Loan 8, local •••• 

Loan C, local •••. 

Total loan •••••••• 

Cw-rent liabilities 

Eio V\k cverd~:!!:~t 

1992 

0.000 
0.000 
0.000 

·796.875 
0.000 

0.000 

0.000 
·266.667 

0.000 

-----·---·----· 
-1063.542 

26.358 
1023.436 

1CCO US s 

1993 

~.000 

o.oco 
0.000 

·796.875 

0.000 

o.oco 
0.000 

-266.667 

0.000 

---------------
·1063.542 

7.771 
66.636 

1994 

0.000 

0.000 
0.000 

·796.875 
0.000 

0.000 

0.000 
·266.667 

0.000 

-------------·· 
-1063.542 

8.104 
·401 .850 

1995 

a.coo 
0.000 
o.aco 

-~6.875 

a.coo 
0.000 

o.oco 
a.coo 
0.000 

------------·--
-~6.875 

8. 104 
·1089.048 

1996 

o.cco 
o.coo 
0.000 

·7'96.875 

a.coo 
a.coo 
c.aoo 
0.000 

0.000 
-..... -... --- ----- .... 

--c6.a~ 

a.coo 
·99.175 

~997·99 

o.cco 
0.000 
0.000 

·'96.81'.i 
0.000 

0.000 
0.000 
0.000 
0.000 

---------------
·796.875 

O.:JOO 
O.JOO 

I 

I 
I 
I 
I 
I 

~~~~~. '.~~.::::::: .......... ~ ~~: ~~~- ........ :~~~: ~~~ ........ ~ ~~~~ :~~~ ........ : '.~~ :~:~ ......... :=~= :~~~ ......... : ~~~:~~ -..... ·J 
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8V--------------------------------------------------------------------------- CCJIFAR 2.1 - BALDO & CO. S.R.L., MILAN, ITAL! -·· 

I Cashf low Tables, construction in 1000 us s 

Tear • - 1990 1991 

I Total cash inflow 3188.000 9286.200 ------ ...................... .. ..................................... 
Financial resources 3188.000 9286.200 
Sales, net of tax o.ooo 0.000 

Total cash outflow 3280.500 9693.700 
I 

--------·------ ----------··---
Total assets 3188.000 9286.200 
Operating costs 0.000 0.000 I 
Cost of finance 92.500 407.500 
Repayment o.ooo 0.000 
Corporate tax o.ooo 0.000 
Dividends paid 0.000 0.000 I 

Surplus C deficit > -92.500 ·407.500 
ClJ!aJleted cash balance -92.500 ·500.000 I 
Inflow, local 1438.000 4661.200 
Outflow, local 1470.500 2246.700 
Surp!us C deficit > -32.500 2414.500 
Inflow, foreign 17511.000 4625.000 

I 
Outflow, foreign • t81~.ooo 7447.000 
Surplus C deficit > ·60.000 -2822.000 I 
Net cash fl ow • . -3188.o::o ·9286.200 
C~leted net cashf low ·3188.000 -12474.200 

I ------ --- ----- --------- ----- .... -- ........................... --- -... -........... ----- -.. ----- ....... ---.. --------- ----- - .. -.. -.. -- --- .......... --....... --.. ----- -- -- .. ---- --
CHLOR·ALKALI PLA~r --- ocrcae~ 1i;; 
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8'1---------------------·-·--···-···-·-·········-····-·········-·-·--·---··--· CCMFAA 2_1 - aALCO & CO. S-~-l-, !'!!LAN, !UL! 

Cashflow t~bles, production in 1000 us s 

Year ••• 

Total cash inflow 

Financial resources 

Sales, net of tax 

Total cash out flow 

Total assets • 

Operating costs 

Cost of finance 

Repayment 

Corporate tax 

Dividends ~id 

Surplus ( deficit l 

c.-.1ated cas11 balance 

Inflow, local 

Outflow, local 

Surplus ( deficit l 

Inf low, foreign •• 

Cutflow, foreign •• 

Surplus C deficit ) 

Net cashflow •••• 
C~lated net cashflow 

1992 

1624.557 

26.358 

15?!1.200 

2647.995 

223.na 

730.734 

630.000 

1063.542 

o.ooc 
0.000 

-1023.438 

-1523.4!J 

1623.596 

831.618 

791.978 

0.961 

1816.377 

-1815.416 

670. 104 

-118a4.100 

1993 

2405.090 

7.790 

2397.3CO 

2471.n5 

64. 713 

817.201 

526.250 

1063.561 

0.000 

0.000 

-66.635 

·1590.073 

2405.090 

838.355 

1566.734 

0.000 

1633.370 

• 1633.370 

1523. 156 

-10280.940 

1994 

3204.503 

8_ 104 

3196.400 

2802.653 

92.946 

1071.068 

422.50a 

1063.542 

152.597 

0.000 

401.851 

-1188.222 

3204. 190 

1099.732 

2104.458 

0.314 

1702.920 

·1702.607 

1887.893 

·8393.048 

'.995 

4003.604 

8.104 

3995. 5CO 

2914.556 

85.046 

1277 .535 

318.~0 

796.8i5 

436.350 

a.CCC 

1089.C4J 

.99_ 175 

:.oa3.290 

1162.398 

2!!40.~91 

0.314 

1i52.157 

-1751.844 

22a4.673 

·6iea.375 

1996 

3995.500 

0.000 

3995.500 

2791.260 

o.:co 
1277 .535 

255.000 

796-875 

461.85() 

o.cco 

1204.240 

1 ~05 .C65 

~'795.5CO 

~17:..450 

2!!21.050 

a.coo 
1616.810 

- 1616.810 

2256.115 

·3932.260 

1997 

3995.5CO 

0.000 

3995.500 

2830.946 

o.oco 
1277.535 

191.250 

796.8~ 

565.2!!6 

a.coo 

1164.554 

2269.619 

3995 .S·:o 
12n.a86 

2717.6::. 

o.oco 
1553.060 

-1553.C60 

2152 .679 

-1779.581 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

CHLCR·ALKALl PLANT --- CCTCBE~ 199a 

- ----- ---- - -- - - - - • - •• • • • • • • • • - ·- ---- -- ---- - -- • -- • • • •• •• • • - • •• • - • -· - - • • • ··- • CCMFAR 2.: - 9ALOO i:. CO. S.R.L., ~!LAN, !TAU ----1 
Cashflow tables, production in 

Year ••• 

Total cash inflow 

Financial resources 

Sales, net of ta• 

Total cash outfl~~ 

rotal assets 

Cperat t ng costs 

Cost ol finance 

Re~yinent 

Corporate tax 

Dividends paid 

Surplus (deficit l 

CUllUlatc<I cas11 balance 

lnf'.ow, local 

.:utflow, t0CJl 

:~rolus (~~I·::'. l 

·; ... r ~.lsnt \ :;·,,, . . . . 

c;Vll'JlatCO net C.1SMltO~ 

lCaO US s 

1998 1999 2oaa 2~01 2~02 2CJ3 

3995. sea 3995 _sea 3995. 500 3995. 500 3995. 5co 3995. sea 

a.coo o.ooo .:i.ooo o.oco o.ooa o.oco 
3995. 500 3995. 500 3995. ~00 3'i95. 500 3995. 500 3995. 5CJ 

2792.696 2754.446 1919.321 2:07.321 2364.721 2!64.7''. 

o.cco 
1277.535 

127.SCO 

796.875 

s9o.7e6 

0.000 

1202.804 

!~72.423 

!;?s.s:~ 

'':3.3B6 

0.000 

1277.535 

63.7SO 

7?6.875 

616.2e6 

0.000 

1241. 054 

4713.477 

!?95.500 

!3:s.ne6 
: :t.6. ;, : .• 

: '.01. ~7? 
:'..~9.277 

0.000 

1277.535 

0.000 

0.000 

641. 7e6 

0 000 

2076. 179 

6789.656 

J';?S.SCO 

'35~.326 
"• I •• ---····. 

.•. ; ~ ~ 

·~: .•. ?35 

: : 76. 11? 

.. )~5.~56 

c.c:o 
1277.535 

a.coo 
989. 7.0 .. 

a. o~o 

1728. 179 

e~ 11. e3s 

:!:?95.~:o 

- - ;1 •. 

· ... '. 

. ·:3. '. ,'? 

~~53.~35 

O.JOO 
1277.535 

1. ;no 
a.coo 

1087.1e6 

o.cco 

1630.779 

10148.610 

3?95. sea 

-. :s ...• 

. - ':.••. i ~5 

. , ~IJ. 7·1 

O.SCJ 

1277.5!5 

~-~:~ 

0.000 

IC87. 1e6 

0.000 

'630. 77? 

11779. 3'i0 

3~95.Sc1 

• 7?Q. -~~ 

· ..... :·" 
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······-----------------------------·---··············--··---····--·--··--·· COMFAR 2.1 • ilALOO' CO. S.R.L., l'llLAN, ITALY-·-·· 

Cashfbw taoles, pr~tion in 1000 us s 

Tear • 2004 2005 2006 

I Total cash inflow 3995.500 3995.500 3995.500 
---·-·--------· -·------------ .. ---------------

I 
Financial resources 0.000 0.000 0.000 
Sales, net of tax • 3995.500 3995.500 3995.500 

Total cash outflow 2364.n1 2364.721 2364.n1 

I 
--------------- -------------·· ------··-------

Total assets 0.000 0.000 0.000 
Operating costs 1277.535 1277.535 1277.535 
Cost of finance 0.000 0.000 0.000 

I 
Repayment 0.000 0.000 0.000 
Corporate tax 1087. 186 1087. 186 1087 .186 
Dividends paid 0.000 0.000 0.000 

I Surplus ( deficit ) 1630.779 1630.7•9 1630.779 
C1.11Ulated casn balance 13410.170 15040.9'0 16671. 730 

I 
Inflow, loca1. 3995.500 3995.500 3995.500 
Outflow, local 1799.786 1799.786 1799.786 
Surplus , deficit ) 2195.714 2195.714 2195. 714 
lnf iow, foreign 0.000 0.000 0.000 

I 
Outflow, foreign • 564.935 564 }35 564.935 
Surplus C deficit ) -564.935 ·564.935 ·564.935 

Net cashflo11 • 1630. 779 1630.779 1630. 779 

I 
Cl.flaJlated net cashf low 11145.970 12776.750 14407.530 
--- --- ---- ------- --- ----------- ----------·---------- -------------- --..... -.. -- ----- .. --- .... ----...... -- --- ................ -.. -- .. -----....... ----- ------

CHLOR-AL(All PLANT ·•• CCTCBE~ 19;: 
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--- ---- - - --------- - ---- - -·"' ... '"' ••••••• ....... ••••• - ----- --- • • • • • • - • ·--- - ··- --- CCMFAR 2. ~ 

cashtlow oiscounti"'J: 

a) Equity paid versus Net income flow: 
Net present value •••••••••••••• 
Internal Rate of Return (IRRE1) 

bl Net ~orth versus Net cash return: 

·785.52 at 

8.38 x 

Net present value .. .... ... • •• .. 1484.32 at 
Internal Rate of Return (IRRE2l •• 12.83 % 

cl Internal Rate of Return on total investment: 
Net present V3lue ••••••••••••.• 
Internal Rate of Return ( IRR ) •• 

Net ~orth =Equity paid plus reserves 

974.02 at 
11.26 x 

10.00 x 

10.CO X 

10.00 x 

I 

I 
• BALDO 0. CO. S.Lt.., ~!LAM, I7ALY ·····1 

I 
I 
I 

................... ---------................... -··--- ----. -. ----... --...... --.. -- -------- .... ----. -------- ..... ----. -.. --- ...... · 1 
CHLCR·ALKALI PLANT ... CC7CBER :990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 

8v------------------------------------------------------------------------··· COllFAR 2.1 . BALDO' co. s.~.L., MILAM, ITALT ... 

Net tncC1111e Statement in 1000 us s 

I 
~ear . . . 1992 1993 1994 1995 1996 

Total sales, incl. sales tax . . 1598.200 2397.300 3196.400 3995.500 3995.5Cil 
L~ss: variable costs, incl. sales tax. 0.000 0.000 0.000 0.000 0.000 

I 
--------------- ·--------·----- --------------- --·-----------· ----·---------· Variable margin 1598.200 2397.300 3196.400 3995.500 3995.5c~ As % of total sales 100.000 100.000 '.00.000 100.000 100.' 

I 
I 

Non-variable costs, incl. depreciation 2065.074 2151.541 2392.408 2585.875 2585 .• .......................................... .......................................... ...................................... .. ....................................... ... ....................................... 
Operational 111argin ·466.874 245.759 803.992 1409.625 1409.625 As% of tctel sales -29.213 10.251 25.153 35.280 35.280 

Cost of finance . . 630.000 526.250 422.500 318.750 255.000 -------·------- --------------- .......................................... --------------- .......................................... 

I 
Gross profit -1096.874 -280.491 381.492 1090.875 1154.625 Allowances 0.000 0.000 0.000 0.000 0.000 Taxable profit ·1096.874 -280.491 381.492 1090.875 1154.625 Tax 0.000 0.000 152.597 436.350 461.850 

I 
-·------------- --------------- ... -........ ---- --... -- - ...................................... ......................................... 

Net profit . . -1096.874 ·280.491 228.895 654.525 692. 775 

I 
Dividends paid 0.000 0.000 0.000 0.000 0.000 Undistributed profit ·1096.874 ·280.491 228.895 654.525 692. 775 Accunulated undistributed profit -1096.874 -13n.365 ·1148.470 -493.945 198.1!29 

I 
Gross profit. X of total sales ·68.632 -11.700 11.935 27.303 28.898 Net profit, X of total sales ·68.632 -11. 700 7.161 16.382 17.339 ROE, Net profit, X of equity -20.699 ·5.293 4 319 12.351 13.073 ROI, Net profit+interest, X of invest. ·3.684 1.931 5.084 7.550 7.353 
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Net lnccme Statement in 1000 us $ 

Tear ••• 

Totill Sill cs, incl. sales til• . 
less: variable costs, incl. sales tax. 

V;iri;ible lllilrgin 

As X of total sales 

Non·v;iriable costs, 

Operational margin 

As X of totill ~"l~s 

Cost of finance 

Cross profit • 
Allowances •• 
Taxable profit 
Tax 

Net profit 

Dividends paid 

. 

incl. depreciation 

. 

Undistributed profit .••••• 
Accurulated undistributed profit 

Gross profit, X of total sales 

1997 1998 

3995.500 3995.500 

0.000 0.000 
...................................... -----------·---

3995.500 3995.500 

100.000 100.000 

2391.035 2391 .035 

--------------- ......................................... 

1604.465 1604.465 

40.157 40.157 

191.250 127.500 

--------------- -----·-------·· 
1413.215 1476.965 

0.000 0.000 

1413.215 1476.965 

565 .286 590.786 
--- ----- --.. --- .. ---------------

347.929 886.179 

CCl'IFAR 2. ~ 

1999 

3995.500 

0.000 
..................................... 

3995.500 

100.000 

2391.035 
... .................................... 

1604.465 

40. 157 

63.750 
....................................... 

1540.715 

0.000 

1540.715 

616.2!!6 

---------------
924.429 

0.000 

924.429 

2857.366 

36.561 

BALDO & :'.O. S.~.L., "![LAN, :7ALT ·•·•• 

2000 

3995.500 

0.000 
................................... 

3995 .500 

100.000 

2391.035 
.. ......... -.... -.. -.. ---

1604.465 

40.157 

0.000 
.. .... -..... -.... --.. -..... 

1604.465 

0.000 

1604.465 

641. 71!6 

----------·----
962.679 

0.000 

962.679 

3820.045 

40.157 

2001 

3995.500 

0.000 

---------------
3995.500 

100.000 

1521.035 
-.......... -.. -- ........ -

2474.465 

61.931 

0.000 

---------------
2474.465 

0.000 

2474.465 

?89.786 
.. -----.. -.... --....... 

'4~4.679 

a.coo 
1484.679 

s3o4.n4 

61.931 

Net profit, X of total sales 23.137 24.094 37.159 

ROE, NH profit, % of equity. 16.001 16.723 17.445 18.166 :S.017 

ROI, Net profit•interest, X of invest. 3.062 7.864 7.666 7.468 ;t.518 

I 
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·······················-··--------··--·---···············--···········-·--· CCJIFAR 2. I · BALDO 1 CO. S.~.L., MILAN, ITALY ··•·· 

Net Income Statement in 1000 us s 

I 
Tear . . . . . . 2002 2003 2004 2005 2006 

Total sales, incl. sales tax . . . 3995.500 3995.500 3995.500 3995.500 3995.500 less: variable costs, incl. sales tax. 0.000 0.000 0.000 0.000 0.000 

I 
-··-·----- ............ ................................. .................................. ... ..................................... -------·-------Variable margin . . 3995.500 3995.500 3995.500 3995.500 3995.5t'" As X of tot•l s•les 100.000 100.000 100.000 100.000 100.C 

I 
I 

Non-variable costs, incl. depreciation 12n.535 1277.535 1277.535 12n.53s 12n.53_ --·--------· --- ----·------·--- ........................................... ..................................... ... ..................................... 
Operational margin 2717.965 2717.965 2717.965 2717.965 2717.965 As X of total sales 68.026 68.026 68.026 68.026 68.026 

cost of finance . . 0.000 0.000 0.000 o.oc.o o.oco 

I 
..................................... ---------···--- --·------------ .................................... .......................................... 

Gross profit 2717.965 2717.965 2717.965 2717.965 2717.965 Allowances 0.000 0.000 0.000 0.000 0.000 Taxable profit 2717.965 2717.965 2717.965 2717.965 2717.965 Tax 1087.186 1087.186 1087.186 1087.1!!6 1081.1e6 

I 
--------------- ......................................... -------#·----·- --------------- ---------·-----Net profit . . 1630.779 1630. 779 1630.779 1630.779 1630.779 

I 
Dividends paid . 0.000 0.000 0.000 o.oac 0.0CO Undistributed profit . . 1630.779 1630.779 1630.779 1630.n9 1630.717 Accunulated undistributed profit 6935.503 8566.282 10191 .060 11827.!40 :3,58.62'.l 

I 
Gross profit, X of total sales 68.026 68.026 68.026 68.026 68.026 Net profit, X of total sales 40.815 40.815 40.815 40.815 40.815 ROE, Net profit, X of equity 30.n4 30.n4 3o.n4 Jo.n~ 3o.n~ ROI, Net profit+interest, X of invest. 12.651 12.651 12.651 i2.651 12.651 

I CHLOR·ALKALI PLANT · · - OCTCBE~ 199-: 
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!'I· - - - ... - - - . - - - .. - - - . - - - - - - .. - ... - - .. - - - - - - - - - - - - - - ... - - - - - - ... - - - - - - - - - - - . - - - - - - - - - - -

ProjKt~ hl¥>C:~ Shttts, Con$truct ion in lCOO US S 

Total assets 

Fixed assets, net of deprKiation 

Construction in progress 

Currmt assets 

Cash, bank • • • • • • • 

Cash surplus, finance available 

Loss carri~ forward 

Los,. 

Total liabilities 

Ec;ui ty caci tal 

RC!Scrves, rct~ined profit 

Profit •.••••••• 

Long and mediln urm debt 

Currmt li~bilities •• 

Bank overdraft, finance requir~. 

Total debt 

Ec;uity, X of liabilities 

l~O 

3280.SCO 

·-------·----·-
0.000 

3280.500 
0.000 
0.000 
0.000 
0.000 
0.000 

3280.500 

------·---··-·· 
1138.000 

0.000 
0.000 

2050.000 
0.000 

92.500 

2142.500 

34.690 

1'F91 

\2974.200 

----··---------
32!10.500 
'F693. 700 

o.oco 
0.000 
0.000 
0.000 
0.000 

12974.200 

---------·-----
5299.200 

0.000 

0.000 
7175.000 

0.000 
500.000 

7675.000 

40.844 

I 

I 
SALCO i ...., ···1 
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8V·······--··-·--·--···--·················-·····--···-····------·-···-······· CCJMFAI 2.1 • BALDO & CO. S.R.L., MILAll, liALT ••• 

Pr-ojKted Balance Sheets, Pr-oo.iction in 

Tatel essets 

F:xed •ssets, net of deprKietion 
Construction in progress 
Current essets 
Cash, b.lnlc 

Cash surplus, finance available 
Loss carried forward 

LOSS ••••••••••••• 

Total liabilities 

Equity capital 

Reserves, retained profit 
Pr-ofit ••••••••• 

Long and mediun term debt 
Current liabilities ••• 

Bank overdraft, finance required. 

Total debt 

Equity, X of liabilities 

tOOO US S 

1992 

12960.450 

11639.1160 

0.000 

206.478 
17.242 

0.000 
0.000 

1096.874 

12960.450 

5299.200 
0.000 

0.000 
6111.458 

26.358 
1523.438 

7661.254 

40.887 

1993 

11971.320 

10305.520 

0.000 
274.191 

14.242 

0.000 
1096.874 
280.491 

11971.320 

5299.200 

0.000 
0.000 

5047.917 
34. 128 

1590.072 

6672. 117 

44.266 

1994 

10742.920 

8984.181 

0.000 

l63. 162 
18.217 

0.000 
nn.365 

0.000 

10742.920 

5299.200 
0.000 

228.895 
3984.375 

42.232 
1188.222 

5214.829 

1995 

9290.736 

7675 .841 

0.000 
446.208 
2:1.217 
0.000 

1148.470 

0.000 

9290.736 

5299.200 
0.000 

654.525 
3187.500 

50.336 
99.176 

3337.012 

CHLOR·ALKALI PLA~T 

1996 

6367.501 

0.000 
446.208 
20.217 

t105.064 
493.945 

0.000 

~32.936 

5299.200 
0.000 

692.775 
2310.625 

5·1.336 

0.000 

··• OC~CoER 19~~ 

····••·•·····•·········· ·······•····•·•···························•······· CC.'IFAR 2. 1 • 9Ac00 ~CO. S.R.L., 'HLA~. !~~LT ····• 

Projected Balance Sheets, Production in 

Year 

Total assets 

fixed assets, net of depreciation 
Construction in progress 
Current assets 
Cash, bank 

Cash sur-plus, finance available 
Loss carried forward 
Loss • . • . . . . • 

Total liabiliti"s 

Equity capital 

!!~serves, retained profit 
Profit 

Long and medi un term debt 
Current liab1l1t1cs .. 

Bank overdraft, finance rP.ouircd. 

Total debt 

1000 us s 

1997 

7990.044 

5254.001 

0.000 
446.208 
20.217 

2269.618 

0.000 
0.000 

7990.044 

5299.200 
198.829 
847.929 

1593. 750 
50.336 

0.000 

1644.086 

66.323 
·······················-···························· 

1998 

8079.348 

4140.501 
0.000 

446.208 
20.217 

3472.422 

0.000 
0.000 

3079.348 

5299.200 
1046. 758 

886. 179 

796.875 
50.336 

0.000 

847.211 

65.589 

1999 

8206.902 

3027.001 

0.000 
446.208 
20.217 

4713.4n 

0.000 
o.ono 

6206.902 

5299.200 
1?32.937 

924.429 

0.000 
S11. 336 

0.000 

S0.336 

~4. 570 

2000 

9169.561 

1913. 501 

0.000 
446.208 
20.217 

6789.655 

0.000 
0.000 

9169.581 

5299.200 
2357.366 

962 .679 

0.000 
51.336 

0.000 

~il.336 

5 ~' ~?! 

......... · 

2~01 

10654.260 

1670.001 

0.000 
1.46.208 
n.217 

es 17.834 

0.000 
o.oco 

M654.260 

5299.2·Jo 
3~20.045 

1484 .679 

0.000 
50.336 

0.0IJO 

50.336 



I 

I 
COIFAR 2. 1 BALDO & CO. S.l.L •• ~!LAN. !TALT •··•· 

I Projected Bal;ance Shttts, Production in 1000 us s 

Tear . . . . . 2002 2003 2C04 2005 2006 I 
Total assets 12285.040 13915.820 15546.600 111n.380 18808.160 . . . . . 

-----·--·--·--· ......................................... ........................................... .. ........................................ ... ........................................ 

Fi&ed assets, net of c1ei:>reci11tion 1670.001 1670.001 1670.001 1670.001 1670.001 I Construction in progrHs 0.000 0.000 0.000 0.000 0.000 

Current assets . 446.208 446.2~8 446.208 4.06.208 446.208 

Cash, bank . . . 20.217 20.217 20.217 20.217 20.217 

t;ash surplus, finance available 10148.610 11779.390 13410.170 15040.950 16671.730 I loss c;arried forward 0.000 0.000 0.000 0.000 0.000 

Loss . . . 0.000 0.000 Q.000 0.000 0.000 

Total liabilities . . . . 12285.040 13915.820 15546.600 111n.3eo ~8808. 160 I 
--------------- -------------·- --------------- -------------·- ---------------

Equity capital . 5299.200 5299.200 5299.200 SZ99.200 5299.200 I R~serves, retained profit 5304.n' 6935.503 8566.282 10197.060 11827.B40 

Profit . . . 1630.779 1630. 719 1630.779 1630.779 1630.779 

Long and mediua term debt a.ace 0.000 0.000 0.0()0 0.000 

Current l i;ibi l i ties 50.336 50.336 50.336 50.336 50.336 I Bank overdraft, finance required. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . 50.336 50.336 50.336 50.336 50.336 

I Equity, X of liabilities 43. 135 38.080 34.086 30.850 28. 175 

CHLCR·ALKALI PLANT ..• OCTOBE~ 1990 I 
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FOREIGN EXCHANGE EVALUATION 
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!:'/· -------------------------------------------------------------------------- CQIFAll 2.1 - BALDO' CO. S.R.l., MILAN, tHLY ---

=or,·~ Exc:~~!!!le Effect in 1000 us s 
£c::ir . .JU1ic: ANlysis Hcluding indirect effects 
!CO uni ts forl!ign OJ = 

tOt.lt forl!ign inflow 

equity capital -
subsidies, grants 

loans ' ovl!rdraft 
experts 

indirect effects 

total forl!ign outflow 

roy.:iltil!s . 
equ i pmc!fl t . 
iniportl!d 111aterials 
rcp~)lllll!nt loans ' overd. 
other rl!paymi!nts 

rep~triatl!d wages 

dividends paid 

intl!rests 

indirect costs 

net foreign exchgl! f 1• ow 

import substit'n effect 
net forgn exc:hge effect 

present values at 
foreign exchange flaw • 

net f orgn exchge effect 

100.00 1.roits 

grind total 

637~.59 

--------·---
0.00 

0.00 

6376.59 

0.00 

................. 

24974.69 
.................................. 

0.00 

7992.00 

7916.10 

6376.59 

0.00 

0.00 

0.00 

2690.00 

............. 

• 18598. 10 

55137.90 

36539.80 

10.00 % 

·11536.37 

12363.19 

local QI 

total cons tr. total produc. 

6375.00 1.59 

------------ .................................... 

0.00 o.oo 
0.00 0.00 

63?5.00 1.59 
o.oo 0.00 

................ ············ 
?257.00 15717.69 

------··---- ·-------·---
0.00 0.00 

11862.00 -870.00 
0.00 7916. to 
o.oo 6376.59 
0.00 0.00 
0.00 o.oo 
0.00 0.00 

395.00 2295.00 
............. .............. 

·2882.00 • 15716. tC 
0.00 55137.90 

·2882.00 39421.80 

CHLOR • ALKAL[ PLANT 

• - • _ ••••• construction ••• _ •••••• production 
1990 1991 1992 1993 

1750.00 4!125.0C! 0.96 0.00 
-----------· -------·---- ... .............................. ................................... 

o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

1750.00 4625.00 0.96 o.oc 
0.00 0.00 0.00 0.00 

.............. .. ................. ................. . ................ 
1810.00 7447.00 1816.38 1633.37 

............................... -----·------ ----··------ ................................... 

0.00 0.00 0.00 0.00 
1740.00 7122.00 163.53 51.26 

0.00 0.00 345.97 338.96 
0.00 0.00 796.88 796.89 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 (J.00 0.00 

70.00 325.00 510 .00 4:.6.25 
............. ................. ................ ................. 

·60.00 ·2822.00 ·1815.42 -1633.37 
0.00 0.00 1598.20 2397.30 

·60.00 ·2822.00 ·217.22 763.'n 



-----------------------··························-··············--·-······· COMFAR 2.1 · BALDO' CO. S.R.L., MILAN, ITALT 

•:r~iqn Exchange Effect in 1000 US S 
Economic Analysis excluding indinc:t effects 

;oo units foreign !'.U = 100.00 units local cu 

1994 1995 

total foreign inf .. ow 0.31 0.31 

--·---··--·- ............................... 
~ity capital - - 0.00 0.00 
subsidies, grants 0.00 0.00 
loans & overdraft 0.31 0.31 
eJtports - 0.00 0.00 
inoirec:t effects .................. ...................... 

total foreign outflow 1702.92 1752.16 

------------ --·--·------
royal ties 0.00 0.00 
CGlJipinent 71.60 71.60 
iwf)Orted materials 451.95 564.93 
r·~::ayment loans & overd. 796.88 796.88 
other repayments . 0.00 0.00 
repatriated wages 0.00 0.00 
dividends paid 0.00 0.00 
interests 382.50 318. 75 
indirect costs ..................... ................ 

1996 

0.00 
................................ 

0.00 
0.00 

0.00 
0.00 

......................... 

1616.81 
............................. 

0.00 
0.00 

564.93 
796.88 

0.00 
0.00 
0.00 

255.00 
.. ................. 

procb:: t i on 
1997 

0.00 

------------
0.00 
0.00 

~-00 

0.00 
.............. 

1553.06 

·-----------
0.00 
0.00 

564.93 
796.88 

0.00 
0.00 
0.00 

191.25 

.................. 

1998 1999 2000 

0.00 0.00 0.00 

------------ ................................... . ............................ 
0.00 0.00 0.00 
0.0!1 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

................. . ............... . .................. 

1489.31 1425.56 564.93 

------------ ------------ ------------
0.00 0.00 0.00 
0.00 0.00 0.00 

564.93 564.93 564.93 
796.38 796.88 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
a.co 0.00 0.00 

127.50 63.75 0.00 

............ ................ .. .................. 

net foreign exchge flow ·1702.61 ·1751.84 -1616.81 -1553.06 -1489.31 -1425.56 -564.93 

I 

I 
--·-·1 

I 
I 
I 
I 
I 
I 
I 

~~~~~;~;;~~;~-~~~~;; ________ ~~~~~~~---·---~~~~~-------~~;~;~-------~;;;~~;-------~~;;~'.~-------;~~~~~; _______ ~;~~~~; _______ , 
present values at 

foreign exchange flow 
net lorgn eJtchge effect 

10.00 % 
·11536.:l7 

12363. 19 

CHLOR • ALKALI PLANT 
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··-········································································ CIJCFAll 2.1 
BALDO & CO. S.R.L., Mil.All, ITALT ·---· 

For~isn Exch!!!Se Effe=t in 1000 us s 
Economic Analysis excluding indirect effects 
100 units foreign OJ = 

total foreign inflow 

equity capital 
sub:> idies, grants 
loans & overdraft 
exports . 
indirect effects 

total foreign outflow 

royalties . . 
equipment 

i~rted materials 
repnyment loans & overd. 
other repayments . 
rep.1triated wages 
dividends paid 
interests . 
indirect costs 

net foreign exchge flow 
i~rt substit•n effect 
net forgn exchge effect 

present values at 
foreign exchange flow . 
ict forgn e,_hge effect 

t00.00 i.nits 

2001 

0.00 
............................... 

0.00 
0.00 
0.00 
0.00 

············ 
564.~l 

................................. 

0.00 
0.00 

564.93 
0.00 
0.00 
0.00 
0.00 
0.00 

.............. 

·564.93 
3995.50 
3430.56 

10.00 x 
·11536.37 
12JS3.19 

local OJ 

2002 

0.00 
--------- ......... 

0.00 
o.oo 
0.00 
0.00 

············ 
564.93 

............................... 
0.00 
o.oo 

564.93 
0.00 
0.00 
0.00 
0.00 
0.00 

............. 

·564.93 
3995.50 
3430.56 

2003 

o.oo 
... ............................. 

0.00 
0.00 
o.oo 
0.00 

.............. 

564.93 
... ........................... 

o.oo 
0.00 

564.93 
0.00 
0.00 
0.00 
0.00 
0.00 

............. 

-564.93 
3995.50 
3430.56 

CHLOR • ALKALI PLANT 

proclltt i an 
2004 

0.00 

·-----------
0.00 
0.00 
0.00 
0.00 

............. 

564.93 
............................... 

0.00 
0.00 

564.93 
0.00 
0.00 
o.oo 
0.00 
0.00 

............. 

·564.93 
3995.50 
3430.56 

2005 

0.00 
... ............................. 

0.00 
0.00 
0.00 
0.00 

············ 
564.93 

.................................... 

0.00 
0.00 

564.93 
0.00 
0.00 
0.00 
0.00 
0.00 

.............. 

·564. 93 
3995.50 
3430.56 

2006 

0.00 

---------- ...... 
0.00 
0.00 
0.00 
0.00 

. ............... 

564.93 
... ........................... 

0.00 
0.00 

564.93 
0.00 
0.00 
0.00 
0.00 
0.00 

.............. 

·564.93 
3995.50 
3430.56 

2007 

0.00 
. .............................. 

o.oc 
0.00 
0.00 
0.00 

............... 

·1226.42 
... .............................. 

0.00 
·1227.99 

0.00 
t.57 
0.00 
0.00 
0.00 
0.00 

............. 

1226.42 

1226.42 
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OPPORTIJNl1Y STIJDY 

SVMMARY AND CONCLUSIONS 

This opportunit} study analyses the possibiliry of producing Calcium Hypochlorite in Nigeria once 

the chlorine is available fro: the proposed chlor-alhli plant that has been described in another 

opponuniry study. 

Calcium Hypochlorite can be used as a sterilizing or bleaching agent and may replace both chlG 

and sodium hypochlorite. C.H. is as effective as chlorine gas, but has the advantage of being in 

powdered form and may be easily stored in hot climates. Dosage (in terms of active chlorine) is 

idco.tical to that of chlorine gas.Cl) 

It may therefore be used as a substitute of chlorine for a number of enrrmely imponant applications 

(also as far as its social impact is concerned) such as: 

·water treatment: disinfection of ciry and well water, water tanks. e1c. 

• disinfection of public facilities, hospitals, schools, etc. 

·disinfection of food processing plants (meat, dairies, CcaDDing, soft driUs, sugar refmerics, etc.) 

• industrial applications: bleaching of cotton yam and cotton cloth. etc. 

It is produced by using three main raw materials: chlorine gas, lime and c...aus1ic soda. 

All three would be of local origin. 

The plant will be located near the .:hlor-alkali plant (where chlorine and caustic soda can be 

available). Its nominal capacity is 2.100 l/y of HSH (High Strength Hypochlorite) ba!>ed on 250 

working days. 3 shifts/day. 8 hours/shift. 

The financial analysis of such a project was carried out. Details are given in chapter •J. 

The salient da:a of the project are as follows: 

- Fixed Assm; USS 8.309.800 

· WorkinLt ppiial (al full production): USS 171.713 

- Internal r11te of Return; I 7.07'1: 

- Break-fa-en Pnir.1 (al 51h year of produclion): ·B'r. 

- Pay-Rack Period; less than 8.5 years (including cons1ruction period) 

- Employees: •JJ 

' ! 1 !"or aJJ111onal llaCk!tJOund marcnal. sec Volume Ip. 12?. 
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The evaluation of cbc foreign exchange effect was also carried oul. 

ll shows a saving of USS 25.111.740 (as prcscnl value at 10%). 

On lbc basis of lbc analysis in this study. il is rccommcdcd chat a feasibility study be undertaken. 

INTRODUCTION 

Calcium hypochlorilc is a solid. bleaching agent wich lbc formula Ca(OCl)2. 

The strength (or cbc oxidizing power) of bypochlorilc solution is usually measured in ccrms of 

"available chlorine". 

"Available chlorine" may be expressed as a percentage which is grams of available chlorine per JOO 

ml solucion. 

Standard bleaching powders arc mixtures containing mainly calcium hy:pochlorile Ca (OCI)::!, 

calcium chloride CaC1i and so<fium chloride NaC1i with varying amounts of water. This study \\ill 

deal wilb the production of "Higb strcnglb hypochloritc" (HSH) which allows to obtain a solid 

hypochloritc wilb 70% or more. or available chlorine. 

The technical product is in the form or briquets and/or free flowing granules. 

Due to the low content of hygroscopic calcium chloride impurity. the product shows good chemical 

stability with very low decomposition rate. 
A typical analysis of the HSH is as follows: 

Ca(OCI), 
NaCl -
Ca( OH), 
CaCI~ -
CaC0

3 
Ca(CI03)

2 
Others 
Water 

mm 

max 

70% 
15-17% 
3-4% 
1-2% 
2-4% 
1·2% 
1-2% 
5% 

w/w 
w/w 
w/w 
w/w 
w/w 
w/w 
w/w 
w/w 

The mother liquor which remains after filtration of HSH is an important hy-product that can be used 

dirertly as a bleaching solution. 

A typical analysis of such a mo~her liquor is as follows: 

Ca(OCI), 
NaCl -
Water 

1).11 '(, 

19-20% 
halancc 

w/w 
w/w 
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OPPOR1 JNl1Y STIJDY 

USES 

Calcium hypochloritc is used as a sterilizing or bleaching agent. In these fields it has the same uses 

as other wcll known products such as chlorine or sodium hypochlorite; but. compircd with each or 

these,. it has the following advantages: 

·solid form (gnnulcs or briquets). easy to handle. pack. tramr ~rore; 

• DO danger o£ pollution, even if stored in large quantities: 

In addition it has chcsc other benefits when compared wit.i sodium hypochlorite only: 

- chemical stability 

- higher "available chlorine" content 

All these characteristics have brought up the success or thir. new product in the industrializ=d 

countries ad its use in Nigeria will be in the followiog n.ain application.s: 

a) Water treatment: disinfection or city and well waters. disinfection or water tank.~ removal anJ 

prevention or the growth or algae in tanks. 

b) Bleaching: bleaching or cotton yarn and cotton cloth. bleaching and disinrectic, of children's 

clO!hing and hospital linen. 

c) Industry: disinfection of facili1ies al meat processing plants. dairies. canning factories, soft drink 

factories and sugar refineries; disinfection cf bottles and water used in the produc1ion of !:oft 

drinks; disinfeclion of raw vegc1ables and frui1s. 

d) Public facili1ies: disinfecting. deodorizing and bleaching of floors. walls. drains and 1oile1s al 

hospitals, schools. railway s1a1ions and other public buildings. 

c) Domes1ic uses: disinf::cting. deodorizing and bleaching. 

This product would 1hercforc have a \'Cry cffec1ive social impacr. laking in10 considcralion 1he warcr 

and sani1a1ion problems of a rural populalion (lhe producl can he easily lransponrd and s1orcd). 

PRODUCTION OF c 
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2.2.1 

2 ~~ --

2.3 

MARKET AND PLANT CAPACl1Y 

Ongnd and supplT 

Al present, there is no production of calcium hypochlorite in Nigeria. The demand is satisfied by 

imports. The actual market cannot be asseMCd. because there are no data available. It is anyway 

confirmed hy NJD.B. that this product is imported by tClllile industry and Municipalities. 

Plant qwity 

Taking into consideration the minimum economical size for this kind of plant. a production of 2300 

t/y of HSH technical grade (that is 1600 t/y of pure calcium hypochlorite) will be malyzcd. 

This output is based on 250 working days/y, 3 shifts/day, 8 hours/shift. It also produces, as a by-

product, 10,000 t of calcium hypochlorite solution with a 11 % "available chlorine" that can be sold as 

such for disinfecting and bleaching purposes. 

SALES PRICE AND TOTAL REVENUE 

As far .&S calcium hypochlorite solution is concerned, its sale price can be fixed on the basis of the 

"available chlorine" content, that is on the basis of the quantity of chlorine of equivalent effect. 

As slated above, this available chlorine couteat ~ about 11 %; so the price of the calcium 

hypochlorite solution should be the 11% of the price of chlorine. which is traded at 365 S/t. Taking 

1his value as base price for chlorine. the price of the calcium hypochlorite so!ution can be evaluated 

at 365 x 0.11 = 40 S/t. For the HSH. on the other h 'nd. the value is higher than the equivalenl 

amount of chlorine. due 10 i1s easier distribution, slorage and u1iliza1ion. On !he inlernational 

markel ii is quoted al about 2000 S/t and this can be assumed as the selling price in Nigeria. 

Consequently the total annual revenues at full capacity (2300 t/y of HSH technical grade and 10.000 

m3 of calcium hypochlorite solution) rcsull as follows: 

-HSH 
1300 t/y x 1000 S/1 = 

· calc:-ium hypochlori1e solu1ion 
Hl.000 1/y x 40 S/1 = 

To1al 

4,600,000 S/y 

400.000 S/y 
.............................. 
:'.000.000 S/y 
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3. 

3.1 

3.l 

MATERIAL AND INPUTS 

CHEMISTRY 

The chemistry or the plant, i.e. the production or HSH can be represented by the following main 

reaction: 

As a consequence the main required raw materials arc calciuc: or md chlorine; caustic soda 

and sodium sulfite arc aJso needed. 

Caustic soda will be available in the Country, if the vlant .J in an opportunity study within 

this subscctor is implemented. 

Calcium oxide. largely available in the country, shoulc .c following specifications: 

Cao min 85 % 
MgO max 1 % 
SiO., max l % 
easo .. max 0.5 % 
CaC03 (unbacked) max 6.S % 
CaC03 (~rbackcd) max 4.5 % 
Fcp3 + ~03 max 0.5 % 
Ni.Co, Mn max traces % 

MATERIAL AND UTILmES REQUIREMENTS AND CO~TS 

The complete lis1 of inpu1s and u1ili1ies (amoun1s and cosls) 10 be supplied :innually 10 1hc plant al 

full capaci1y (2300 1/y) is: 

raw materials 
chlorine 
( 100% ba!.is) 
calcium oxidc<3> 
causli.: soda 100% 
sodium sulfi1c 

:Y>45 t x 365 USS/I 
1380 I x 40 USS/I 
1495 I x 495 USS/I 
11.5 t x 500 USS/I 

= 

USS 

965,425 
55.ZOO 

740,025 
5,750 

1,766,400 

In the evcn1 1ha1 the C..:hlor·Alkali projccl is not implemented ii is s1ill possible ro ins1all 1he planl for 

1hc production of HSH. In such a case. Chlorine has 10 he imported alon~ with Sodium Sulfilc. 

· - 1 !'or m11~ hmc pn:para11on 
'l) r:,prc~d .u cos1 of rhc l.1mc11onc raw marcnal 
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4. 

utilities 

cl.:ctric energy 
steam (10 atcf'> 
cooling water 
(T range = 10 C}(S) 

OPPORnJNflY STIJDY 

1.978.<XX> kWh x 0.1 USS/kWh 
7,475 t x 8 S/t 

322,<XX> m3 x 0,0075 m3 

= 

USS/y 

197,800 
59,800 

2,415 

260.015 

In the financial evaluation these costs and packaging costs arc allocated as follows: 

rawmat. l 
raw mat. 1 
other raw mat. 
utilities 

LC 
FC 
LC 
LC 

1,705,450 
5,150 

125,200 
260,015 

(chlorine caustic soda) 
(sodium sulfite) 
(calcium oxide & packaging) 

RAW MATERIALS PURCHASING AND STORAGE VOLUMF.S 

On the assumption of inslalling the plant next to toe proposed caustic soda plant. no stock of 

chlorine and caustic soda bas been considered nec:cssary, since these two produas have been 

presumed to be pipcJ directly from the production plant to the user. 

For sodium sulfite, being imported raw material, a stock equivalent to six months consumption at full 

capacity is advisable while for calcium oxide one month is enough. 

As a result the following amounts of chemical must be considered as a minimum stock: 

- sodium sulfite 
- calcium oxide 

LOCATION 

6t 
115 t 

equivalent to 
cquivalc11t to 

Total 

s 3,000 
s 4,600 

s 7,600 

Due to the connection of this production with the chlor-alkali plant. 1hc location should be nc::t 10 

the chlor-alkali plant. 

1 
) f'..xprcsscJ ilS C061 Of fuel 

1 S) r,preSM:d as'°'' of elec1nc energy for pumping 
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OPPORnJNIT\' mmv 

PROJECT ENGINEERING 

PROCESS DESCRimON 

The proposed process essentially consists oC a three-stage reaction. followed by filtration. drying and 

drum filling oC the main product. as shown in the attached proces.s flowshcct. 

Raw materials to be fed into the reactors arc: chlorine gas, milk of lime and caustic soda solution. 

While chlorine and caustic soda. as produced in the adjacent chloralkali plant. can be considered 

suitable processable chemicals, the commercially available slaked lime might show a wide range of 

impurity coment which could affect the quality and unifonniry of the fmal product. It is preferable to 

provide the on-site slaking oC commercial quick lime: a wdl designed slake improves the quality of 

the milk of lime by separating inerts and grits and by producing milk of uniform strength. 

Three reactors arc operated batchwise. A dosed amount of milk of lime is fed to the reactor and. 

under pH and temperature control. chlorine is added until the fed milk of lime is partially 

chlorinated. Caustic soda is then added to the reaction system and the reaction is completed under 

pH and temperature control 

All the reactors are provided with titanium coolers to remove reaction heat. 

The fmal product of the reaction is a slurry that flows to a receiver provided with agitator and 

refrigerating coil. 

Pressure inside the reaaors is nearly atmospheric (slightly negative). The amount of chlorine 

contaminated gas lo be vented lo :he chlorine neutr,.Jization unit depends on the concentration cf 

the feed chlorine: the higher the concentration, the less waste gas is eliminated. 

From the receiver, the slurry is pumped to a rotary filler where mosr of the mother liquor is 

separa1ed from rhe wcl cake. The mo1her liquor, collec1ed in a s1orage rank. is a bleach solu1ion \\ilh 

about !1% Ca(OCl)2 conten1, free of calcium chloride impuri1y. 

The cake enters 1he dryer properly mixed with the recycles in a granula1e. In 1he drying chamher the 

product enters into conlact wi1h hot air and flows concurrcnlly down 1hrough 1he drying chamber. 

Hol air is oblained by indirccl healing with steam. 

'l'RODUCTION OF 
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The dry product from the fluidized bed is pneumatically conveyed to an aJd-i>ack silo which feeds a 

sieve machine separating the HSH of proper granulometry from powders and large granules that are 

recycled le the granulator. 

HSH is collected in a storage silo and packaeed in 2::i kg bags provided with internal plastic bags. 

Spent air ~caves the drying chamber and passes to & cyclone separation system. Spent air form the 

cyclone is vented to the atmosphere after being de-powdered in a bag tilter and scrubbed in a packed 

tower in counter-current with alkaline water. 

In normal storage conditions the product will lose 3 to 5% of its available chlorine content in a year. 

PACKAGING 

The HSH will Ix; packed in 25 kg plastic bags t'.stimated 0.7 S per piece: for the whole production the 

cost of packaging will amount to USS 70,000 per year. 

LAYOUT AND CML WORKS 

The area covered by the general lay-out, is approx 3900 m2
, and can be divided as follows: 

- a multistorey building of 480 m2 surface, 15 m height, for the processing plant, utilities, workshop, 

warehouse and laboratory; 

- a two-storey building covering an area of 200 m:: for the administration offices and other services: 

- the remaining space consists of roads and courtyards. covered with gravel and rolled. 

The buildings for the processing equipmenl. ulilities. workshop, warehouses and lahoratory are 

covered with corrugated asbestos sheets and supported by steel columns and trusses. 

The floors arc of concrete with a hard aggregate as finishing surface. Partitions and external walls. 

where needed. arc of brickwork. The offices huilding has a reinforced concrete structure and inte;rnal 

and external walls made of hrickwork. The rooi is insulated hy mineral wool lagging CO\'Crcd with 

corrugated asbcstos-ccmen1; the floors are covered with tiles. 

The fence consists of wire ncuin~ supported hy small steel poles and is insrallcd all around the 

complex. 

PRODUCTION OF CALCIUM HYPOCHt..ORITE Pa"e 3J 
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INVESTMENT COSTS, DEPRECIATION AND MAINTENANCE 

Description LC FC Total 
MS MS MS 

Machinery and equipment for process 
and utilities FOii European pon -- 4.000 4.000 
Transponation 0.200 0.400 O.tiOO 
Erection 0800 0.400 1.200 
Insulations and paintings 0.075 0.050 0.125 
Site preparation 0.070 -- 0.070 
Civil works 0.766 -- 0.766 
Spare parts - 0.200 (1.200 

Total 1.911 5.0SO 6.961 

Contingencies 0.189 0.450 0.6.19 

GRAND TOTAL 2.100 5.500 7.600 

The machinery and equipment have been quoted by Garbato. ~lilan. Italy. 

The industrial life of the plact can be considered as 15 years. 

The annual mainrenancc cosl has been assumed equivalenl 10 4% of rhe machinery and equipmenl 

cosr. 1hat is 160,000 S. 

In the financial evalualion lhe invcstmenl cosls ( conringencies included) have been subdi\ided as 

follows: 

preproducrion expenditures 
prcproducrion expendirures 
machinery 
machinery 
civil works 
land + silc prcparalion 

PLANT ORGANIZATION 

FC 
LC 
FC 
LC 
LC 
LC 

0.140 million dollars 
0.232 million dollars 
5.500 million dollars 
1.089 million dollars 
0.941 million dollars 
0.070 million dollars 

TOT AL 7.972 million dollars 

The plant is considered as an autonomous unit. complete "i1h u1ili1ies and faciliries .. 1pera1ine under 

rhc direclion of an indcpcndcnl oq.~anizarion. 

PRODUCTION OF CALCIUM HYPOCHLORITE 
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7. \t.~POWER 

No particular skills are required for any of lhe positions lisled below excepc for lhe lechnictl 

manager, the production manager. the workshop engineer and the chemist. who must have thorough 

training di the technology involved in the process (with particular regard to analysis of raw materi3l.s 

and finished product • ..:orrosion problems. performance optimization). 

The requirements for all the olher positions are not different from those required in any other 

chemic.al factory. It is recommended that on the job training is carried out by one expert made 

available by the technology supplier, for one year after the start-up. 

The relevant cost is estimated USS l~.000. 

The number of personnel reflects the needs of three shifts. 

7.1 MANAGEMENT 

N/Y 

- General manager l 50,000 
- Technical manager l 40,000 

----------
Total 2 90,000 

Overheads 40% 36.~ 
-·---------

1:!6.000 
( 16,000 USS) 

1.1. ADMINISTRATIVE DEPT. 

~/Y 

· Financial manager 40.000 
· Accou,lanls 2 2-'.000 
- Purchasing dept. 12.000 
- Warehouse keepers 2 2-',000 
- Sales dept. I 12.000 
• Clerks & secretary 6 72.000 
·Guards 8 48,000 
· Drivers 3 2-'.000 

.................... 
Tolal 2-' 256.000 

Overheads "'41''; 102."'410 
...................... 

Total .158.-lllll 
H5 . .Ul0 USS) 

PRODUCTION Of CALCIU!\111\'POCllLORITE 
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PRODUcnON DEPT. 

N/Y 

- Production manager 1 40,000 
- Shift foreman 8 96,000 
- Shift opcralors 20 160,000 
- Semiskilled shift workers 20 120,000 
- Chemisl 1 25,000 
-Analysls 3 36,000 
- Clerk 1 12,000 

-----
Total 54 489.000 

Overheads 40% 1o5,600 

----
684,600 

(86,700 USS) 

MAINTENANCE DEPT. 

N/Y 

- Chief engineer 1 40,000 
- Foremen 2 24,000 
- Electricians 2 20,000 
- Mechanical fiuers 4 40,000 
- Semiskilled workers 2 16,000 
- Unskilled workers 2 12,000 

----------
Tolal 13 152,000 

Overheads 40% 60,800 ...... _______ 

212,800 
(27,000 USS) 

Summary: 

Administration ~ 61.400 S/y 
Production 54 86,700 S/y 
\faintenance 13 :!7.000 S/y 

........................... 
Total manpower 93 175.100 S/y 

l\fPLEMENTATION SCHEDULE 

From the moment the financing of the project i~ finalized. ZO months will he needed in order to 

design, build and commissioning the plant. 
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9. 

9.1 

9.1.l 

9.1.2 

FINANCIAL EVALUATION 

The fmancial evaluation was carried out by means of the COMFAR. whose schedules are enclosed 

asAnnexe l. 

In addition to the coefficients and parameters indicated in the foreword. the following was 

considered: 

INPUI'S 

lnvntment costs 

The total investment costs amount to 8.309,800 US Dollars. The portion in foreign currency accounts 

for 5.900.000 l IS Dollars. 

Details of these figures are sho\\11 in chapter 5.4 

Source of finance 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(ir.terest 15%) 

- Bank overdraft: 

1st disbursement 2nd disbursement Total 

USS628,000 USS 2.749,000 USS 3,3n,ooo 

USS 1,100,000 USS 2,895,000 USS 3.995.000 

USS300,000 USS 300,000 USS 600,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used tu cover part of the working capital before 
the plant starts the production. 
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9.1.3 

9.1.4 

Working capital 

The working capital is proportional to the production programme, whlch, according to the 

assumptions, is as follows: 

1st year 40% 

2nd ycar60% 

3rd ycar80% 

4th and subsequent years 100% 

When the plant is in full production, the required worki 

the foreign ponion being USS 36,252. 

...mounts to 171, 713 US Dollars, 

It is worth mentioning that raw materials shall be . JUSt before the commissioning and start· 

up of the plant. This means that a portion of the wor.i..ing capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is US $ 97,000 of which US $ 35,000 in foreign currency. 

Total production costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 40% of its nominal capaciry, the production costs 

amount to US$ 2,436,810. 

In the fourth year, at full production, the costs amount to US $ 3,479, 160, then they start a slight 

decrease year after year, to reach a constant amount of US S 1.431.500 from the I Irh to 15th year. 

The unit production cost results to be: 

PRODUCTION OF CALCIUM HYPOCHLORITE P· 
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9.1.5 Sain mf!Ue 

When the plant is in full production. the revenue is US S 5.000.000. As said before. the production 

programme foresees that full produ~ioo is reached gradually: 

1st year 40% : revenue = USS 2.000.000 

2nd year 60% : revenue = USS 3,000,000 

3rd year 80% : revenue = USS 4,000,000 

9.2 EVALUATION RESULTS 

9.2.1 lnkmal Rate · •f Return 

The internal Rate of Return is: 17.07%. 

9 ,~ -- Brtak-Even Point 

The Break-Even Point at Sth year is: 43% of production. 

It has been calculated according to the formula 

fixed costs 

revenue • variable costs 

The fixed costs include: labour (direct (S) + administrative). depreciation and financial costs. 

9.!.3 Pay-hack Period 

The pay·back period is less than 8.5 years. including the construction period. 

10. FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "ourllows" correspond to rhe inputs given to 

rhe COMFAR for rhe same irems. 

'' 1 D1rcr11.1hnur1s considered as fixed COii!, due 10 the necesa11v 10 have well trained peorle for !he operar1on of rhe r1an1 rcL?ar<llesi; of 

<.1rac1rv u11h1.a11on. 

P'RODUCTION OF CALCIUM llYl'OCHL@RITE 
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OPPORnJNm' STIJDY 

The yearly imported quantity and value have been assumed equal to the production programme. 

While the foreign cxchangc flow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 25,111,740. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests. there is still a surplus which in term of 

present value amoUDts lo USS 25,111,740. 

PRODUCTION OF CAl.CIUM HYPOCHLORITE Pa ~.at) 
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COMFAR SCHEDULES 
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!V······························································ ············· CCllFAR 2.1 • BALDO ' CC. S.R.L., Mll.&11, lrALT •· 

l:AlClllt HTPOCHLORITE 

OCTOBER 1990 

OPPORTUNITY STU>T • Fiii.Al ISSl.'E 

2 yeerCs> of canstruction, 15 ye•rs of production 
currency canversion r•tes: 

foreign curr11ney 1 unit z 

loc•l currency 1 unit z 

1.0000 units eccounting currency 
1.0000 uni ts eccOU'lting currency 

eccOU'lting currency: 1000 l.'S s 

Tot•l initial in~tment cllring constructicn phase 

fixed assets: 
curr-ent essets: 
tot•l essets: 

8309.llO 

0.00 

8309.80 

Souru of funds 6.Jring canstruction phase 

equity ' gr-ants: 
for-eign loans 
loca1: 
total 

loans 
funds 

Cashflow from oper-ations 

Tear: 
operating costs: 
depreci;ation 
inter-est 
............ -.. -............ -......... 

proclJc:t ion costs 
thC!reof foreign 
total sales 

gross income 
net income 
cash balar.:e 
net cash I~ ow 

nn.oo 
3995.00 

600.00 

79n.oo 

1 

1165.30 

861.91 

409.60 
............................... 

2436.81 

44.76 

2000.00 

·436.81 

·436.81 

·371.36 

737.61 

% 

5 

2431.50 

847.91 

159.80 
... ............................... 

3439.21 

24.61 

5000.00 

1560. 79 

936.47 

1285.0t 

1944.18 

70.854 % foreign 
0.000 % for-eign 

70.!54 % for-eign 

0.000 % foreign 

50. 113 % foreign 

~ 

to 

znuo 
155.95 

0.00 
---............... ---

2sa7.4S 

2.28 

SC00.00 

2~12.55 

t•4i.53 

1603.48 

1603.48 

: 

Net Present V~lue at: 
Internal Rate of Return: 
Return on equity!: 
Return on equity2: 

10.00 % = 
17.07 % 

17.79 % 
21. 76 % 

3786.26 

. --... -....... -... ---....... --..... ----..................... -.............. --................ -........ -..... --.................... ---. -....................... -................... ---...... ' 
lnde• of Schedules produced by CC~FA~ 

Total initial invest:nent 
Total invesrment during proO.Jction 
Total production costs 
~orkin9 Capital requirements 

Cashflow Tables 
?rojec:ted h•ance 
~et income statC'!lent 
S.Jurcc of fi.,ancc 



3'1··········································································· C:;MFAR 2.t 

~atal :ni ti al lnvcstmiint in !COO US S 

Tear • • • • • • 

Fixed investment casts 

Land, site pnpar•tian, devtl~t 

Buildings and civil works • • . • 

Auxiliary and service facilities 

tnccr-porated fixed assets • • 

~!ant :uchinery and ~ipaent 

. ;ital fixed investment casts • 

Pre·praO.ictian capiul expenditures. 

Net wor~ir.q ~~pi:al 

1990 

70.000 

626.000 

0.000 

0.000 
t200.000 

1396.000 

tWl 

0.000 
3t5.000 

0.000 
a.coo 

5389.000 

5704.000 

511.300 

o.coo 

lb215.300 

I 
I 

9ALCO' co. s.a.L .• ~[LAN, !~ALT ... 

I 
I 
I 
I 
I 

Total initial investment costs 

'.'.. '. ·_ ··:·'.:.: _ ·· · .. : _: .: _: : .: .: . : _____ ...... ":'.'. .......... __ ":'" .. ___ . _____ ... _____ ... ________ .... _ _ _ _ __ ..... __ _ _ _ ... I 
C:.LC:l.;.'4 HYPOCHLCR!TE ••• c::rc&ER :~~a 
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-------------------------------------- ,_ 

SV·················-········---·--·----·-······----------·-······----------·· ca.FAR 2.! - BALDO 1 :::l. S.it.~ .. 'l!LAIC. ITAL! --

Totel c~rrcnt lnvc$tmcnt in !OOJ us s 

Teer •• ____ . __ 

Fixed investlllent costs 

l.-.:1, site preperetion, de-lel~t 

Buildings end civil works _ ••• 

Auxil iery encl service fecil ities 
lncorporeted fixed essets _ • _ 

PlWlt, -.:!linery end ~•i:-nt 

Tatel fixed investment costs • _ 

t992 

0.000 

0.000 

0.000 
0.000 

0.000 
..................... ____ 

o.oco 

a.coo 
a.coo 
0.000 

0.000 

:i..:oo 
--·-··-·-------

o.=oo 

Preproduction cepiUls expenditures. 0.000 a.coo 
\lorlting capital _ •• - - - _ 97.086 9.1117 

Totel current imrestment costs 97.11116 9.517 

Of it foreign, X . _ •• _ • 35.536 0.000 

t994 

: .. oco l)_QCO 

0.000 0.'.lOO 

0.000 0.000 

0.000 0.000 
o.oco !l.JOO 

----···-·-·---- --····--------· 
0.:lC!! 0.000 

r ~ .. JCO 
30.746 

.6-0 30.:"46 

21.245 21.582 

CALC: :1... ... ~TPCC?IL:R I TE - • - CCi::&Eil !99( 



!V·-------- -·-· · · · · · · · ·· -·- ·-- --- --·-· ··· · · •···••·•· ·- ·- ----·-· · ··· -- --- ·· --- C::M<Ai! 2. 1 

!otat Pr~ttcn Ccsts 1n lCOO ~ S 

Teat" • • • • . . . 

: of ncm. ex.x:ty cs1n9le product). 

hM •1terial t •• 

Ctlltr raw .. terials 

:.Jtil itiH 

Energy - - ••••• 

Labelur. direct ••• 

Repmir. •intenance 

Spares 

Factory costs 

~inistrative overrieMiS .••••• 

lndir. costs. sales and distribution 

Direct costs. sales and distribution 

Dep-eciation •. 

~·~ial costs 

Total p.-oducti..., costs 

Costs pPr unit C s:n9le proauct ) 

Of it hre1gn, '.t 

Of it "Briable.'.; 

Total labour •. 

1992 

0.000 

682.200 

52.400 

100.000 

0.000 

86.700 

42.680 

21.320 

120.000 

1:05.300 

60.000 

0.000 

0.000 
Mt.910 
.;09.600 

2436.810 

=============== 
0.000 

44.763 

0.000 
!46.700 

1993 

0.000 

1023.300 

78.550 

150.000 

0.000 
M.7CO 

64.020 

32.000 

0.000 

1434.570 

00.000 
0.000 

0.000 
861.910 

339.650 

2696.130 

=============== 
0.000 

.34.963 

0.000 
146.700 

i994 

O.:JJO 

1364.;oo 

:~.300 

190.JOO 

0.000 
l!6. 700 

115.360 

42.640 

0.:100 

1873.900 
118.4CO 

O.:ICO 

0.000 
!54.910 

2.J9.7CO 

3Cl!6.910 

===========::=== 
0.000 

2?.625 
o.:co 

175. 100 

- SAi..CO .L :~ .. s.~.:.. .• 'l!!~A!ll. r~A;,.,l -·-

a.coo 
1705.450 

130.950 

260.000 

O.GOO 
116. 700 

?06.700 

53.300 

0.000 

2343.lC.0 

118.400 
0.000 
0.000 

1!47.910 
199.750 

J.;.;"9.160 

=============== 
a.coo 

25.476 

o.cco 
175.100 

:996 

o.cco 
?1:5.450 

:30.950 

2~0.000 

a.coo 
1!6.700 

:c6.700 
53.300 

0.000 

2343. lCO 

118.400 
0.000 

0.000 
1147.910 
159.!CO 

3439.210 

==============: 
0.000 

z.:..611 
().000 

:75.100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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---·-----··---·-·----···-···--··--·-·-·········--·---····----------------·-----·-··---·-··-~~~~~~~-~~~~~~~~~;:~-~~:--~~~~~~~-~~~; I 
·-··-············-··········-····-·---······-·--·-···--·-····- -------····· CCMFAR 2.1 · SALOO' CO. S.~·"·· ~ll~~. !TALT ···•· 

Total Proo,,ct ion Cos:s in !COO US S 

Teer ••.•... 

X of "°"· caoac i :·1 C; 1 nc; le prccuc t). 

q;iw Nter1 al ~ . . 

Other raw inateriats 

Utilities 

Energy ••••... 

Labour, direc: ... 

Repair, uintef'lance 

Sciarn .••.. 

Factory ?ver"eads 

Factcry costs 

Adllinisrr•tive cvern~aas ....•. 

lndir. costs, sales a'1d distr1cution 

Oirect costs, sales and d1str1but1cn 

Oeorec1.rion •. 

F inanc:11~ costs 

Total Pf"OCIUCttcn COH:I 

':I · '!' ·~rt?' r:n, 

~r . . :. .. 

1997 

o.aoo 
T705.4SO 
!30.950 

260.000 
o.ooc 

86.7()() 

106. 700 
53.300 
o.::oo 

1998 

n.coo 
1705 .t.50 

130.950 
260.000 

0.000 

lie. 700 
106. 7CO 

53.300 

0.000 

a.coo 
1705.450 

130.950 

260.000 
0.000 

lie. 700 

1C6.70Ci 
53.300 

J.000 

2CCO 

•l.COO 
!705 • .:050 

130.950 

260.0CO 
0.000 

1!6.700 

!C6.700 
53.3CO 
a.coo 

2C01 

.).000 
17:5.450 
1!0.950 
2~0.000 

0.000 
!6.700 

!C6. 700 
53.3CO 

J.000 
........ -....... -.. .. .. . ... .. -.......... ---.. . .. . .. .. -... -.... -.. .. .. .. .. .. .. ................ -.. .. .. .. .. .. ................... -.... .. 

2343. 100 

!?8 • .:.oo 
0.000 
0.000 

705.950 

119.850 

2!43. 100 
ea.:.oo 

0.000 

0.000 
7C5.?SO 

79.900 

2!43. 100 
!!8.:.CO 

a.coo 
0.000 

705.950 
J?.?50 

23~3. !CO 

ee.~co 

>J.000 
0.000 

705. 950 

o.~co 

2!~3. !CO 
!S.400 

0.000 

J.000 
'.~5.950 

~.000 

- .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. . . .. --.. .. .. .. .. .. .. .. .. .. .. . ................. -.. .. .. . ......... -.............. .. 
3257 .300 

0.0CO 

3217 .350 
-::::::s::s:z:&:z:sz::s:sa: 

·J.JOO 
" . . ..... 

3177.400 JlJ7.~SO 2~e1.45o 

: :::. === ::s: ::::s2222 ::::.::11::::22s:s2 

1.:co J.::co ) .000 

. .............. ·············· .............. ······························ ···················· 
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•••••••• ·••••••· .. ····-···--·······-··········-----·-··--·········--·-·--·-· CQIFAI 2.1 • BALDO & CO. S.R.L.. MILAll. ITALY ••••• 

1000 1..S S 

Tear • • • • • • • • • • • 

X of nm. c11P9City Csi.-1gle pr<OJct). 

•• mteri1l 1 ••• 

Other r.., .. terf 1ls 

Utilities •• 

Energy ••••••• 

l8bour, dL·ect ••• 

lepeir, mintenance 

Spares 

Factory overheads 

Factory costs • • 

~lnlstratlve overheads • • • ••• 

lrdir. costs. sales and distribution 

Direct costs, s1les and distribution 

Depreci1tion •• 

Financi•l costs 

Total pr<OJction costs 

Costs per ~it ( single pr<OJct ) 

Of it forei#'I, X 

Of it variable.X 

Total labour •• 

2002- 6 

0.000 

1705.450 

130.950 

260.000 
0.000 

86.700 

106.700 

53.300 
0.000 

2343.100 
118.400 

0.000 

0.000 

0.000 

0.000 

2431.500 

=============== 
0.000 
2.,29 
a.coo 

1~.100 

CALC:UM HTPOCHLORITE •.. ocrcaER 1990 
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:!'I· •• - .. - - - - - •• - - - - - - - - - - - - - - - - - - - - • - - - • - - - - • - - • • - - - - - - - - - - - - - - • - - - - - - • - - - • - - ~::~FAR 2. 1 - i!Al:C ~CO. S.~.l-, ~ll1.N, !!AU 

I :ooo us s 

Year 1992 1993 1~94 1<;95 

I 
Coverage mdc CCltO 

Current assets ' 
Accounts rK1tivabl1t 30 12.0 97.108 124.548 163.525 2:12.625 202.625 

Inventory and materials 10 34.4 4.453 6.675 8.!li'S 1t.156 1,_156 I 
:nergy - - 0 0.000 0.0'.lO O.OGO 0.000 0.000 

Spares - 180 2.0 10.660 16.000 21.320 26.650 25.650 

llOrk in progr~ss 1 360.0 3.070 3.985 5.Z~S 6.509 6.509 I 
Finished products 15 24.0 48.554 6Z.27t. 81.762 1G1.312 101.312 

C3Sh in hand - 15 24.0 13.779 10.113 12.629 13.962 13.962 

Total current assets 177.625 223.594 293.320 362.214 362.214 

Current liabilities and I 
Accounts payablit - - 29 12.3 80.539 116.692 152.353 190.502 190.502 

--·----·------- ........................................ --------------- --------------- ........................................... 

Net working capital - 97.0M 106.903 140.967 171.713 171.713 

lncreasit in working capital 97.0!!6 9.817 3t..064 3.!.7~6 0.000 I 
~et working capital, loc31 62.565 e5.n8 1n.?6S i35 • .:.6i 135 .461 

N~t wor~ing c3pi tal. foreign 34.501 21.765 29.002 36.252 36.252 I 
~cte: mdc: = minina.m days of coverage ; coto = coefficient of turnover • I 
---- -- ----· ............ ---- -- -- ---- -------.. -- ---- --- --- -- --- -- ------. ----------- -. ----- ------- -- ---... -.. -·---- -- ----- ..................................................... ... 

CALCI~~ HYPOCHLCRITE ··• OCTOBER 19901 
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!IV-----------------------------------------------------------------------·--- CCllFAR 2.1 - !!ALDO & CO. S.ll.L., !Ill.All, :uu --· 

Source ~~ Finance, construc.tion in 

Year _ .• _ --··· •••.• 

Equity, ordinary •• 

Equity, preference. 

Subsidies, grants 

Loan A, foreign 

Loan B, foreign •• 

Loan C, foreign 

Loan A, local. ••• 

Loan B, local •••• 

loan C, local. •• _ 

Total loan •••••••• 

Current l i abil it i es 

1990 

62!!.COO 

0.000 

0.000 

tt00.000 

0.000 

0.000 

0.000 

3(10.000 

0.000 

1400.000 

0.000 

tcoo us s 

1991 

2749.000 

0.000 

0.000 

2895-000 

0.000 

0.00() 

0.000 

300.000 

0.000 

3195.000 

0.000 
Banlc overdraft 66.500 271.300 

Total funds • • • •• • • 2094.500 6215 .300 

C.\i..C:L'M ifYPCCHLORITE ••• OC:'IJBER :c;c;c 



.. ---------------------------------~-- ----- -

~·1--------· -- - · · ·--- · · - - --- • · · -- - - - · - - - · ·- - ·· ·····-------· ·-· ·-- - · - - • - - -·-- -- C:!'IF.IR 2.1 

Scurce of Finance, ~roeucticn in lCOO US S 

Year ······-·-··-·-

Equity, ordin0>ry .. 

Equity, preference. 
Sl.'bsi~ies, grants 

Loan A, foreign 

Loan 8, foreign •• 

t.oan c, foreign • 

Loan A, local •••. 

Loan 8, local •••• 

Loan C, local. ••• 

Total loan •••••.•. 

Current liabilities 
Sri overdraft 

1992 

0.000 
0.000 
a.coo 

-~99.375 

0.000 
a.coo 
o.oca 

-200.caa 
o_ooo 

-----------·---
-699.375 

80.539 

371.361 

1993 

0.000 
0.000 
0.000 

-~~-375 

0.000 
0.000 
0.000 

-200.000 
0.000 

----·---·------
·699.375 

36. 153 

-335.041 

l'P94 

a.ace 
:1.000 
0.000 

-499.375 

0.000 
0.000 
a.coo 

-200.000 
a.coo 

--------··---·-
-699.375 

35.661 
·374. 120 

l'P95 

a.coo 
0.000 
0.000 

-~99.375 

-o.aaa 
0.000 
0.000 
0.000 
0.000 

--------····---
-~99.375 

38. 149 
0.000 

l'P96-99 

a.coo 
o.~ao 

0.000 

-~'>9.375 

0.000 
o.oco 
a.cco 
a.coo 
a.coo 

---------------
-499.375 

0.000 
0.000 

I 
I 
I 
I 
I 
I 
I 
I 

Total funds .••• _.. -247 .475 -998.263 -10:!! .!34 -'61.226 -~99.375 --------------------- --- --- -- ------ ------ ----- ------------ -------. ---. -----·-. -----. --. -. --~~~~;~~- ~~~~~~~~~ ;~~-~~ ~--~~~~~~~- ~~1 
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av------------------------------------------· --- ---·-----------------------·- c:lMFAll 2.1 - BALDO' co. S.R.l., MILAN. !ULT --· 

Cashflow rebles, construction in 1000 us ~ 

Tear ••• 

Total cash inflow 

Finencial resources 

Sales. net of tax 

Total cash outflow 

Taul assets • 
Operating costs • 
Cost of finance 
Repayment 

Corporate tax 

Dividends paid 

Surplus C deficit > 
Cuaulated cash balance 

Inflow, local 

Outflow, local 
Surplus C defic•t ) 
Inflow, foreign 
Outflow, foreign • 
Surplus (deficit ) 

Net cash fl ow • • 
CUllUlated net cashflow 

1990 

2028.000 

20211.000 

0.000 

2094.500 

20211.000 

0.000 

66.500 
0.000 

D.000 

0.000 

·66.500 

-66.500 

9211.000 

950.500 
·22.500 

1100.000 

1144.000 

-44.000 

·2028.000 

·20211.000 

1991 

5944.00' 

5944.000 

0.000 

6215.300 

5944.000 

0.000 

271.300 
0.000 

0.000 

0.000 

·271.300 

-337.llOO 

3049.000 

1471.500 

1sn.5oo 

2895.000 

4743.800 

·18411.!!00 

·594'.000 

• 7972.000 

c.\LC[~'M HYPOCHLCRITE •.. ocroeeq 1990 



ev---------····------··---··-------·-·--·-----------··----------------------- c:MFAR 2.1 - SALOO & co. S.R.L., MILAN, ITALY ---

Cashflow tables, production in 

Year __ _ 

Total cash inf low 

Financial resources 

Sales, net of tax • 

Total cash outflow • 

1000 us s 

1992 

2080.539 

80.539 
2000.000 

2451 .900 

1993 

3036.453 

36.453 
3000.000 

2701.413 

1994 

4035 .661 

35.661 
4000.000 

3366.336 

1995 

5038. 148 

38. 149 
5000.000 

3807.856 

1996 

5000.000 

0.000 
5000.000 

3714.991 

1997 

5000.000 

0.000 
5000.000 

3747.805 

--------------- --------------- --------------- --------------- --------------- ---------------
Total assets • 

Operating costs 

Cost of f i nance 

Repayment 

Corporate tax 

Dividends paid 

Surplus ( deficit ) 

C1.J11Ulated ca~h balance 

Inflow, local ••• 

Outflow, local .•• 

Surplus ( deficit l 
Inflow, foreign •. 

Outflow, foreign •• 
Surplus ( deficit J 

Net cashflow • • . • 

Cunulated net cashflow 

177.625 
1165.300 
409.6GO 
699.375 

0.000 
0.000 

-371.361 
-709.161 

2080.140 
1454.405 
625.735 

0.399 
997.495 

·997.096 

737.614 
·7234 386 

45.970 
1494.570 
339.650 
699.675 
121.548 

0.000 

335.041 
·374. 120 

3036.453 
1899.674 
1136.779 

0.000 
801.739 

-801 .739 

1374.066 
-5860.320 

69.725 
1962.300 
269. 700 
699.375 
365.236 

0.000 

669.325 
295.205 

4035 628 
25n.751 
1462.1!77 

0.033 
793.585 

-793.552 

1638.400 
-4221 .920 

68.894 
2431.500 

199.750 
499.375 
6CJ8.336 

0.000 

1230.292 
1525.498 

5038.116 
3042.398 
1995.718 

0.033 
765.458 

-765.425 

1929.418 
-2292.502 

0.000 
2431 .500 
159.800 
499.375 
f,24.316 

0.000 

i.:'.85.009 
2810.506 

5000.000 
2996.766 
2003.234 

0.000 
718.225 

• 718.225 

1~44.184 

-348.319 

0.000 
2431.500 
119.850 
499.375 
697.080 

0.000 

1252. 19:; 
4062.701 

5000.000 
3069.530 
1930.470 

0.000 
678.275 

-678.275 

1871 .420 
1523. 101 

C~LCIUM HYPOCHLORITE ••• OCTOBER 1991 

··--·-·--······-----········-··-----·····················-··-·············· CCMFAR 2.1 - BALOO & CO. S.R.L., MILAN, ITALY --·-

Cashflow t1Jbles, production in 

Year ••• 

Total cash inf low 

Financial resources 

Sales, net of lax 

Total cash outflow 

1000 us s 

1998 

5000.000 

0.000 

5000.000 

3723.835 

1999 

5000.000 

0.000 
5000.000 

3699.865 

2000 

5000.000 

0.000 
5000.000 

3176. 521 

2001 

5000.000 

0.000 
5000.0CO 

3396.521 

2002 

5000.0CO 

0.000 
5000.000 

3458.900 

2003 

5000.000 

n.ooo 
5000.0CO 

3458.900 
.................... __ ........................................ ____ .................................................................................. .. 

Total assets • 

r,peratlng costs 

Cost of f i nonce 

Repayment 

Corporate tax 

Dividends paid 

surplus c d~flcit > 
C..nuloted cosh boloncc 

Inflow, local 

outflow, l oc~l 

•,,!•I :w. • :r"!l -;.., , 

:~ro1us ( ~etic1: ; 

·i~t c-.isnflow .... 

·: .•. :·Til1\ tltCd nee .:.1snr low 

0.000 
2U1.500 

79.900 
499.375 
713.060 

0.000 

1276.165 
5338.865 

5000.000 
1085. s 10 
''l':, . • -;~ 

1. :r.o 

· ,,33_ !ZS 

H3S~. ·~~O 

:378. So< I 

0.000 
2431.500 

39.950 
499.375 
729.040 

0.000 

1300. 135 
6639.000 

5000.000 
3101.t.90 

. :?8.375 

":139.1.60 
c218.JOO 

0.000 
2431.500 

0.000 
0.000 

745.020 
0.000 

1823.479 
8462.479 

5000.000 
3117.470 
·~e2.S3~ 

J.XO , .. , . :~ ,) 
~f.VSO 

1823.t.80 
7041 .41? 

0.000 
2431.500 

0.000 
0.000 

965.020 
0.000 

1603.479 
10065.960 

5000.000 
3337 .470 
• '.62 .::J 

·59.J~o 

'603.:.~J 

~64 ... ;s-? 

0.000 
2431.5CO 

0.000 
0.000 

1027.400 
0.000 

1541.100 

11607 .060 

5000.000 
33??.350 
1 ~·~O. ''.iO 

; ,,:ca 
: ? . ~~/) 

·59.JSO 

'.541. ~00 
: J 186. J60 

0.000 
2431. 500 

o.oco 
0.000 

1027.4CO 
0.000 

1541,100 

13148. 160 

sono. coo 
3399.850 

). : : : 

·~?.OSO 

~ ~727. 16) 

......................................................................................................................................................... 
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················------------------··········-······························ COllFAR 2.1 • BALDO & CO. S.R.L., MILAN, ITALY-----

Cashflow tables, production in 

Year ••• 

Financial resources 
Sales, net of tax • 

Total cash outflow 

Total assets • • 
Operating costs 
Cost of finance 
Repayment 

Corporate tax 
Dividends paid 

Surplus C deficit l 
CIJlkllated cash balance 

Inflow, local 
Outflow, local 
Surptus C deficit l 
Inf low, foreign .• 
Outflow, foreign • 
Surplus C deficit l 

i;et cashflow • 
CIJlkllated net cashf low 

1000 us s 

2004 

5000.000 

0.000 
5000.000 

3458.900 

0.000 
2431 .500 

0.000 
0.000 

1027.400 
0.000 

1541 .100 
14689.260 

5000.000 
3399.850 
1600.150 

0.000 
59.050 

-59.050 

1541.100 
13268.260 

2005 

5000.000 

0.000 
5000.000 

3458.900 

0.000 
2431 .500 

0.000 
0.000 

1027.400 
0.000 

1541. 100 
16230.360 

5000.000 
3399.850 
1600.150 

0.000 
59.050 

-59.050 

1541.100 
14809.360 

2006 

5000.00Q 

0.000 
5000.000 

3458.900 

0.000 
2431.500 

0.000 
0.000 

1027.400 
0.000 

1541. 100 
17771.460 

5000.000 
3399.850 
1600.150 

0.000 
59.050 

-59.050 

1541.100 
16350.460 

C~LCIUM HYPOCHLCR!TE -·- acres:• '.~GC 
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Casnflow Oiscountin9: 

a) Equity pL:d versus Net inca11e flow: 
Net present value •••••••..••••• 

lntern3l ~3te of Return CIRRE1) 

b) Net Uorth versus Net cash return: 
Net present value •••••••••••••• 
Internal ~3te of Return (IRRE2) •• 

2603.39 at 
17.79 x 

4108.M at 
21.76 % 

;:) tnternal Rate of ~eturn on total investment: 
Net present ·1alue . • • . • • • • • • . . • • 37116.26 at 

Internal ~ate of Return C IRR ) .• 17.07 % 

Net ~orth = Equity paid plus reserves 

10.00 : 

to.co : 

to.co : 

I 

I 
SALOO ~ co. s.R.~ .• MtlA~. :rALY •..•• I 

I 
I 
I 

I 
I 
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I 
1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!V··········································································· CCNFAR 2.1 • IAlDO' CO. S.l.l., !Ill.All, ITALT ••• 

Net Income St•t~t in 1000 us s 

Te•r ••• 

Tot•l sales, incl. s•les t8JI • 
less: v•ri9ble costs, incl. salH t8JI. 

Y•riable margin •• 
As 1 of tot•l sales 

Non·vari.tile costs. incl. depreciuion 

Operational ur9in • 
As 1 of total sales 

cost of fi"8nee 

Cross profit • 
All-.ces •• 
Tumle profit 
hx •.• 

Net profit 

Dividends paid • • ••••• 
Undistributed profit •••••• 
AccuaJl•ted undistributed profit 

Cross profit, 1 of total sales • 
Net profit, 1 of total sales 
ROE, Net profit, 1 of equity • 
ROI, Net profit+interest, 1 of invest. 

1992 1993 1994 

2000 .000 3000 .000 4000 .000 

0.000 0.000 0.000 

2000.000 
too.ODO 

2027.210 

·27.210 

·1.361 

409.600 

·436.810 

0.000 

·436.810 

0.000 

·436.810 

0.000 

·436.810 

·436.810 

·21.841 

·21.841 

·12.935 

·0.337 

3000.000 

100.000 

2356.480 

643.520 

21.451 

4000.000 

100.000 

2817.210 

1182.790 

29.570 

339.650 269.700 

303.870 913.090 

0.000 

303.870 

121.548 

182.322 

0.000 

1112.322 
·254.41111 

10.129 

6.on 
5.399 
6.461 

0.000 

913.090 

365.236 

547.854 

0.000 

547.854 

293.366 

22.827 

13.696 

16.223 

10.077 

1995 1996 

5000.000 5000.000 

0.000 0.000 

5000.000 
100.000 

3279.410 

1720.590 

34.412 

199.750 

1520.840 

0.000 

15~0.840 

608.336 

912.504 

0.000 

912.504 

1205.370 

30.417 

18.250 

27.021 

13.658 

5000.000 
100.000 

3279.410 

1720.590 

34 ... 12 

159.!00 

1560.790 

0.000 

1560.790 

624.316 

936.474 

a.oca 

2142.3 .. ~ 

31.2!6 

18.7'9 

21.731 

13.1.6£ 

CAL :;v11 HTPOCHl::R I TE • • • oc~csu 1990 
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CO!FAI 2.1 • BAL:lO & CO. S.;t.;.., M!LA'C, l~ALT ••••• 1 
Net Income Statement in 1000 us s 

Tear •••• 

Total sales, incl. sales tu ••••• 

less: nriable costs, incl. sales tu. 

V;irillble -rgin • • 

As 1 of rota! sales 

Non-variable costs, 

Operati-l •rgin . 
As 1 of total HlH 

Cost of finance 

Gross profit . 
AllOWMCes . 
Tuable profit 

Tu . . . 

Net profit 

Dividends paid 

incl. depreciation 

. . . 

. . . 
Undistributed profit . . 
AcCUDUlated undistributed profit 

Gross profit, % of total sales 

% of total sales 

1997 19915 

5000.000 5000.000 

0.000 0.000 

----·---·---·-- -------· ..................... 

5000.000 5000.000 

100.000 100.000 

3137.449 3137.450 
.......................................... ........................................... 

1862.551 1862.550 

37.251 37.251 

119.850 79.900 
........................................... ... ........................................ 

1742.700 1782.650 

0.000 0.000 

11:.2.100 1782.650 

697.080 713.060 

----·--·-·----- ---------·-----
1045.620 1069.5<;;0 

0.000 o.cco 
1045.6;!0 1c69_5;0 

3187.965 4257.555 

34.854 35.653 

20.912 21.3"2 

1m 2CCO 2001 

5000.000 5000.000 5000.000 

0.000 o.oco 0.000 
... ..................................... ........................................... .. ........................................ 

5000.000 5CCO.OCO 5000.000 

100.000 100.000 100.000 

3137.450 3137.450 2587.450 

....................................... .. .................................... ... ........................................ 

1862.550 1'62.550 2412.550 

37.251 37 .251 48.251 

39.950 O.OGO O.ilOO 

... ....................................... ... ........................................ .. ....................................... 

1822.600 1'62.550 24,,.550 

0.000 o.oco 0.000 

1e22.600 1e62.55o 2412.550 

n9.040 7:.5.020 965.020 

--.. ---.... -.... -- -- ...................................... -------------·-
1093.560 11l7.5~0 1:, .. , 530 

a.coo 0.0~0 C.GCO 

~093.560 ~1:7.53J 1:.:.7.53:: 

5351.115 ~-646 i916.1i'6 

36.452 37.251 48.251 

21.!171 22.351 2!.951 
Net profit, 
ROli:, Net profit, % of equity • 30.963 31.673 32.383 33.092 42.!64 

I 
I 
I 
I 
I 
I 
I 
I 

ROI, Net profit•interest, % of invest. 14.311 14.115 13.919 B.723 17.775 ... ---.. -... -. -... -.. -...................... --... -........ -.... -.. -.. -............ -. -...... ~~~;~~. ~~~~~~~~ ~ ~~. ~ ~: .. ~~~~;~.~~I 
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........................................... ·····•·•·•••·•·••••·•·•••·•••·· CQIFAI 2.1 • BALDO & CO. S.R.L., llll.All, ITALT ·•••• 

let Income Statement in 1000 us s 

THI" •••• 

Total s.les, incl. sales tax 
:.ess: varieble costs, incl. sales tu. 

Varilble N1"9in •• 
As l of total sales 

lon·varilble costs, incl. depreciation 

Clpcl"ati-l margin • 
As l of total sales 

Cost of finance 

Gross prof ii; • 

AllOWMCH ••• 

Taxable profit 
Tax ••• 

let profit 

Dividends paid • 
Undistributed profit 
AccU1Ulated undistributed profit 

Gross profit, l of total sales • 
let profit, X of total sales • 
ICE, let profit, % of ~ity 
ROI, Net profit•interest, % of invest. 

5000.000 

0.000 

5000.000 

100.000 

2411.500 

2003 

5000.000 
0.(1()() 

5000.000 

100.000 

2431.500 

5000.000 

0.000 

5000.000 

100.000 

24lt .500 

2005 

5000.000 
0.000 

5000.000 

100.000 

2411.500 

2006 

5000.000 

0.000 

5000.000 

100.000 

2411.500 

2568.500 2568.500 2568.500 25611.500 2565.500 

5t.l70 51.170 5t.J70 51.170 5t.l70 

0.000 

2568.500 

0.000 

2568.500 
1027.400 

1541.100 

0.000 

1541.100 

9457.276 

5t.l70 

l0.822 

45.635 

18.924 

0.000 

2568.500 
0.000 

2568.500 
1027.400 

1541. too 

0.000 

1541.100 

10998.380 

51 .l70 

30.822 

45.615 

18.924 

0.000 

2568.500 
0.000 

2568300 
1027.400 

1541 .100 

0.000 

154t.1CO 

12519.4!0 

51.370 

30.822 
45.635 

18.924 

0.000 

2568.500 
0.000 

2568.500 
1027.400 

1541. ~00 

0.000 

1541.100 
;.;.080.51!0 

51.370 

30.822 
45.635 

18.924 

0.000 

2568.500 
0.000 

2568.500 

1027.400 

1541.100 

O.:JOO 

1541.100 
15621 .680 

51.370 
30.8;?2 

45.t.35 

!8.924 

CAlCtUM llTPOClllCll I TE • • • OCTOSER 19<:: 
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!V·····················------·········----······---·--······················· COMFAR 2.1 

Projected l•lWKe Sheets. construction in 

Tur 

Total assets 

Fixed assets. net of depreci•tian 

Construction in progress 

Current assets • • • • • • • • 

Casll, bank • • • • • • - • • - • 

Casll surplus. finance ;anillble 

Lass carried fOrwilrd 

LOSS •••••••••••••• 

Total liabilities 

1000 us s 

1990 

2~.500 

0.000 

2094.500 
0.000 
0.000 

0.000 
0.000 

0.000 

2094.500 

1991 

8.309.l!OO 

2094.500 
6215.300 

0.000 
0.000 

0.000 
0.000 

0.000 

8.309.l!OO 

-··--·--------- -------------·-
E"'ity apital 
Reserves, retained profit 

Profit ••••••••• 

Long end medium tera debt 

Current l i ilbil it i es • . • 

lri overdr•ft. finance required. 

Total debt 

E~ity, X of liilbilities 

628.000 
0.000 

0.000 
1400.0CO 

0.000 

66.500 

1466.500 

29.983 

3377.000 
0.000 

0.000 
4595.000 

0.000 

337.SOO 

4932.llOO 

40.639 

I 
- !IALDO I CO. S.ll.L •• lllLAll. ITAlT ••• 

1 
I 
I 
I 
I 
I 
I 
I 
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8Y--------------------------------------------------------------------------- CIJIF.AI 2.t - BALDO I CO. S.l.L., RllAll, lTALY ---

Projected lalencc Sheets, Procaaction in tOOO US s 

Tear - - - - - - - - - - t992 t993 t991. 

Total assets - - - - - - - - - . 8062.325 n46.384 6574.082 

---·----------- --------------- ---------------
Fiaed assets, net of depreciation 7447.890 6515.979 S7lt .069 

Constructicr. in progress 0.000 0.000 0.000 

Curr-ent assets . . - - - . - . - 163.846 2t3.4St 280.691 

Cash, bar* . - . - - . - . . . . 13.779 10.1tl 12.629 

Cash surplus, finance avail.t>le • 0.000 0.000 295.205 

LOU carried f-rd 0.000 436.810 254.4815 

loss - . . - - . - . . . . - . . 436.810 0.000 0.000 

Total li.t>ilities • . . . . . . . 8062.325 n46.384 6574.082 

·-·-·---------- .............................. --- ---------··-
E~ity capital . . 3377.000 3377.000 3377.000 

IHenttS, retained profit 0.000 0.000 0.000 

Profit . . . . . . - . - - 0.000 \82.322 547.854 

long and medium tenm debt 3895.625 3196.ZSO 2496.875 

Current liabilities . . . ao.539 1~6.692 152.353 

Bar* -m-aft, ~inance rec:uired. 709.161 374. t20 0.000 

Total debt . . . 4685.325 3687.062 2b49.225 

E~ity, % of liabilities 41.llM 46.603 51-368 

··································-··-------------------------------------- COIFAR 2.1 

Projected Balll'ICe Sheets, Procb:tion in 1000 us s 

Year 

Total assets . 

fiaed assets, net of depreciation 

Construction in progress 

Current es sets 

C•s/I, b.nk . . 
Cash surplus, f inane• avai labl• 

Loss carried forward 

Loss 

Total liabilities 

E~ity capital 

Reserves. retained profit 

Profit .••...... 

Long and lllediun trrm debt 

Current liabilities ••• 

8.,. overdraft. finance re!qUired. 

Toul debt .. 

1997 

7154.216 
... ............................... 

3329.294; 

0.000 

344.252 

13.962 

4062.703 

0.000 

0.000 

7754.216 
........... -...................... 

3377.000 

2142.344 

1045.620 

995.750 

190.502 

0.000 

1159.251 

41.550 

1998 1999 

5324.432 5915.617 
............................... -........... "' ..... -- ........ 

2623.349 1917.399 

Q.000 0.000 

148.252 348.252 

13.962 1.S.962 

5138.868 6639.004 

0.000 0.000 

0.000 0.000 

8324.'32 !915.617 
................................. .. .......... - .. -.......... -

3377.JOO 3377.000 

3157.965 .;2s1.sss 
1069.590 1093.560 

499.375 0.000 

190.502 ~?0.502 

0.000 0.000 

689.877 190.502 

40.567 li.~65 

t995 1996 

6770.5n 7207.971 

·-·----·-·--··· ·--------------
4883. t59 40l5.249 

0.000 0.000 

348.252 348.252 

?3.962 13.962 
t5Z5.499 2810.508 

0.000 0.000 

0.000 0.000 

6770.872 7207.971 
........................................... -------------·· 

3377.000 3377.000 

293.366 1205.STO 

912.504 936.474 

1997.500 1498. tZS 

190.502 190.502 

0.000 0.000 

21!!.001 16511.626 

49.!75 46.!5t 

CALCIUM HYPOCHLORITE --· OCTOIEit 1990 

• aALDO & CO. S.R.L., 'llLAll, ITAL'!' ··---

2000 2001 

10036.150 11481.680 
... ............... -.............. .. ............................. 

1211.449 1055.499 

0.000 0.000 

3~8.252 3._5_252 

13.962 13.962 

8462.484 10065.960 

0.000 O.:lOO 

0.000 0.000 

ICOJ6. 150 11453.6!0 
........................... ............................ 

3377 .QllO 3377.000 

5351.115 6468.~6 

1117.530 1447.530 

0.000 0.000 

190.502 190.502 

0.000 0.000 

190.502 190.502 

H.648 2?.~07 

·~ .. ~:4·~ . .,~,:::·~:~: .. : ........ !~.· •• 



-----------·-----· -~--- --
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--------------------------------------------------------------------------- C::MFAR 2.1 
- SALOO' co. S.R.~ •• MILAM. ll'AlY --·-· I 

Projected lal~e Shttts. ProcNc:tion in 1000 us s 

Year 2002 2003 2CC4 2005 2C06 I 
Total assets . . . . - . 13024.780 14565.880 161C6.980 17648.080 19189.180 

-----·-·-··---- -·---·-·-··-·-- ----·----··-··· -------··-···-- -------·--··---
Fi11.ed assets, net of depreciation 1055.499 1055.499 1os5_:.c;9 1055.499 1055.~99 

Construction in progress 0.000 0.000 0.000 0.000 0.000 

Current assets . . . . - - - . - 348.252 348.252 ~:.S.252 3:.8.2~2 348.252 

C$, bank . . . . . . . . . . 13.962 13.962 13_<;62 13.<;62 13.962 

Cash surplus. finance available 11607.060 13141.170 •:.689.270 '.5Z30.3i"O '.7771.470 

Loss carried forward 0.000 0.000 0.000 0.000 0.000 

Loss . . . . . . . . . . . 0.000 0.000 a.coo 0.000 0.000 

Total liabilities . . . . - . . 13024.780 14565.880 16106.980 17648.0SO 19189.180 

·-·--------- ... -- --··-----·--·-- -·------------- ·--------·-···- ------------·--
Eq..ii ty capital . 3377.000 3377.000 3377.000 3377.000 3377.000 

Reserves, reteined profit 7916.176 9457.276 <0998.JaO 12539.480 '.4080.580 

Profit . . . 1541. 100 1541. 100 1541.1CO 1541. 100 1541. 100 

Lang and mediua term debt 0.000 0.000 0.000 0.000 0.000 

Current liabilities 190.502 190.502 190.502 1<;0.5C2 190.502 

;!;ink overdraft. finance required. 0.000 0.000 0.000 O.OQ(l 0.000 

Tot:il debt . 190.502 190.502 1'i0.502 190.502 190.502 

Eauity, % of liabilities 25.9211 23.184 20.966 19.135 17.'.i98 

CALCIUM HYPOCHLC~l•E --- OCTCBE• 19<;0 I 
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I FOREIGN EXCHANGE EVALUATION 
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!V-------------------------------------························-····---······ CQllFAlt 2.1 • BALDO' CO. S.R.l., MILAN, ITALY--· 

ForeiS!:! Exchi!!:!!e Effect ;"' 1000 us s 
Econo.ic Analysis including indir-ect effects 
100 la'li ts for-ei gn cu = 

total for-eign inflow 

equity capital . 
subs i cii es, gr en ts 

loens ' ovel"draf t 
exports . . . 
indir-ect effects • 

total foreign outflow 

royalties . . . 
equipaent . . . . 
imported materials 
repayment l~ ' overd. 
other repeyments • 
repatriated wages 
dividends paid 
interests 
indirect costs 

net foreign exchgc flow 
import substit•n effect 
net forgn exchge effect 

pr-esent values at 
foreign exchange flow • 
net forgn exchge effect 

100.00 la'li ts locel OJ 

gr-end total total constr-. 

3995.46 

-----··----· 
0.00 
0.00 

3995.46 
0.00 
0.00 

11706.37 

------------
0.00 

5090.00 
934.91 

3995.46 
0.00 
0.00 
0.00 

1686.aO 
0.00 

-7710.9~ 

70000.00 
62289.09 

10.00 % 
·5479.37 
25111.74 

3995.00 
-----··· ............ 

0.00 
0.00 

3995.00 
0.00 
0.00 

58117.80 

··---------· 
0.00 

5640.00 
0.00 
0.00 
0.00 
0.00 
0.00 

247.80 
o.oa 

·1892.80 
a.oa 

-1892.80 

CALCIUM HYPOCHLORITE 

••••••••• construction .......... Pt'ocb: t ion 
total Pt'oclJc. 1990 1991 1992 1993 

:J.46 1100.00 2895.00 0.40 0.00 
----·--·--·- ... ................................. ---··--·---- ... ............................... ................................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.46 1100.00 2895.00 0.40 0.00 
O.!IO 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o.ao 

5818.57 1144.00 4743.80 997.49 801.74 
................................ ------------ ·---·------- ................................. ................................. 

0.00 0 Q(' 0.00 0.00 0.00 
-550.00 11.-~ ... o 4540.00 34.90 -13.a4 
934.91 o.ao 0.00 143.62 35.45 

3995.46 0.00 0.00 499.38 499.68 
0.00 a.oo o.ao a.ao 0.00 
a.ao 0.00 0.00 0.00 0.0il 
o.ao o.ao a.oa 0.00 a.ao 

1438.2a 44.00 203.80 319.60 279.65 
0.00 0.00 0.00 o.ao a.au 

·5818.11 -44.00 -1848.80 ·997.10 -8a1.74 
70000.00 0.00 0.00 2000.00 3000.00 
64181.89 ·44.00 ·1848.80 1002.90 2198.26 



Foreign Exchange Effect in taco US S 

Economic Analysis including indirect effects 

too units foreign CU = 100.00 units local CU 

1994 1995 

total fcreign inflow 0.03 0.03 

----------·- -----·-··---
equity capital . . 0.00 0.00 

si.Csidies, gr.,ts 0.00 0.00 

loans & overdraft 0.03 0.03 

HportS . . 0.00 0.00 

indirect effects 0.00 0.00 

total foreign outflow 1'9~.58 765.46 

-·---------- .................................. 

royalties . . . 0.00 0.00 

equii-ent . . . . 7.27 7.28 

imported materials :.7.24 59.05 

r~yment loans & ove;d. 499.38 499.38 

other rcp:iyments 0.00 0.00 

repatriated wages 0.00 0.00 

dividends paid 0.00 0.00 

i'lterests . 239.70 199. 75 

ir.direct c:ists 0.00 0.00 

net foreign exchge flow -793.55 -765.43 

1996 

0.00 

-----·------
0.00 
0.00 
0.()0 
0.00 

0.00 

718.22 

--------·--· 
0.00 
0.00 

59.05 
499.38 

0.00 

0.00 
0.00 

159.80 

0.00 

·718.22 

CO.FAR 2. l • SALOO ~ CO. S.;i •••• "IlAN. :7ALY ••••• 

production 

1997 

!l.00 

--·---------
LOO 

).00 

J.00 
J.00 

0.00 

6;"S.27 

---------·--
0.00 
J.00 
~9.05 

.79.38 

J.00 

J.00 
J.00 

'.'.9.!35 

J.;o 

·678.27 

0.00 

----·----·--
J.00 
1l.!lO 

O.JO 

a.oo 
0.00 

638.33 

·----·------
0.00 
0.00 

59.05 
~~9.38 

J.00 
J.00 
J.CO 

79. 90 

J.30 

·638.33 

:999 2000 

).JO 0.00 
..... --- --- ---.. ------------

:;.JO 0.00 
.J.JO 0.00 

J.00 0.00 
J.00 0.00 

a.ca 0.00 

598.38 59.05 

---·----·--- ------------
0.00 0.00 
0.00 0.00 

59.05 59.C5 

-<;9.3S 0.00 
J .. ~o 0.00 

J.;o 0.00 

~.00 J.00 
39.?5 J.CO 

J.::o J.~o 

-~9S.38 ·59.05 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

import substit'n effect 5000.00 5000.00 5000.00 SCC0.00 5000.00 scoo.oo SC00.00 

net forgn exchge er'ect 4206.!.5 4234.57 4281 .77 .:m.n ~361.6i ~-Jt.63 ~94035 

·-----·----------·········-·------·----·---·-----·---····--·--·----·------------·········-·----------·--··-····-···--·····-·-···- ~ 
present values at 

foreign exchange flow • 

net for9n e•chge ef~ec: 

10.00 z 
·5479.37 
2511t.74 

CALC[UM HYPOCHLCRITE 
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Forei!I!! Exchanoe Effect in 1000 us s 
Ec:inanic ANlysis including indirect effects 
100 units foreign CU = 

total foreign inflow 

~ity capiUl -
slbsidies, grants 

loans ' Oll@.-draf t 
exports . . 
indirect effects • 

total foreign outflow . 

royalties . 
~i~t . 
iq>c>rted .. terials 

repayment loans ' over..1. 
other repayments • 

repatriated wages 
~ividends paid 

interests 
indirect costs 

net foreign exchge flow 

iq>c>rt substit'n effect 
net forgn exchge effect 

present values at 
foreign exchange flow • 
net forgn exchge effect 

100.00 111its lC"Cal OJ 

2001 2002 

0.00 0.00 
..... ------··-- .................................... 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

59.05 59.05 
... ........................... ... ................................ 

0.00 
0.00 

59.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

·59.05 
5000.00 
4940.95 

10.00 % 
·5479.37 
25111.74 

CALCIUM HYPOCHLORITE 

0.00 
0.00 

59.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

·59.05 
5000.00 
4940.95 

prodl· ;ti on 

2003 2004 2005 2006 2007 

0.00 0.00 0.00 0.00 0.00 
... ................................ ................................... ... ............................ ... ................................. ... .............................. 

0.00 0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 o.oo o.oo 
0.00 0.00 0.00 0.00 0.00 

59.(15 59.05 59.05 59.05 -586.25 
... .............................. ... ............................... .................................... ... ................................ ... ............................. 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 -586.42 

59.05 59.05 59.05 59.05 0.00 
o.oo l'.00 0.00 0.00 0.16 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 n.oo 
0.00 o.oo a.co a.co 0.00 
o.oo 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

-59.05 -59.05 -59.05 -59.05 586.25 
5000.00 5000.00 5000.00 5000.CO a.co 
4940.95 4940.95 4940.05 4940.95 586.25 
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OPPORnJNllY STIJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant for the production of Calcium Carbide in 

Nigeria. 

The envisaged plant has a nominal capacity of 7,000 tons/year based on 330 working days, 3 

shift/day, 8 hours/shift. 

The financial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project are as follows: 

- Fixed assets: USS 9,614,520 (USS 6,537,000 in foreign currency) 

- Working gpital (at full production): USS 473,014 (USS 267,100 in foreign currency) 

- Internal Rate of Return: 18.54% 

- Break-Even Point (at 5th year of production) 42% 

- Pav-Back Period: less than 7 years (including construction period) 

- Emplavees: 90 

The evaluation cf the foreign exchange effect was also carried out. 

It shows a saving of USS 25,895,290 (as present value at 10% ). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

l'STRODUCTION 

Calcium carbide. CaC:?, when pure. is a transparent and colourless solid, wi1h a specific gravity of 

2,22 at 18 C. Pure CaC2 is a rarity, and the general properties of calcium carbide have been 

determined by extrapolation from values obtained on high purity commercial carbide. Commercial 

CaC2 varies in colour from steel-gray to reddish brown. depending on the impuri1ics and the me1hoJ 

of production. 
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The characteristics of technical CaC., are as follows: 

purity= 

balance = 

dcvclopable acccylcoe = 

PH3 content in acccylene = 

size= 

Bulk density = 

CaO plus 2 to 5% of other impurities 

300 I from 1 kg of CaC2 

0.05 - 0.07% (max 0.09%) 

from 15 to 80 mm(2) 

2.2 

MARKET AND PLANT CAPACITT 

USES 

The outstanding property of CaC
2 

is the reaction with water to produce acetylene according to th.-: 

following equation: 

In the pasl, commercial CaC
2 

was the main source of acccylcne used as a raw material in the 

synthesis of many organic chemicals, resins and plastics. CaC2 is still the main source of acetylene for 

oxyacccylene welding and cutting of metals. CaC
2 

is also the main raw material for the production of 

calcium cyanamidc by the fixation of atmospheric nitrogen. used as a fertilizer and as a basis for a 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

series of chemicals according to the following equation: I 
CaC2 - '.'12 ····> CaCN2 + C ... 70.7 Kcal. I 
Smaller amounts of CaC2 arc used as a dehydrating agent and as a reducing and dcsulfuri1jng agent I 
in metallurgical processes. Another very important use oi calcium carbide is as a source of acerylenc 

10 burn in a lamp for lighting purposes where elec1rici1y or petroleum is nor a\'ailablc. The acetylene I 
name is very luminous: so in rhe past calcium carbide was the only source of light in rhe mines and is 

I srill used on fishing boars. The lamp is very simple, and quite cfficicn1.< 3
l 

I 
1 1 

<;11c5 ran~1ng from 2 10 4 mm arc somcumcs used for acctvlcnc producrmn. 

'~ l 1()() gr 01 CJC, can pl"OY1dc 1llumina11on equivalent 10 12 Waus for c1itJ11 hou~; I hill 1s 1100 h/y nf hsihr using 40 ksi of calcium carh1dc. 
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OPPORTIJNl1Y STIJDY 

Even without precise comparati\'c ca1cuWioas. il c.an be Slated lhat calciu.11 carbide can be 

coasidercd. DOW and for many years 10 come. as a very eCAIOIDial way of producing lighting in many 

runl areas wbcrc clcctricicy could not be brought without a lremendous ccoaomic effort. 

DEMAND. SUPPLY AND PlANT CAPACnY 

Demand 

The demand of calcium carbide <eac;> C3DDOl be assessed because slatislial dala are DOI available. 

The only blown fagmc is lhe quantity of eac; imported in 1987: it is cquivalcot to 5840 tonnes. 

It is lhe gcacral opinjoa that this quantity is for below lhe actual demand. which c.aDDOl be satisfscd 

because there is no local production and import is quile difficcit. because of lack of foreign currency. 

A said ~ import is lhc only source of supply of eac;. 

Ma!!t qpacity 

In considcra1ion of the lack of informalion on lhe actual demand. il is suggesred the inSlallation of a 

plant of 7,000 t/y, which is th'! minimum economical siz.c. 

This capaci1y is based on 330 working days /y, 3 shifts/day, 8 hours/shift. 

SALES PRICES AND TOTAL RE\'ENUE 

The present average price of the product on the European market is about 700 S/t. The selling price 

on the retail market i.~ not known. but considering the usual charges for clearing. unloading. banL: 

commissions and transportation. a selling price of at least 800 S/t, ex-works. can he assumed. On this 

basis the total annual revenues at full capacity result: 

"'000 t/y x s 800/t = us s 5.600.000 

~~--~~~~~~~~~ 
PRODUCTION OF CALCIUM CARBIDE 
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3. MATERIAL AND INPUTS 

3.1 CHEMISTRY 

The preparation of eac; takes place according to the following equation 

eao + 3C -> eac; + co -111,J Kcal 

The main raw materials arc limestone and coal Limrnone is abundant in the country and can be 

found in adequate quality without diffaculty at a price of 25 S/t. The required quality, referring to 

cak:ined limestone. sbould be as follows: 

MgO content, less than 2% 

CaO CODtCDl. more than 95% 

Many types of .mil can be used : metallurgical coke. anthracite and charcoal Metallurgical coke is 

imponcd into the country but it is assumed that it will be a~-ailablc in the future when the integrated 

iroa and steel proj~ct will be implcmenled. Its cost has been estimated in the range of 100 S/t. 

The process also requires a large quantity of electricity, which must be imured from the NEPA grid. 

At the moment the distnbution network is weak and black out arc occasional. A stand-by generator 

will he installed to keep running those parts of the plant that could be damaged in case of power 

failure. 
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~IATER.IAIS AND t.mLl11ES REQUIREMENT AND COSTS 

The raw marerials and utilities annually m;uircd by the plaal at full c:apacily (7,000 1/y) are as 

follows: 

Raw materials 

Limestone 
14,000 I x '15 S/1 

Mcrallurgical coke 
4200 I x 100 S/1 

E1cctrodes 
210,000 Kg x 0,4 S/Kg 

Total 

Utililics 

Elcctricitv 
24,S x 106 KWh x 0,03 S/kWh 

Fuel oil 
~ l x'JIJ/1 

Total 

LC 
S/y 

350.000 

735,000 

29,400 

764,400 

For the financial cvalualioos the annual COSlS arc grouped as follows: 

raw materials LC 350.000 
raw matcrial'i FC 5().J,000 
fuel oil LC 29,400 
electric energy LC 735,000 

...... ______________ 

To1al 1,618,.WO 

RAW MATERIAL AND PURCHASING PROGRAMME 

FC 
S/y 

42().000 

84,000 

504.000 

For Coke and 1hc electrodes filling materials, which will he imported. a s1ock equivalent ro four 

months consumplion at run capaci1y is suggested. 

An amoun1 cquivalenl to one month consumption is estimated enough for 1he other raw ma1erials \lf 

local source. 
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CJPPORTIJN11Y STUDY 

As a result lhc following stocks must be coasidcred as minimum: 

-limestone 

1200 t cquivalcat to 

-coke 

1400 t cquivalcat to 

- fuel oil 

100 t equivalent to 

- cJcctrodcs 

10 l equivalent to 

Total 

LOCATION 

s 201.000 

I 
I 
I 
I 
I 
I 
I 
I 
I 

The selection of lhc site will take into consideration areas where limestone. electricity and transport I 
facilities arc available and where the relative humidity is low. 

PROJECT ENGINEERING 

PROCESS AND MAIN EQUIPMENT DESCRIPTION 

rlJ'stly, limestone must be calcined to obtain calcium oxide as required by the process reaction. For 

this purpose the plant is provided with a kiln using oil as fuel: its capacity is ranging from 25 to 30 

1/day. 

The calcined limestone and the coke are rhcn transferred lo the furnace area by bell conveyors and 

discharged into weighing hopp :s and from rhere to the furnace. The charge is carried our once 

every 3.4 hours. while the kiln is operating continuously. The furnace. where the carbide is produced, 

consists of a basin where the raw materials. loaded in the prefixed ratio. arc melted by means of 

elecrric energy; the eleciriciry is kd by lhrec clccrrodes immersed in 1hc mehing mass: a voltage 

difference of 75-125 Vohs among the electrodes causes the llowinc: of direcr currcn1 throul?h the 
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melting mass increasing ilS temperature to about 2000 C; the electrode heads arc rcf rigcratcd by 

cooling water. 

Every hour, the liquid carbide is discharged from the furnace into ingot moulds. where it is left to 

solidify and cool for 24 hours. Afterwards, the :oolidified carbide is crushed and reduced to 

commercial size: 18-80 mm. While the furnace is operated continuously, the crusbing can be 

accomplished during one shift only. The crushing equipment is complete with a cyclone type removal 

system. After the crushing. the product is poured into steel drums; this operation is performed under 

inert atmosphere to avoid the risk of ignition or explosion of the product. Carbon Dioxide produced 

during limestone calcioation can be used for this purpose. 

PACKAGING 

The product is normally distributed in drums. 150-200 Kg each. The drums arc made of carbon steel 

with gasket damp-bolted cover. For special USC.", as well as for export, it is also possible to fill and 

ship tanks of larger size, i.e. 2000-3000 Kg each. 

The cost of the drums arc estimated at about 35 $/piece, and considering a partial recovery of the 

drums the annual expenditure can be assumed as 600,000 S/y. Io the financial evaluation this amount 

is indicated as "other raw material". 

LAY-OUT AND Cl\1L WORKS 

The total area covered by the process plant, including the electric substation and the stocks of raw 

marerials and finished products. is of 1400 sq. mt. The whole area is covered hy a simple shelter, 

except for the electric auxiliary cquipmenl which is located in a scparare building (hut transformers 

can be installed outdoors). 

Administrarive offices, laboratory, warehouse and workshop are located in a two-stnrey huilding of 

200 sq. mt. 

The shelter has a steel structure: the roof is insulated "ith mineral wool lagging covered wirh 

corrugated asbestos ccmcnr: the floor is of reinforced concrete with a hard aggregate as finishing 

\Urface: reinforced concrete walls of limircd height arc cmplo~ed to conrain the raw material stocks: 

rhe electric substation huilding has a reinforced concrete srructure. 
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5.4 INVESTMENT COSl'S 

The investment costs relating to machinery and equipment for the process plant as well as for 

utilities and general facilities arc rcporteel in the table below. Quotation on machineries and 

equipment has been received by CARBIT ALIA. Milano. Italy. 

Description LC FC TOTAL 
MS MS MS 

Machines and equipment 
FOB Euro~ Port 4.540 -t.540 

Traasport. taxcs and duties 0.900 0.454 1354 

Erection 0.900 0.454 1354 

Land and site preparation 0.060 0.060 

Civil works and buJding 0.620 0.620 

Spare parts 0.090 

Total 2.480 5.538 8.018 

Contingenci~ 10% 0.248 0.553 0.801 

Grand total 2.728 6.692 8.820 I 
The life cycle or the plant can be estimated 15 years. 

The annual cost for plant maintenance is equivalent to USS 100,000. 

liJ the financial e·1aluation :he investment costs (contingencies included) are so subdi\ided: 

Preproductir,n expenditures FC MS 0.1-ID 
Preproduction expenditures LC MS 0.2-ID 
\lachinery FC MS 6Jl92 
Machinery LC MS 1.980 
Land + Site preparation LC MS0.066 
Ci\il works LC MS0.682 

............................................. 

Total MS 9.200 

6. PLANT ORGANIZATION 

The plant has been considered as an autonomous unit complete with its own utilities and facilities 

operating under an independent organi7..ation. 
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MANPOWER 

No particular skills arc required for any of the positions listed below except for the tcchniC31 

manager, the production manager. the workshop engineer and the chemist. who must have thorough 

training in the technology involved in the process (with particular regard to analysis of raw materials 

and finished product. hazard control. maintenance of the furnace. clcclric equipment performance). 

The rcquircmt;11ts for all the other positions arc not different from those required in any other 

chemical factory. 

It is however recommended that on the job training is carried out by one expert. made available by 

the technology supplier, for one year after the plant start-up. The relevant cost is estimated USS 

120.000. The number of personnel reflects the needs of three shifts. 

MANAGEMENT 

Gcne1 al Manager 
Technical manager 

ADMINISTRATIVE DEPARTMENT 

Finance manager 
Senior accountant 
Accountants 
Purchasing dep.head 
Warehouse keepers 
Sales dep.head 
Clerks and secretaries 
Guards 
Driver!' 
Ochers 

1 
1 

N/ycar 

50,000 
40,000 

2 90,000 
Overheads 40% 36,000 

2 
1 
2 

5 
8 
3 
3 

126,000 
(USS 16,000) 

N/year 

40,000 
25,000 
24,000 
12,000 
20,000 
12.000 
72.000 
"'8,000 
24,000 
12,000 

27 ~9.000 

Overheads 40% 115,600 

.UW.600 
(USS 51.200) 

l.~~~~~~~~~-
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7.3 PRODUCl10N DEPARTMENT 

7.4 

8. 

9. 

Production manager 
Shift foremen 
Shift operators 
Chem isl 
Oerks 

MAINTENANCE DEPARTMENT 

Chief Engineer 
Supervisors 
Electricians 
Mechanics 
Semi-skilled workers 
Unskilled workers 

Summary of needed manpower: 

Administration 
Production dept. 
Maintenance dept. 

29 
44 
17 

90 

IMPLEMENTATION SCHEDULING 

1 
8 

32 
1 
2 

N/ycar 

40,(XX) 
96,(XX) 

256,(XX) 
25,000 
24,000 

44 "'41,000 
Overheads 40% 176,400 

617,400 
(USS 78,150) 

1 40,000 
2 24,000 
4 .W,000 
4 .W.000 
4 24,000 
2 8,000 

17 176,000 
Overheads 40% 70,400 

246.400 
(USS 31.200) 

USS 67,200 
USS 78,150 
USS 31,200 
-----------------
USS 176.550 

24 months are needed for the design, construction and commissioning of the plant. 

FINANCIAL EV r\l.Ur\TION 

The linaneial evaluation was carried out by means of the COMFAR. whose schedules arc enclosed 

as Annexe I. 

In addi1ion lo 1he coeflicicnls and paramelcr5 indicated in the foreword. 1he following was 

considered: 
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9.1 

9.1.l 

9.1.2 

9.1.3 

OPPOR1UN11Y snmv 

INPUl'S 

lnmtment costs 

The total investment costs amount to 9,614,520 US Dollars. The ponion in foreign currency accounts 

for 6,537,000 US Dollars. 

Details of these figures arc shown in chapter 5.4. 

Soum of finanq 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

1st disbursement 

USS 1,000,000 

USS 1,020,000 

USS 424,000 

2nd disbursement Total 

USS 2,198,000 USS 3.198,000 

USS 4, 158,000 USS 5,178,000 

USS400,000 USS824,000 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMF AR. It can be used to cover part of the working capital before 
the plant starts the production. 

Working capital 

The working capital is proportional to the production programme, which. according to the 

assumptions, is as follows: 

1st year 40% 

2nd year 80% 

3rd and subsequem years 100% 

When lhe plant is in fu!I production, lhe required working capi1al amounls to 473.014 US Dollars, 

being lhe foreign portion USS 2l>7,IOO. 

fl is wor1h mentioning lhal raw ma1erials shall he available jus1 before lhe commissionin~ and s1ar1-

up of the planl. This means 1hat a poriion of lhe working capilal (!;ay for 1he firsl year of opera1ion 1 

\hall be available al least h months before 1he plant slarts to produce. 

PRODUCTION OF CALCIUM CARRI•; 
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The necessary sum is USS 225.000. 

9.U Total produdion costs 

The total production costs vary according to the plant output. interc:slS and depreciation. The first 

year of operation. when ti- plant operates at 40% of its nominal capacity, the production costs 

amount to USS 2. TI5,504. 

In the third year, at full production. the costs amount to US S 3,853,984, then they start a slight 

decrease year after year. to reach a constant amount of US S 2.-195,300 from the 11th to 15th year. 

9.1.5 Salcsmnue 

When the plant i.~ in full production. the revenue is US S 5,600.000. As said before. the production 

programme forcsccs that full production is reached gradually: 

1st year 40% : revenue = USS 2.140,000 

2nd year 80% : revenue = USS 4,480,000 

9.2 EVALUATION RESULTS 

9.2.1 Internal Rate of Return 

The internal Rate of Return is: 18.5-1%. 

9.2.2 .»rrak-Even Point 

The Break-Even Point at 5th year is: 42% of production. 

It has been calculated according to the formula 

fixed costs 

revenue· variable costs 

The fixed costs include: labour (direct ( -t) + administrative), dcprccia1ion and financial cos1s. 

~;;:;:Ur 15 C01'~1dercd as a fixed COSI. due 10 lhe fteCCS51ly 10 have wcll lra1ned JleO!lle for the Opera11on Of lhC l'lanl. rci:ar<JICS.5 of 

,·apacuv u11h1a11on. 
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9.2.3 

10. 

OPPORTIJNm" snJDY 

Pay-back Period 

The pay-back period is less than 7 years. including the construction period. 

FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positive. 

By disrountiog the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 25,895,290. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid th: foreign loan and related interests, there is still a sl!rplus which in term of 

present value amounts to USS 25,895,290. 

L _________ _ 
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av--------------------------------------------------------------------------- COMFAR 2.1 - BALDO' co. S.R.L., "ILAN, ITALY ---

CALCllll CARBIDE 
OCT08ER 1990 
OPPORTUNITY STl..OY - FINAL ISSUE 

2 year(s) of ccnstn.ic:tion, 15 years of prodJc:tion 
currency conversion rates: 

foreign currency 1 unit " 
local currency 1 unit = 

1.0000 units eecounting currency 
1.0000 units eecounting currency 

accounting currency: 1000 US S 

Total initial investment during constn.ic:tion phase 

fixed assets: 
current assets: 
total assets: 

9614.52 
0.00 

9614.52 

Source of funds during constn.ic:tion phase 

equity ' grants: 3198.40 
foreign loans 5178.00 
local loans 824.00 
total funds 9200.40 

Cashflow from operations 

Year: 1 
operating costs: 1224.26 
depreciation 1013.40 
interest 537.84 

-·······--·--··· .. ---......... --
production costs 2775.50 
thereof foreign 52.20 x 
total sales 2240.00 

gross income ·535.50 
net income ·535.50 
cash balance ·668.97 
net cashflow 790.78 

5 
2495.30 
1000.20 
207. 12 

......................... 
3702.62 

67.826 X foreign 
0.000 X foreign 

67.826 X foreign 

0.013 X foreign 

56.285 X foreign 

10 
2495.30 
232.10 

0.00 

·-·---·-----
2n7.40 

39.19 x 20.13 x 
5600.00 5600.00 

1897.38 2872.60 
1138.43 1723.56 
1491.38 1955.66 
2345.75 1955.66 

Net Present Value et: 10.00 X a 5309.97 
Internal Ra:e of Return: 18.54 x 
Return on equityl: 22.95 x 
Return on equity2: 25.04 x 

Index of Schedules produced by COMFAR 

Total Initial Investment 
Total investment during production 
Total production costs 
~orkfng Capital requirements 

Cashflow Tables 
Projected balance 
Net income statement 
source of finance 



ev-----------------------------------------------------------------·--------- C:MFAR 2.1 . BAlOO' co. S.R.L., ~!LAN, liALY ... 

iotal tnitial Ir.vestment in 1000 us s 

Year- •••••• 

•ixed investment c~sts 
Lan.!, site pr-eparation, developnent 
Building~ and civil wor-ks • • • • 
Auxiliary and ser-vice facilities 

lncor-porated fixed assets •• 
Plant machinery and e<:uii:;ment 

Total fixed investment costs • 

Pr-e-pr~tion capital expenditur-es. 

Net working capital 

Total initial investment costs 

Of it for-eign, in : 

1990 

66.000 

540.000 

0.000 
0.000 

1700.000 

2306.000 

210.600 
0.000 

2516.600 

49.305 

1991 

0.000 

142.000 

0.000 

.J.000 

6372.000 

~514.000 

583.920 

0.000 

i097.920 

74.393 
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SV·······························------·······------······------------------- CtJtFAR 2.1 - BALDO' CO. S.R.L., MILAK, ITALY-·· 

Total Current Investment in 1000 us s 

Year • • • • • • • 

Fixed investment casts 

land, site preparation, devel~t 

Buildings W1d civil works • • • • 

Auxiliary end service fac:il ities 

Incorporated tixed assets ••• 

Plant, sac:llinery end equi,_ent 

Total fixed investment costs •• 

Preor-DCU:tion capitals e:xpenditures. 

llorking capital ••••••• 

Total current investllent costs 

Of it foreign, :r: •••••• 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000. 

0.000 
224.9S8 

224.9S8 

56.9n 

1993 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
158.259 

158.Z59 

54.029 

1994 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 
89.796 

89.796 

59.490 

C\LClt.."'1 c,i.;;:ce --- CCTOSER 1990 



8V··········································································· cc.tFAll 2.1 · BALDO' CO. S.R.L., MILAM, ITALY ··· 

Total Pr~tion Casts in iooo us s 

Tear • • • • • . . . . . . 

X of naa. c~ity (single product). 
a., 11aterial 1 • • • 

Other raw .. terials 
Utilities •• 
Energy ...... . 
LM>our, direct •.• 

Res-ir. •intenance 
Spern ••••.• 

Factory overheads 

Factory costs . • 
Adllinistrative overheads .•••.• 
lndir. costs, sales and distribution 
Direct c~ts, sales and distribution 
Depreciation •• 
Financial costs • • • 

Total production cos:s 

Costs per unit C single product ) 
Of it foreign, X . 
Of it variable.~ . 
Total labour . • . 

Total Production costs in 1000 us s 

Year •••••.. 

X of non. capacity (single proauct). 
Raw material 1 •• 

Other raw materials 
Utilities 
Energy ••••••. 
Lat>Qur, direct •.. 
Repair, :nainte~1nce 
Spares ••••. 
Factory overheads 

Factory costs • • 
Adlllini strat ive overheads • • • • • • 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depree i at ion . • 
Financial costs •.. 

:.tal produc:ticn costs 

:;f ~~ ·1or;.1cl~. ·: 

7·.>t.l\ \ .,cour .• 

1992 

40.000 

341.600 
240.000 

294.000 

11.760 
78.500 

22.000 

18.000 

120.000 

1125.860 
98.400 

0.000 

0.000 

1013.404 
537.840 

2775.5C4 

1993 

80.000 

683.200 
480.CCO 

588.000 

23.520 
78.500 

44.000 

36.000 
0.000 

1933.220 
911.400 

0.000 
0.000 

1013.404 
444.!60 

348~.!84 

i994 

iC0.000 
854.000 

600.0CO 
735.000 
29.400 
78.500 
55.0CO 

45.000 
0.000 

2396.900 
98.400 
0.000 
0.000 

1006.804 

351.l!l!O 

3353.9l!.:. 

:co.ooo 
854.000 
600.000 

735.000 
29.:.co 
78.500 

55.CGO 
.:.~:.ooo 

0.000 

2396.900 
98.400 

0.000 

a.coo 
10~.204 

258.9:() 

3754.4C~ 

100.000 
854.0CO 
600.000 

i35.000 

29.400 
78.5CO 

55.:X:O 
45.000 

o.xo 

2396.900 
911.4CO 

0.000 
0.000 

iooo.ZC4 

201. t;:o 

370Z.6Z4 

=============== =============== =============== =============== =============== 
0.991 

52.202 
0.000 

176.900 

1997 

ico.ooo 
854.0CO 
600.0CO 

735.000 
29.400 
78.500 
55.000 
45.000 
o.oco 

2l96.9CO 
98.400 

0.000 
0.000 

841.300 
155.340 

3491.940 

0.•99 

37.6:6 
~.~00 

: ;'6. ICO 

0.623 
42.1!!6 

o.coo 
176.900 

1998 

100.000 
854.COO 
600.000 

735 .000 
29.400 
78.500 

55.000 
45.000 
a.coo 

Zl96.900 
98.400 

0.000 
0.000 

841.lOO 
103.560 

3440.160 

IJ.~91 

:.;.~;-;-

0.551 
40.340 

o.oco 
176.9CO 

1999 

100.0CO 
e5.:..ooo 
600.000 
735 .000 
29.400 
78.500 
55.000 
45.000 
a.oco 

2!96.900 

98.400 
0.000 
0.000 

!4 i .JOO 
51. 780 

3338.3eo 

:J.536 

~C .. 031 

~LOCO 

176.900 

O.'.::Z9 
39.1<;;0 
o.~co 

176.crco 

3ALOO' ca. S-~-~-. ~!LAN, :TAL! 

2'.:00 

:co.coo 
354.000 
600.000 
735.COO 

29.400 
78.500 
55.0CO 
.s.oco 
o.::co 

2!96.?00 
9e . .;oo 

0.:300 
a.coo 

341.300 
0.000 

3~36.6CO 

2~01 

1co.::co 
854.0CO 
600.000 
il5.CCO 
29.400 
78.5CO 
55.000 
~5.000 

o.oco 

2396.900 
98 ... 00 

0.000 
o.oco 

z:s2.:co 
0.000 

2727.~00 

::: .. ~,, 
:l. XJ 
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--------------------------------------------------------------------------- ClllfAR 2.1 

Total Production Costs in 1000 us s 

Tear • • • • • • • 

% of nm. c~ity (single product). 
RMI .. terial 1 •• 
Other r.., .. terials 
UtilitiK 
Energy ••••••• 

Labour, direct ••• 
Rep11i r, .. inten¥1Ce 
Spares ••••• 
Factory overheads 

f..:tory costs 
Adllinistrative overheads •••••• 
lndir. costs, sales n distribution 
Direct costs, sales n distribution 
Depreciation •• 
fiMnCial costs 

Taul prodxtion costs 

Costs per unit C single product ) 
Of it foreign, : 
Of it variable,% 
Total labour •• 

2002- 6 

100.000 

854.000 
600.000 

735.000 

29.400 

78.500 
55.000 

45.000 
0.000 

2396.~ 

98.400 

0.000 
O.O'JO 
0.000 

O.oo.l 

2495.300 

============== 
0.356 

22.001 

0.000 

176.900 

BAlDO & CO. S.R.L., MlUll, ITALT ····-

CALCll.."1 CARBIDE ·-· OCTOSE~ 1990 



SV···········-···----------·----------·-·--------·············--·---·-······· COPIFAR 2.1 · BALDO' CO. S.R.L •• MILAlll, !TALT ··-

llet working Capital in 1000 us s 

Tur . . . . . . . . . . 1992 1~ 1994 1995·20C6 

Cowr~ . - . . - me cat a 

current assets ' 
AccCIUlts receivable 30 12.0 102.022 169.302 207 .. 94i 207.942 

tmrentary and materials • 41 II.IS 99.683 199.367 249.208 249.20! 

Energy . - . - . 1 360.0 0.033 0.065 0.082 0.082 

Spares . . . . . . 180 2.0 9.000 18.000 22.500 22.500 

Work in progress 5 n.o 15.637 26.850 33.291) 33.~0 

Finished pracU:ts 15 24.0 51.011 84.651 103.971 103.971 

Cash in hand . . . 15 24.0 14.038 10. 704 11.536 11.538 

Total current assets 291.423 508.939 628.531' 628.530 

Current liabilities and 

Accounts payKile • . . . - 23 15.5 66.465 125.n2 155.517 155.517 

·--·----·------ ··-------·----- ............................................. ............................................ 

Net working capital . . . . . . . . . 224.958 383.217 473.014 473.014 

Increase in working capital 224.958 158.259 89.796 a.coo 

Net working capital, local Ci6.78S 169.537 205.91~ 2C5.9t.:. 

Net working capi~?~. foreign 1215.173 213.680 267. tC:l 267. 100 

Nate: mde = •inilllLJll days of coverage ; r.oto = coefficient of t~ncver • 

CALCIUM CARB!CF --- CCTCBER 1;;0 
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I av--------------------------------------------------------------------------- C')llFAR 2.1 - BALDO' co. s.a.L .. ~!LAii, IT~LY ---

Source of Finance, constl"UCtion in 1000 us s 

I THr ...................... 1990 1991 

Equity, ordinary •. tC00.000 2198.40C 
Equity, preference. 0.000 0.000 
Subsidies, grants 0.000 0.000 I 

lOWI A, foreign 1020.0CO 4158.000 
Loan B, foreign •. 0.000 0.000 

Loan C, foreign . 0.000 0.000 I 
Loan A, local •••. 0.000 0.000 

Loan B, local. ••• 424.000 400.000 

loan C, local •••. 0.000 0.000 
·-----·------- .. -·--- ... ---------I 

Total loan .......... 14.04.000 45511.000 

I Current liabilities 0.000 0.000 
Bank overdraft n.600 341.519 

·--·-··-------· ------------·--

I Total fin:ls ....... 2516.600 7097.919 

C~LCll.."'I G\RaIOE --· ~crcse~ !9~Q 
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8V---------------------------·············---------··---··-···············-·- :::MFAR 2.~ - SALCO' CO. S.~.L .• ~:LAN, ITALT 

Source of Fir.ance, proauction in lUOO US S I 
Tear ........................ 1992 :993 l994 '."95-99 

Equity, ordinary .. 0.000 0.000 0.000 O.JOO I 
Equity, preference. 0.000 0.000 0.000 o.oco 
Subsidies, grants 0.000 0.000 0.000 ::.oco 

Loan A, foreign ·647.250 -647.2~0 ·647.250 -~.;.7 .2~G I 
Loan B, foreign •• 0.000 0.000 0.000 J.:co 
loan :, !oreign . 0.000 0.000 0.000 o.cco 
Loan A, local •••• 0.000 0.000 0.000 ·J.aco I 
Loan B, local •••. -27it.667 -274.667 -274.667 0.000 

Loan C, lccal •••• 0.000 o_ooo 0.000 0.000 
-... -.......................... - --------------· .................................... ·---·----------

Total loan ........... -921.9l7 -921.9l7 -921.9l7 ·647.2SO I 
Current liabilities 66.465 59.257 29.795 0.000 

Bank overdraft 668.975 -527.297 ·555.796 O.uCO I ......................................... ------------·-- --------------- ·-----------·--
Total ft.irids .......... -186 .. t.77 ·T389 .. <i57 -1447.918 -!:~;'.L~C 

-----------·---------------------------------------------------·-······-··-----------------·---~~~~;~~-~~~~;~~-~~~--~~~~~~~-~~~~-I 
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SV···------------------------------------------------------·---···-··--·--··- CCJIFAR 2.1 

C.ashflow Tables, c:onstr-uction in 1000 us s 

Year ••• 

Total cash inf low 

Financ:ial resour-c:es 

Sales, net of tu • 

Total c:ash outflow 

Total assets •• 

Operating costs • 

Cost of finance • 

Repayment 

Corporate tax 

Dividends paid 

Surplus C defic:it > 
C1a1lated cash balance 

Inflow, local 

outflow, local 
Surplus ( defic:it ) 

Inflow, foreign 

Outflow, foreign • 

Surplus < defic:it ) 

Net cashflow •• 

C<a.1lated net cesllflow 

1990 

2444.000 

2444.000 
0.000 

2516.600 

2444.000 
0.000 

n.600 
0.000 
0.000 

0.000 

-n.600 
-n.600 

1424.000 
1275.800 
148.200 

1020.000 
1240.800 
·220.800 

-2444.000 
-2444.000 

1991 

67'16.400 

6756.400 

0.000 

7097.920 

6756.400 

0.000 
341 .520 

0.000 
0.000 

0.000 

-341 .520 
-414.120 

2598.000 
1817.600 
780.400 

4158.400 
5280.320 

-1121.920 

·6756.400 
·9200.400 

- BALDO ' CO. S.R.L., MILAN, ITALT -·· 

CALCIUM CARBIDE ··· OCTOBER 1990 



8V--··········--··-·-········-··········-·-···············-··············--·· COf'FAR 2.1 · BALDO & CO. S.R.L., MILAN, ITAlY ··-

Cashf low tables, production in 

YHr ••• 

Total c~sh inflow 

Financial resources 
Sales, net of tax • 

Total cash outflo~ • 

Total assets • 
Operating costs 
Cost of finance 
Repayment 

Corporate tu 
Dividends paid 

Surplus C deficit > 
Cuaulated cash balance 

Inflow, local ... 
Outflow, local ..• 
Surplus C deficit ) 
Inflow, foreign . _ 

Outflow, foreign .• 
Surph·s C deficit ) 

1000 us s 

1992 1993 1995 1996 1997 

2306.465 4539.257 5629.795 5600.000 5600.0CO 5600.000 

66.465 59.257 29.795 0.000 0.000 0.000 
2240.000 4480.000 5600.000 5600.CCO 5600.000 5600.000 

2975.439 

291.423 
1224.260 
537.840 
921.917 

o.ooo 
0.000 

·668.974 
·1083.094 

2305.522 
1445.233 
860.289 

0.943 
1530.207 

· 1529 .263 

4011.959 

217.516 
2031.620 
444.860 
921.917 
396.046 

0.000 

527.298 
-555. 797 

4538.980 
24n.266 
2061. 714 

o.2n 
153:..693 

·1534.417 

4587.094 

119.591 
2495.3CO 
351.880 
921.917 
698.406 

0.000 

1042.701 
486.904 

5629.490 
3026.439 
2603.051 

0.305 
1560.655 

·1560.35:; 

:.n9.6e8 

0.000 
2495.300 
258.900 
647.250 
738.238 

0.000 

1460.312 
1947.216 

5600.000 
2684 .538 
2915.462 

0.000 
1:.55.150 

·1455.15J 

4108.!lZO 

0.000 
;y,95 .300 

207 .120 
647.250 
758.950 

0.000 

1491.380 
3~38. 596 

56\JO.OCO 
2705 .250 
2e94. 750 

0.000 
14C3.370 

·1!.03.370 

4i41 .. 11~ 

0.000 
2495.3CO 

155.340 
647.250 
843.224 

0.000 

1458.886 
4897.:.82 

5600.000 
2789.524 
2810.476 

o.oco 
1351.s:;o 

· 1351.5~J 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Net cashflow. . . • . 790.782 1894.074 2316.498 2366.462 2345.750 2261.476 I 
CLJ11Jlated net cashflow -e~09.618 ·6515.544 ·4199.046 -1832.584 513.165 2n4.641 

---------------------------------------------------------------------------------------------------------------------------·-···· 

Cashflow tables, proclucti~ in 

Year _ •• 

Total cash inflow 

Financial resources 
Sales, net of tax 

Total cash outflow 

Total assets . 
Operating costs 
Cost of f i nanc:e 
Repayment 
Corporate tax 
Dividends paid 

Surplus < deficit > 
C1.111Ulat~d •lSh balance 

inflow, lccal 
:ucflcw, ~CC.ll 

~urplus ( cc11e1t ) 

:nilcw, iore1~n .• 

Outflow, foreign .. 
Surplus ( deficit ) 

Net cash fl ow . . . . . 
Cl.llllllated net cashf low 

CALClUM CARBIDE -·· OCTOBE~ '.990 

C:~FAll 2. 1 • 5ALOO ~co. s.~.L., ~!LAN, !rALY -----1 
1000 us s 

1998 1999 2000 2C01 2CC3 

5600.000 5600.000 5600.000 56CO.OOO SoCO.COO 5600.000 

0.000 0.000 0.000 0.000 0.000 o.oco 
5600.000 5600.000 5600.000 ~600.000 5600.000 5600.0CO 

4110.C46 4078.978 3400.660 3644.3~0 3737. ~eo 3737.1eo 

0.000 
2~95.300 

103.560 
647.250 
863.936 

O.OOJ 

1489.954 
6387.437 

5600.0CO 
:J:0.226 
: ~~?. 76.; 

J.::; 
12?9.810 

. , 299 .810 

2240.764 
5015.405 

0.000 
24?5.300 

51. 780 
647 .250 
884.648 

a.coo 

1521.022 
7908.458 

5600.000 

:~69.052 

O.CCJ 

121.a.oJo 
· 1248.030 

2220.052 
7235 .458 

0.000 
2495.3CO 

0.000 
n.ooo 

905.360 
0.000 

2199.340 
1J107.800 

~~CO.CCO 

~ :s 1. :,,.,,, 

::-.:J. ;:.,) 
) . :::.j 

549.000 
. 549. 000 

2199.340 
;:434 .798 

a.coo 
24:;5.30C 

0.000 
0.000 

11.',9.040 
0.000 

1955.660 
12063.460 

~600. :c J 

5~ ?. 000 
·549.000 

1955.660 
1~3?0.~60 

..................................................................................... 

o.~oo 

2495.300 
iJ.JOO 
0.000 

1241.1!80 
0.000 

1862.820 
13926.2!l0 

549.~00 

·549.000 

1362.820 
~ ~2n. 2so 

o.oco 
2495.300 

0.000 
0.000 

1241.8eo 
o.oco 

1862.820 
15789. lCO 

:tco.:co 

5~9.uCO 

·5~9.0CO 

1862.820 

I 
I 
I 
I 
I 
I 
I 
I 
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Cashflow tables, pr-oduction in 

THr ••• 

Total cash inflow 

Financial r-esour-ces 
Sales, net of tax • • 

Total cash outflow •• 

Total assets •• 
Operating costs • 
Cost of finance • 
Repayment 

Cor-por-ate tax 
Dividends paid 

Sur-plus < deficit > 
C11111lated cash balance 

Inflow, local 
outflow, local 
Sur-plus < deficit ) 
Inflow, foreign 
outflow, foreign •• 
Sur-plus ( deficit > 

Net cashflow • • • 
Cumulated net cashf low 

1000 us s 

Z004 

5600.000 

0.000 

5600.000 

3737.180 

0.000 
Z495.300 

0.000 

0.000 

1241.880 

0.000 

1862.820 

17651.9ZO 

5600.000 

3188.180 

Z411.820 

0.000 

549.000 
·549.000 

186Z.820 

16978.9ZO 

zoos 

5600.000 

0.000 

5600.000 

3737.180 

0.000 

2495.300 

0.000 

0.000 
1241.880 

0.000 

1862.820 

19514.740 

5600.000 

3188. 180 

Z411.820 

0.000 

549.000 

·549.000 

1862.820 

18841 .740 

Z006 

5600.000 

0.000 

5600.000 

3737.180 

0.000 

2495.300 

0.000 

0.000 
1241 .880 

0.000 

1862.820 

21ln.s60 

5600.000 

3188.180 

2411.820 

0.000 

549.000 

·549.000 

186Z.820 

20704.560 

CCJIFAR 2.1 • BALDO & CO. S.R.l., MILAN, ITALT ····· 
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··········---·-·······-·········-··-·---···-·-·--··-----··--······------··- CCMFAR 2.1 - BALDO & CO. S.R.L., MILAN, !T\LY -----

::ashtlow Oisc:ounting: I 
a) Equity paid versus Net income flow: 

Net present value ..•••..•••..•. 
lnt~rnal R~te of Return (IRRE1> 

b) Net llorth versus Net c:ash return: 
Net present value ........•.•.•. 
Internal Rate of Return (IRRE2) •. 

c) Internal Rate of ileturn on t•rtal investment: 
Net present value ........•••••. 
Internal ~ate of Return C IRR > •• 

Net worth : Equity paid ~l.JS r~erves 

4470.03 at 
22.95 % 

5690.81 at 
25.04 % 

5309.97 at 
18.54 % 

10.00 x 

10.00 % 

10.00 x 

CALCIU14 CARB!Oc ·-· CCTC6ER 1990 
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8V···-···-···---··--···-----···-·······-··---·----··-------·····-·····-···-·· COMFAR 2.1 

Net lnccme Statement in 1000 us s 

Year • • 1992 

Total sales, incl. sales tax 2240.00e 
less: va~iable costs, incl. sale3 tax. 0.000 

Variable margin 2240.000 
As % of total sales 100.000 

Non-variable costs, incl. depreciation 2237.664 

Operational margin 

As % of total sales 

Cost of finance 

Gross profit • 
Ail owances • 
Taxable profit 
Tax • • 

Net profit 

Dividends paid 
Undistributed prof it • 
Acc1.11Ulated undistributed profit 

Gross profit, % of total sales 
Net profit, X of total sales 
ROE, Net prof it, X of equity • 
ROI, Net profit+interest, X of invest. 

2.336 
0.104 

537.84C 

-535.504 
0.000 

-535.504 
0.000 

-535.504 

0.000 
-535.504 
-535.504 

-23.906 
·23.906 
·16. 743 

0.025 

1993 1994 

4480.000 5600.000 
0.000 0.000 

4480.000 5600 000 
100.000 100.000 

3045.024 ~502.104 

1434.976 
32.031 

444.860 

990.116 
0.000 

990.116 
396.046 

594.070 

0.000 
594.070 
56.566 

22.101 
13.260 
18.574 
10.841 

2097.896 
37 .462 

351.880 

1746.016 
0.000 

1746.016 
698.406 

1047 .610 

0.000 
1047 .610 
1106.175 

31.179 
18.707 
32. 754 
14.467 

· BALDO & CO. S.R.l., !llLAN, ITALY ··· 

1995 

5600.000 
0.000 

5600.000 
100.000 

3495.504 

2104.496 
37.580 

258.900 

1845.596 
0.000 

1845.596 
738.238 

1107 .358 

0.000 
1107 .358 
2213.533 

32.957 
19.774 
34.622 
14. 124 

1996 

5600.000 
0.000 

5600.000 
100.0CiO 

3495.504 

2104.496 
37.580 

207.120 

1897.376 
0.000 

1697.376 
758.950 

1 ~38.~26 

0.000 
1138.t.26 
3351 .958 

33.382 
Z0.329 
35.594 
13.910 

CALCIUM CARBIDE··· c~ .JcR !990 
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--·-------------------------------------------·-------·-------------··----- CJMfAR 2.1 · BALDO' CO. S.R.L., MILAN, ITALY-·-·· 

Net Income Statement in 1000 us s 

Year •••• 

Total sales, incl. sales tax . . 
L(SS: variable costs, incl. sales tax. 

Variable margin . 
As % of total sales 

Non-variable costs, 

Operational margin 
As % of total sales 

Cost of finance 

Gross profit . 
Allowances •. 
Taxable profit 
Tax ••• 

Net profit 

Dividends paid 

. 

incl. depreciation 

. . 

Undistributed proi it . • . • •• 
Accurulated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net prof it, % of equity . 
ROI, Net profit+interest, % of invest. 

1997 1998 

5600.000 5600.000 

0.000 0.000 

---------·--·-· ------·-·-----· 
5600.000 5600.000 

100.000 100.000 

3336.600 3336.600 
....................................... .. ....................................... 

2263.400 2263.400 

40.418 40.418 

155.340 103.560 
........................................ -----------·---

2108.060 2159.840 
0.000 0.000 

2108.060 2159.840 
843.224 863.936 

.......................................... ---·-----------
1264.836 1295.904 

0.000 0.000 

1264.836 1295.904 
4616. 794 5912.698 

37 .644 38.569 

22.586 23. 141 
39.546 40.517 

14.681 14.467 

1999 

5600.000 
0.000 

--·-·-------·--
5600.000 

100.000 

3336.600 

--------·---·-· 
2263.~00 

40.418 

51.780 
.......................................... 

2211.620 
0.000 

2211.620 
se4.648 

---------....... -..... 
1326.772 

o.~oo 

:326.972 
7<39.6i0 

2000 

5600.000 
0.000 

.................................... 
5600.000 

100.0CO 

3336.600 
---------------

2263.400 
40.418 

0.000 

----··---------
2263.4CO 

0.000 
2263.400 
905.360 

---------------
1358.040 

0.000 
~358.040 

8597. 711 

2001 

5600.000 
0.000 

.. .............................. 
5600.000 

100.000 

2n1.4oo 
....................................... 

zsn.600 
51.296 

0.000 
--------------· 

28n.600 
0.000 

28n.600 
1149.040 

....................................... 

ln3.S60 

0.000 
1723.~60 

10321.270 

JJ.493 40.418 51.296 
23.696 24.251 30.778 
~1.~89 42.460 53.888 

I 
I 
I 
I 
I 
I 
I 
I 
I 

.... '.~:~~~-----------'.~:~~~-----------'.~:~'.~------I 
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------------------------------------·--------------·-·-··--------------·--- COMFAR 2.1 - BALDO' CO. S.R.L., MILAN, ITAlY ·-·--

Net lnc:ome Statement i~ 1000 us s 

Year •••. 

Total sales, incl. sales tu . 
less: variable costs, incl. sales tax. 

Variable -rgin . . 
As X of total sales 

NC11·variable costs, incl. depreciation 

Operational margin 
As X of total sales 

Cost of finance 

Gross profit • 
Allowances • • 
Taxable profit 
Tax • • • 

Net profit 

. 

Ji vidends paid . . . .......... 
Undistributed profit •••••• 
AccU11Jlated undistributed profit 

Gross profit, % of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity . 
ROI, Net profit+interest, % of invest. 

2002 

5600.000 
0.000 

··-------------
5600.000 

100.000 

2495.300 
............................................ 

3104.700 
55.441 

0.000 
------------·-· 

3104. 700 
0.000 

3104.700 
1241.880 

·--------------
1862.820 

0.000 
1862.820 

12184.090 

55.441 
33.265 
58.242 
19.257 

2003 2004 2005 2006 

5600.000 5600.000 5600.000 5600.000 
0.000 0.000 0.000 0.000 

........................................... ... ......................................... ... ........................................ .......................................... 

5600.000 5600.000 5600.000 5600.000 
100.000 100.000 100.000 100.000 

2495.3CO 2495.300 2495.300 2495.300 
........................................... ... .................................. ------·-·------ ---------------

3104.700 3104.700 3104.700 3104.700 
55.441 55.441 55.441 55.441 

a.coo 0.000 0.000 0.000 
........................................... ... ........................................ -·------------- .......................................... 

3104.7CO 3104.700 3104.700 3104.700 
0.000 0.000 0.000 0.000 

3104.700 3104.700 3104.700 3104.700 
1241.880 1241.880 1241.880 1241.8!0 

............................................. -------------·- ........................................... ... -- ........... -..................... 

1862.820 1862.820 1862.820 1862.820 

0.000 0.000 0.000 0.000 
1862.820 1862.820 1862.820 1862.8'0 

14046.910 15909.730 17772.550 19635.370 

55.441 55.441 55.441 55.441 
33.265 33.265 33.265 33.265 
58.242 58.242 58.242 58.242 
19.257 19.257 19.257 19.257 

CALCIUM CARBIDE ••• OCTCBE~ 1990 



8V·····-----··----------------·------·····-·······----·-----····---------·--- CCMFAR 2.1 · SALOO' CO. S.R.l., MILAN, ITALY 

Projected Balance Sheets, const.-uc:tion in 1000 us s 

Ytll" 

Total assets 

Fixed assets, net of depreciation 
Construction in progress 
cu.-.-ent assets • • • • . . . • 
Cash, bank • • • • • • • • • • 

Cash sur-plus, finance available 

loss carried forwal"d 
loss . . . . . . . • • . . • • 

Total liabilities 

Equity capital 
Reserves, l"etained profit 
Profit ..•..•.••• 
long and mediua tenn debt 
Cul"l"ent liabilities .•• 
Bani< overdraft, fi~ance required. 

Total debt .• 

Equity, X of liabilities 

1990 

2516.600 

·--··---------· 
0.000 

2516.600 
0.000 
0.000 
0.000 
0.000 
a.coo 

2516.600 
............................................. 

1000.000 
0.000 
O.OJO 

1444.0CO 
0.000 

n.600 

1516.600 

39.736 

1991 

9614.520 
........................................... 

2516.600 
7097.920 

0.000 
0.000 
0.000 
0.000 
a.coo 

9614.520 
... ........................................ 

3198.400 
a.coo 
0.000 

6007.000 
0.000 

414. 119 

6416. 119 

33.266 

t.\LCIL'l4 C.\RB:ce ... OCTCBE~ :?90 
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ISV--------------------------------------------------------------------------- COMFAI 2.1 - IALDO & CO. S.R.l., NtcA~ •.• 

Projected lalence Sheets, Procllction in 1000 us s 

Year 

Total assets 

Fixed assets, net of depreciation 
Construction in progress 
Current assets • • • • • • • . • 
Cash, banlc • • • • • • • • • • • 

Cash surplus, finance available • 
loss carried forward 
loss ...•••.••••••• 

Total liabilities 

Equity capital • 
Reserves, retained profit 
Profit ••••••••• 
long and llll!diua tenn debt 

Current liabilities •••• 
Bank overdr1ft, finance required. 

Total debt •• 

Equity, % of liabilities 

1992 

9428.042 
........................................ 

ll601 .115 
0.000 

2n.:sas 
14.038 
0.000 
0.000 

535.504 

9428.042 
............................................ 

3198.400 
0.000 
0.000 

5080.083 
66.465 

1083.094 

6229.642 

33.924 

1993 

8632.154 
-...................................... 

75!17.711 
0.000 

498.235 
10.704 
0.000 

535.504 
0.000 

8632. 154 
.......................................... 

3198.400 
0.000 

594.070 
415!1.167 
125.722 
555.797 

4439.685 

37.052 

Projected Balance Sheets, Production in 1000 us s 

Year 

Totll assets 

Fixed 1Ssets, net of depreci1tion 
Construction in progress 
Current 1ssets • • • • • • 
Cash, blnk • • • • • • 
Cash surplus, fiftlnCe av1ilabla • 
loss carried forward 
loss • • • • • • • • 

Total liabilities 

Equity capital 
Reserves, retained profit 
Profit • • 
long 1nd mediun term debt 
Current li1bilities •• 
Bank overdraft, finance required. 

Total debt 

Equity, % of liabili~ies 

1997 

9265.211 

3739. 198 
0.000 

616.993 
11 .538 

4897.482 
0.000 
0.000 

9265.211 

3198.400 
3351.95!1 
1264.!136 
1294.500 
155.517 

0.000 

1450.017 

34.521 

1998 

9913.865 

2897.898 
0.000 

616.993 
11.53!1 

6387.437 
0.000 
0.000 

9913.!165 

3198.400 
4616.794 
1295.904 

647.250 
155.517 

0.000 

aoz. 767 

32.262 

1994 199:5 1996 

7696.342 11156.449 11647.625 
........................................ ... .................................... ..................................... 

6580.907 55!!0.703 4580.499 
0.000 0.000 0.000 

616.993 616.993 616.993 
11.538 11.538 11.538 
4~.905 1947.216 3438.596 

0.000 0.000 0.000 
0.000 a.coo O.OCQ 

7696.342 d156.449 8647.625 
..... ........ .. ....... ------ ... ........................................ ... ...................................... 

3198.400 3198.400 3198.400 
58.566 1106.175 2213.533 

1047.610 1107.358 1138.426 
3236.250 2589.000 1941. 75!1 
155.517 155.517 155.517 

0.000 0.000 0.000 

3391.767 2744.517 2097.267 

41.557 39.213 56.986 

CALCIUM CARBIDE ••• OCTCBER 1990 

COMFAR 2.1 · BALDO & CO. S.R.l., MILAN, !TALT 

1999 

10593.590 

2056.598 
0.000 

616.993 
11.538 

7908.457 
0.000 
0.000 

10593.590 

3198.400 
5912.698 
13:?6.972 

0.000 
155.517 

0.000 

155.517 

30.192 

2000 

11951.630 

1215.298 
0.000 

616.993 
11.535 

10107.800 
0.000 
0.000 

11951.630 

3198.400 
7239.670 
1358.040 

0.000 
155.517 

0.000 

155.517 

26. :-~1 

2001 

H675.190 

983.198 
0.000 

616.993 
11.5J8 

12063.460 
0.000 
0.000 

13675.190 

3198.400 
11597.711 
1n3.56o 

0.000 
155.517 

0.000 

155.517 

23.388 
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-----------· ·----------·············-·----·-···------------·-······-···-··- CCllFAll 2.1 · BALDO & CO. S.R.l., "!LAii, lrAL' •··· -

Projected 8ah"1Ce Sheets, Proc11ction in 1000 us s I 
Tear . . . . . . . 2002 2003 2004 2005 2006 

Totel essets . . . . . . . . . . 15538.010 17400.830 19263.650 21126.470 22989.290 I 
... ......................................... ------·-·------ ............................................ ... ......................................... ... ......................................... 

Fixed assets, net of deprec!atiQft 983. 198 983.198 983. 198 983. 198 983. 199 

Construction in progress 0.000 0.000 0.000 0.000 0.000 I turrent assets . . . . . . . 616.993 616.993 616.993 616.993 616.993 

Cuti, bent . . . . . . . . . - . 11-538 11.538 11.538 11-538 11.538 

~ surph:s, finance available 13926.280 15789.100 17651.920 19514.740 2nn.560 

I Loss carried forward 0.000 0.000 0.000 0.000 0.000 

LOSS . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

Total liatiil ities . . . . . 15538.010 17400.830 19263.650 21126.470 22989.290 I 
·-------------- ........................................... ... ...... ---...... -...... ---- ............................................ ... ... -..... ----................. 

Eq..i ty capital . . . . . . 3198.400 3198.400 3198.400 3198.400 3198.400 

Reserves, ret•ined profit 10321.270 12184.090 14046.910 15909.730 17n2.550 I Profit . . . . . . 11162.820 1862.820 11162.820 1862.820 1862.820 

Long and MdiUll tel"'lll debt • 0.000 0.000 0.000 0.000 0.000 

Current l illbil ities • . . . 155.517 155.517 155.517 155.517 155.517 

I lri overdraft, finance required. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . 155.517 155.517 155.517 155.517 155.517 

Eq..ity, %of liabilities 20.584 18.381 16.603 15.139 13.913 I 
CALCIUM CARBIDE ·-· OCTOBER 1990 
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ForciSI!:! ~xdl!!!S! Effect in 1000 us s 

Ec~ic Analysis excluding indir-ttt effects 

too .... iu fonign CJ a 

total foreign inflow 

~ity capital . . 
subsidies, grants 

l~ ' overdraft 

exports . . . 
indirect effects 

total foreign outflow 

royalties . . 
~is-nt . . 
illpOrted .. terials 

repav-nt loans & overd. 

other repav-nts . 
repatriated wages 

dividends paid . 
intern ts 

indirect costs 

net foreign exc:hge flow 

illpOrt s~tit'n effect 

net forgn exchge effect 

present values at 

foreign exchange flow • 

net forgn exchge effect 

100.00 16\its local CJ 

grand total tctal cons tr. 

517"i.92 5178.4a 

------·-·--- .................................... 

0.40 0.40 

a.oo a.oo 

5179.5£ 5178.00 

a.oo a.oo 

................ .. ...... -............. 

20871.12 6521.12 

------------ ................................. 

a.oo a.oo 

5623.20 6232.40 

7915.ao 0.00 

5179.52 0.00 

0.00 0.00 

0.00 0.00 

0.00 a.oo 

2152.ao 2aa.n 

............... .............. 

·15691 .40 ·1342.n 

79520.00 0.00 

63829.60 -1142.n 

1a.ao % 
·9208.23 

25!95.Z9 

CALCll.ll CARBIDE 

••••••••• construct ion •••••••••• pr~tion 

total procb:. 1990 1991 1992 1991 

1.52 1a20.oo 4158.40 C.94 a.2! 

---·-------- ... ..................... ... ................................ ------------ ............................. 
0.00 0.00 0.40 0.00 0.00 

a.oo 0.00 a.ca a.oo a.co 

1.52 1a20.oo 4158.00 a.94 a.2a 

a.oo a.oo a.oo a.co 0.00 

... . .. .. ... . ... -........ -.. -.. -.. -...... -.. ............ . . . . . .. . . ... .. . ... . ............. 

14350.21 1240.ao 5280.12 15la.21 1534.69 

---------··- .................................. . ............................. ... ............................ ... .............................. 

a.oo a.oo a.co a.ao a.co 

·609.20 1200.00 5032.40 129. 12 85.78 

7915.IO a.oo 0.00 ll9.60 439.20 

5179.52 0.00 0.00 647.25 647.25 

0.00 0.00 0.00 0.00 0.00 

a.oo 0.00 0.00 a.oo li.ao 

a.oo a.oo 0.00 l.00 0.00 

11164.08 40.SO 247.92 414.24 362.46 

... ............. ... .. -............. . ................. .. .............. . -................ 
·14348.68 -220.ao ·1121.92 ·15Z9.26 ·1534.42 

79520.00 0.00 0.00 2240.00 4480.00 

65171.32 -220.ao ·1121.92 710.74 2945.58 
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Foreign Eac!t!l'!Se Effect in 1000 US S 

Ec-ic At>alysis eacluding indirect •ffects 

100 units foreign CU "' 100.00 units local CU 

tot.:al foreign inflow 

eq.ii ty c~i tal - -
s.midin, grants 

loans & o,,.rdraf t 

exports - - -
indirect effects . 

total foreign outflow 

royalties - . 
eq.iipment - . 
i11pOrted .. terials 

repa.,.nt loans & o,,.rd. 

other repayments -
repatriated wages 

dividends paid -
intere:;ts . 
indirect costs 

net foreign e1u;11ge flow 

illlpOrt substit'n effect 

net forgn e1chge effect 

pre~ent values at 

forei gr. exchange fl ow • 

n.t forgn •1chge effect 

1994 1995 

0.30 0.00 

-----------· ................................ 

0.00 0.00 

0.00 0.00 

0.30 0.00 

0.00 0.00 

.................... ......... -.... 

1560.66 1455. 15 
.................................... .................................... 

0.00 0.00 

53.n 0.00 

549.00 549.00 

647.25 647.25 
O.M 0.00 

0.00 0.00 

0.00 0.00 
310.68 258.90 

................ .................... 

-1560.35 -1455. 15 

~600.00 5600.00 
4039.65 4144.85 

10.00 1 

·9208.23 
25895.29 

CALCllM CARllDE 

1996 

0.00 
. ................................. 

0.00 

0.00 

0.00 

0.00 

.. ................ 

1403.37 
... ............................. 

0.00 

0.00 

549.00 

647.25 

0.00 
0.00 

0.00 

207.12 
..................... 

·1403.37 

5600.00 
4196.63 

procU:tion 

1997 

0.00 
... ................................. 

0.00 

0.00 

0.00 

0.00 

. -. -........... -

1351 .59 
... ................................. 

0.00 

0.00 

549.00 

647.25 

0.00 

0.00 

0.00 

155.34 

.................. 

·1351.59 

5600.00 
4248.41 

1998 1999 

0.00 0.00 0.00 

-------·---- ------------ ----------·-
0.00 0.00 G.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 o.oo 

................. .. ................ ................ 

1299.81 1248.03 549.00 

------------ ------------ .................................. 

0.00 0.00 0.00 
0.00 0.00 0.00 

549.00 549.00 549.00 

647.25 647.25 0.00 
0.00 o.ao 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

:o3.56 51.78 o.oo 
............. .............. ................ 

·1299.81 ·1248.03 ·549.00 
5600.00 5600.00 5600.00 
4300.19 4351.97 5051.00 
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Forei!I!! E•cfl!!!S! ~ffect if\ 1000 us s 
Econoaic Anlllysis excludil'ICJ indirect effects 
100 units foreign OJ • 

total foreign inflow • 

equity cmpi tal . . 
subsidies, grents 
loans & overdraft 
exports . . 
indirect effects 

total foreign outflow 

royalties . . . 
equii-nt . . . 
i111POrted .. terials 
repayment loans & overd. 
other repayments . 
repatriated wages 
dividends paid 
interests . . 
rndi rect costs 

net foreign exchge flow 
i111pOrt substit'n effect 
net forgn exchge effect 

present values at 
foreign e•change f lov • 
net forgn exchge effect 

100.00 units local OJ 

2001 2002 

0.00 0.00 

-------·---- ........................... 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

................. ............ 

549.00 549.00 

---·····-··- ---·------·-
0.00 0.00 

0.00 0.00 

549.00 549.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

············ ············ 
-~49.00 ·549.00 

5600.00 5600.00 

5051.00 5051.00 

10.00 % 

·9208.23 
25895.29 

CALCl\11 CARllDE 

procbction 
2003 2004 2005 2006 2007 

0.00 0.00 0.00 0.00 0.00 

··-··--·-··· ----------·- ·--------·-· ---------·-- .............. ---- .. 
0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

............ . ............ ............ .............. ............... 

549.0C 549.00 549.00 549.00 -876.30 

--·----·--·- -----·------ --·--·----·- ----···-·--· .................................. 

0.00 0.00 0.00 0.00 0.00 

0.00 o.oo 0.00 0.00 -8n.83 

549.00 549.00 549.00 549.00 0.00 

0.00 0.00 0.00 0.00 1.52 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

............ ···-········ ............. ................. . ............. 
-549.00 ·549.00 -549.00 ·549.00 876.30 

5600.00 5600.00 5600.00 5600.00 0.00 

5051.00 5051.00 5051.00 5051.00 876.30 
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0. 

OPPOR11JN11Y STIJDY 

SUMMARY AND CONCWSIONS 

This study analyzes the opportunity of installing a plant for the production of H2SO 
4

• Sul· ·huric acid 

has a lot of uses: until recent years the consumption of sulphuric acid was tiaken as a good measure 

of the degree of industrialization of a country and also served as an index of general business 

condition. Presently the main consumption of sulphuric acid is in the preparation of phosphate 

fertilizers and ammonium sulphate. Other uses are in the production of inorganic pigments, textile 

fibers, petroleum products, detergents, pulp and paper and other chemicals. 

Presently in Nigeria the demand is satisfied by import. since the local production is totally absorbed 

by other associated productions. 

The plant as proposed in the study, has a nominal capacity of 6600 t/y of sulphuric acid 98%, which 

is the minimum economic size for this kind of plant. 

The financial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project are as follows: 

- Fixed assets: USS 3,915,350 (USS 2,270,000 in foreign currency) 

- Workine capital (at full production): USS 291,745 (USS 269,000 in foreign currency} 

- Internal Rate of Return: 1831% 

- Break-Even Point (at 5th year of production) 41.5% 

- Pay-Back Peri..QSJ: less than 5 years (including construction period) 

- Employees: 54 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 7,557,340 (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

PRODUCTION OF SULPHURIC ACID Page 54 
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oPPORTIINnY snmv 

INTRODUCTION 

Sulphuric acid CH~) has been an important item of commerce for many years. In the eighteenth 

and nineteenth century it was essentially produced by chamber process.. in which oxides of nitrogen 

(as nitrosyl compounds) were used as catalysts for the oxidation of sulphur dioxide. 

The product obtained by this process is of rather low concentration (typically 60 Baumc or arout 

TI-78 % Wl of H2S04) not high enough for many commercial uses. During the first part ol the 

twentieth century, the chamber process was gradually replaced by the contact process, and today the 

former is considered obsolete. 

Primary impetus for the development of the contact process came from the need for high strength 

acid and oleum to make synthetic dyes, organic chemicals and to provide .;!)ncr,ntrated mixtures of 

sulphuric and nitric acids for explosive production. In the contact process the sulrbur dic~cide (SO,) 

obtained mainly by sulphur burning (or other sources) is converted into S0
3 

by contac. c,f the gas 

with successive beds of vanadium oxide catalyst whi.:h, mainly for small planes, are often c.rranged in 

sections of a single tower. 

Io the above described pre>CCl>S or "SINGLE-ABSORPTION PROCESS" the recovery of sulphur as 

sulphuric acid is ab 98%: the remainder is lost to the atmosphere as S02" Because of the world-wide 

pressure to reduce so2 emissions, the "DOUBLE-ABSORPTION PROCESS" was developed and 

adopted mainly for the large size plants. 

By this means, the overall conversions can be increased from about 98% up to 99.5% thereby 

reducing emission of unconverted so2 tCr ltmospl .ere. Because of the small capacity plant, chosen 

in order to reduce the investment cos: .• tudy shall be based on a single-contact sulphuric acid 
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plant from so2 produced by sulphur burning. I 
. sulphmic acid 

physical state : 
m<;lccular weight : 
specific gravity (H2S04 100% at 20 C): 
boiling point (760 mm Hg): 

colourless, viscous :iquid 
98.07 
ab. 1.84 
270 c 

Sulphuric acid is ~y far the largest volume chemical commodity pn>duced and is sold or used 

commercially in a number of different concentration including..,,, 1
11? ·v 1. 'JJ wt% (66 Be'), 96 

wt%, 98, 'J') Wlf~,. 100%. 
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2. 

2.1 

OPPORTIJNl1Y STIJDY 

Sulphuric acid bas several desirable properties that lead to its use in a wide variety of applications. 

T)J>ically it is less costly than any other acid: it can be readily bandied in steel or common alloy tanks 

at high commercial concentrations; and it is available and readily bandied at concentration more 

than 100 wt% (oicum). Sulphuric acid is a strong acid; it reacts readily with any organic compounds 

to produce useful products. Concentrated sulphuric acid is a good dehydrating agent and under some 

circumstances may be used as an oxidizing agent. 

The characteristics of the product arc as follows: 

Sulphuric acid 

- Physical state : 

- Specific gravicy (20 C) : 

- Purity: 

- Iron: 

-Arsnic: 

- Sulphuric dioxide : 

colourless. liquid free from suspended and/ or 
insoluble matters 

ca 1.84 

98..± 05 wt% "2 so .. 

0.02max 

0.01 max 

0.01 max 

Since the use of demineralizcd water (as process water) is foreseen, H
2
S04 obtained shall be of the 

battery grade (iron content not more than 0.005%) 

MARKET AND PLANT CAPACID' 

USES 

The current heavy usage of sulphuric acid by the phosphate fertilizer industry, has resulted in larger 

consumption of this product. Of total world-wide sulphuric acid production, over two-thirds now go 

into phosphate fertilizers, while other uses are growing slowly or declining. 

Formerly, sulphuric acid was used to produce normal superphosphate, which is a material containing 

both mono- and dicalcium phosphates and unseparated calcium sulphate. Now, mainly in devclopcJ 

countries, the trend is toward higher purity fertilizers containing very little calcium sulphate because 

of savings in freight and handling co~ts. 

-----------------------------------------·-·------
1 PRODUCTION OF SULPHURIC ACID Page 5(. 
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2.2.l 

2.2.2 

OPPORTI.JNilY STIJDY 

In this kind of phosphate fertilizers. the primary role of sulphuric acid is to convert phosphate rocks 

to phosphoric acid and solid calcium sulphates which is removed by filtration. 

Other uses of sulphuric acid arc in the production of inorganic pigments, textile fibers, petroleum 

products. alcohols, pulp and paper, detergents, other chemicals and as a bleaching agent for ores, a 

pickliug agent for iron and steel and a component of lead storage batteries. 

DEMAND/SUPPLY 

Wortt-wide orocluction 

World-wide production of sulphuric acid (100% ~S04) was in 1980 as follows: 

( 106 Metric Tons) 

North America 
Central and South America 
Western Europe 
Eastern Europe 
Africa 
Asia 
Australia and New Zealand 

TOTU. 

46.8 
3.8 

27.8 
32.6 
8.7 

19.6 
2.9 

142.2 

Future growth is cxpcded to be relatively slow in Western Europe and higher than average in the 

Middle East and Africa (particularly north Africa, which has extensive phosphate rock deposits). 

Present situation In Nluria 

The demand of H2S04 is satisfied mainly by import. In the area of Lagos, there exists a H2S0
4 

plant 

of 30,000 MT /y capa..:ity, associated lo an aluminium sulphate production; part of the H
2
S0

4 
there 

produced (less than 30%) is made available to the market, which cannot be quantified, because 

statistical data arc not available. 

Kaduna fertilizer manufacturing plant, which produced sulphuric acid for normal superphosphate 

production, is now out of order and needs revamping. Other small scale production of sulphuric acid, 

which undoubtedly exist, does not reach the market because H2SO 4 is entirely consumed by the 

producers. 
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OPPORnJNllY STIJ'DY 

2.3 PLANT CAPACllY 

This study will analyze the minimum cr.ooomic.al size for H
2
S04 production that is a plant having a 

capacity of 6600 MT /y (20 MT /day on 3 shifts - 330 days/y) of 98 wt% sulphuric acid. 

2.4 SALES PRICES AND TOTAL REVENUE 

"2S04 98 wt% is quoted FOB European port present 165 S/t. The current selling pricc(I) in Nigeria 

for the sulphuric acid is4,.500 Naira/toone, equivalent to about 500 US Dollars. This price can be 

justified only by the fact that the few producxrs have no competition. 

To be realistic, the selling price of 300 US Dollars/tonne will be considered, while computing the 

revenue. 

So at full capacity, the revenue could be: 

6,tiOO t/y x 300 S/t = 1,980,000 S/y 

3. MAIERIALS AND INPUTS 

3.1 CHEMISTRY 

The basic chemistry is as follows: 

Oxjdation or Sulohur to Sulphur Djoxjde 

The oxidation can be considered as proceeding according to the following reaction, which takes place 

by burning sulphur in air: 

A great deal of heat is liberated by this reaction, and as a result the burning or sulphur in air is self 

sustaining once combustion has started. To reach this condition, the furnace or reaction chamber 

must be initially preheated to a temperature in excess of 500 C, using fuel oil. 

~.D.B. Markel Survey. 1990, • ~nrral Bank of !'liigeria Annual Report 1nd S1a1emcn1 of Accounrs. 1989 
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OPPORnJNllY STIJDY 

Oxidation of Sulphur Dioxide to Sulphur Trioxide 

The oxidation of so2 to sol proceeds according to the reaction: 

so2 + 1/2 02 = sol 

over a suitable catalyst (generally vanadium pentoxidc) 

The reaction is highly exothermic. With S02 temperatures below 400 C the rate of the reaction over a 

vanadium pentoxide catalyst is low. With increase in sol' temperature the reaction rate incrcasc.o, but 

the equilibrium constant decreases, and this reduces the conversion percentage of S02 to SOJ" 

Therefore, control of the temperature at an optimum value is necessary to obtain sulphuric acid on 

the most economical basis. 

It has been found that an inlet S02 temperature of about 430 C gives the optimum converter 

performance. The reaction equilibrium is also influenced by the ratio of the concentration of S02, to 

the concentration of 0
2
• 

Absorption of Sulphur Trioxide 

Sulphur trioxide is absorbed in water according to the following reaction: 

SOl + H20 = H2SO 4 

Again the reaction is exothermic. sol is absorbed by circulating 98% acid over the absorption tower 

as the rate of absorption of SOl, in acid is greater then water alone. The rate of absorption in acid i; 

found to be at a maximum when :he acid is in the 98-99% strength region. 

MATERIAL AND UllLmES: AV All.ABILITY, REQUIREMENT AND COSTS 

The raw material necessary for the production of H2S04 is sulphur, which is not available in Nigeria, 

It has to be imported at a cost of USS 170. Other inputs arc the utilities, which arc avail~blc locally. 

The following table shows the quantity of material and inputs, as well as the relevant costs required 

for the production of 1 MT and 6600 MT /y of H2S04 98 wr~. 
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Description 

Sulphur 
Cooling water 
Demiwater 
Electric 
energy 

TOTAL 

3.3 

4. 

OPPOR11JNl1Y snmv 

Unit Required quantity Unit cost 
of for (S) 

measure lT lyar LC FC 

T 0335 2211 -- 170 
T 70 462.000 0,009 --
T 1.25 8.250 3,5 -

Kwb 74 488.400 0,10 --

For the financial evaluation. the costs arc grouped as follows: 

Raw material (sulphur) 
Utilities 

FC 
LC 

TOTAL 

RAW MATERIALS PURCHASING PROGRAMME 

Annal cost (S) 

LC 

-
4,160 
28$70 

48.840 

81,170 

S375,900 
s 81,870 

S457,no 

FC 

375.900 
-
--

-

375,900 

TOTAL 

375.900 
,,ltiO 

28$70 

48.840 

457,770 

Sulphur is the only raw material required for the production of H2S04. It is not available in Nigeria. 

therefore it has to be imported. Considering that the annual consumption is not high, a minimum of 

6 months stock is suggested. 

The relevant cost will be about S 200,000. 

LOCATION 

The choice of location will be mainly influenced by the uses. From the technical point of view, the 

traasport docs not constitute a problem; generally, while fur large quantities, tank-rrucks arc used. 

for small quantities plastic jerry cans arc suggested. 

In order to reduce the transport costs, the plant should be located close to the users. The plant is 

provided with equipment which will minimize the pollution; nevertheless, when selecting the site, it is 

suggested to consider the installation of the plant not very close to an urban area. 
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5.1 

5.1.1 

5.1.2 

OPPORnJNTIY STIJDY 

PRQJECT ENGINEERING 

PROCESS DESCRimON AND MAIN EQUIPMENT 

The sulphuric acid production takes place in four stages: 

a) Sulphur melting 

b) Combustion of molten sulphur in dried air to form sulphur dioxide; 

c) Oxidation or sulphur dioxide to sulphur trioxide in a catalytic converter; 

d) Absorption or the obtained sulphur trioxide in 98% sulphuric acid. 

Proqss dqqiptlop 

Solid sulphur is charged by a mechanical shovel into a hopper equipped with a vibrating extractor 

located at the hopper bottom, which reeds sulphur into the melting pit. 

In order to eliminate free acidity, usually present in sulphur and mainly composed by H
2
S, lime 

powder is added into the melting pit. 

Melting pit is provided with an agitator to increase melting efficiency. 

Sulphur melting heat is supplied by steam at 6 bar condensing in coils submerged in the molten 

mass. 

Molten sulphur is pumped by a vertical pump to the filtet to eliminate impurities in the form or ash 

and lime surplus. Said pressure filter is provided with special metallic filtering clothes and with a 

steam jacket for temperature maintenance. 

The filtered sulphur comes back by gravity into a separate department of the melting pit and is 

pumped by a pump to the storage tank. 

From the sulphur storaeie tank the molten sulphur is fed by the reciprocating pump to the sulphur 

burner located on the furnace or in the combustion chamber. 
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OPPORTIJNl'n' SlUDY 

The combustion chamber is provided also with a fuel oil burner, complete with a small 1ank. for 

furnace pre-heating during start-up. 

The process air is compressed by the blower. After compression, the air is dried in the drying tower. 

Drying is effected by sulphuric acid at production title. Entrained mists, if any, arc essentially 

arrested on the demister. 

Process air from tower outlet is sent to the furnace for S01 production. 

Sulphurous gases. before being sent to conversion, arc cooled in a fire-tube waste heat boiler up to 

the optimum converter inlet temperature. 

Sulphurous/sulphuric gases pass through 4 beds of vanadium pentoxidc catalyst and after each 

conversion layer, a pre-established quantity of dried air is added. 

Said additions arc forcsccn both to control the gas temperature at the inlet of each catalytic layer to 

the required value and to increase oxygen partial pr~urc as the conversion sol to sol proceeds. 

The sulphuric gases coming out from the converter arc sent to the economizer in order to recover 

most of their sensible heat. After cooling the reaction products pass into the tower for the absorption 

of sol, in concentrated sulphuric acid, to give the final product. 

The gas coming out from tower is filtered in a high efficiency mist eliminator to avoid any problem 

of mists and plume from the stack. 

The concentration of the produced sulphuric acid is controlled by the addition of demineralizcd 

water. 

The beat evolved in the absorption of S01 in H20 is removed in special plate-type or coil-type beat 

exchangers. 

The vertical pump provides the acid re-circulation to towers. 

A level regulator located on controls the production to be sent to the storage tank af1er being cooled. 

The beat exchangers arc fed with cooling water recirculating in the cooling tower system. 

Most of heat obtained from 1he SIJlphur combustion and subsequent oxidation of sol to sol is 

recovered in th~ form of steam. 

The water for the production of said steam must be demineralized and then dearated. The pumps 

feed the economizer and the boiler. 
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5.1.3 

OPPORTIJNrlY snJDY 

The steam produced al medium pressure in the boiler is partly used al 6 bar for sulphur melting and 

partly at 3 bar for mokcn sulphur temperature maintcoancc and boiler recd water dcarating. 

Mala equipmeat 

Sulphur melting system 

- Melting tank 

- Liquid sulphur transf crring and filtering system 

- Liquid sulphur storage tank 

- Metering pump for burner feeding 

Sulphur combustioa 

-Air blower 

- Air drying tower 

- Burner 

- Waste heat boiler 

Coaftrsion 

- Multistage contact converter, filled with vanadium-pcntoxide 

- Interstage gas coolers 

- Economizer 

Absorption staae 

- Packed tower for gas absorption 

- Gas stack 

·Recirculation tank and pump 

• Acid coolers 

• Acid storage tank 

• Loading arms 
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5.2 

5.2.1 

5.2.2 

5.3 

OPPORnJNTIY STIJDY 

Start-up auxiliaries 

- Gasoil storage tank 

- Auxiliary burner for gasoil combustion 

- Heat exchanger (flue gas from gasoil combustion/dry air) 

- Auxiliary stack 

Utilities 

- Cooling tower system 

- Water treating plant for producing process water and boiler make-up water 

- Steam condCllS2le recovery system 

- Boiler feed water dearator and pumping system 

- Compressed air system 

- Electric transformer 

STORING FACILmES 

finished procluct 

The sulphuric acid 98% will be collected in a carbon steel tank having a capacity of 250 m3 (about u 

days production at full capacity). 

Raw material 

Sulphur, the only important raw r&aterial, will be stored in a building of 800 m2 (storage capacity 6 

months of production). 

PACKAGING 

Since the production has been supposed to be sold in bullc, no expenditure for packaging material 

has been evaluated. 
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OPPORnJNrn' snJDY 

LAY-OUT AND CML WORKS 

The area required for the installation o( the process equipment. with all necessary utilities and 

facilities is 20,000 sq.mt. 

Process and utilities equipment and ma~cry are designed for outdoor installation. 

Foundations shall be in reinforced concrete, protected with acid resistant lining. 

The sulphur will be stored in a building having a support structure o( reinforced concrete and the 

floor pa'VCCI with concrete slabs. For the roofing. asbestos sheets will be used. 

Administrative offices, laboratory, maintenance workshop, social services and other facilities are 

grouped in one storey-building. covering an area o( 500 sq.m, about. This building has a supporting 

structure of reinforced concrete; external and internal walls are of brickwork, while the roof is iii 

light concrete. 

The floors of the offices, laboratory aml social services arc covered with tiles, while workshop has a 

concrete floor. 
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S.5 

OPPORTIJNl1Y snJDY 

INVESTMENT COSTS. DEPRECIATION AND MAINTENANCE 

The machinery and equipment have been quoted by GARBA TO, Milan. Italy. The investment costs 

arc as follows: 

LC ._. TOTAL 
s s s 

- Machinery & Equipment -- 1.500,000 1.5()(),000 
(FOB European Port) 

- Transport, taxes -+ duties 300,000 150,000 450,000 

- Erection 300,000 150,000 450,000 

- Land and site preparation 100,000 - 100,000 

- Civil works 500,000 - 500,000 

- Insulation and painting 50,000 --- 50,000 

- Spare parts --- 100,000 100,000 

Total 1,250,000 1,900,000 3,150,000 

Contingencies 125,000 190,000 315,000 

Grand total 1,.175,000 2,090,000 3,465,000 

The life of the plant can be considered as fifteen years. Annual maintenance cost has been assumed 

in the range of 6% of the machinery and equipment costs, that is USS 90,000. 

In the financial evaluation, the investment cost (contingencies included) are so subdivided: 

Preproduction expenditures FC USS 75,000 

Preproduction expenditures LC USS 150,000 

Machinery FC USS 2,090,000 

Machinery LC USS 715,000 

Land and ~ite preparation LC USS 110,000 

Civil works LC USS 550,000 
--------------·--

TOTAL USS 3,690,000 
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7. 

7.1 

OPPORlUNTIY snmv 

PLANT ORGANIZATION 

The plant is considered an autonomous UDit. complete with utilities and facilities, operating under 

the direction of an independent organization. 

MANPOWER 

No particular skill is required for any of the positions listed below, exception made for the process 

engineer, chemist and foremen, who must have throvgh training in the technology. 

For the remaining personnel it is recommended that on the job training is carried out by an expert, 

made available by the technology supplier, for one year after the start-up. The relevant cost is 

estimated USS 120,000. The number of personnel reflects the needs of three shifts. 

MANAGEMENT AND ADMINISTRATIVE DEPARTMENT 

General manager 
Technical manager 
Senior accountant 
Purchasing dept.head 
Sales dept. head 
Clerks and secretaries 
Drivers 
Security 

N/Y 

1 50,000 
1 40,000 
1 25,000 
1 12,000 
1 12,000 
3 36,000 
3 24,000 
4 24,000 

15 223,000 
Overheads 40% 89,200 

312,200 
(USS 39,500) 
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7.l 

7.3 

I. 

OPPORnJNITY mmv 

"ooucnoN Dl.PAR'IMENT 

Production manager 
Process engineer 
Chemist 
Warehouse keeper 
Shift foreman 
Shift operators 
Semi skilled workers 

a.icC engineer 
Mechanics 
E1ectriciaas 
Instrument 5J'CCialists 

Manpower summary 

Admiaistratioa 
Production Dep. 
Maintenance Dep. 

TOTAL 

1S 
26 
13 

54 

IMPl.EMQUATJON SCHEDULE 

1 
1 
1 
1 
4 

12 
6 

N/Y 
40.000 
40.«m 
2S,(XX) 
1(),(0) 
48,(XX) 

120,(XX) 
36,(XX) 

26 319,(XX) 
~beads 40% 127,(iOO 

1 
4 
4 
4 

446,tiOO 
(USS S6,SOO) 

N/Y 
40.000 
40.000 
40.000 
40,000 

13 l(J(),(XX) 
Ovcrbeads 40% 64,(XX) 

224,000 
(USS 28,300) 

39,SOOS/y 
S6,SOOS/y 
28,JOOS/y 

124,JOOS/y 

From the sipiag of the coatrld, 18 months arc required for the comtruc:tion and the commissioning 

of the plant. 
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OPPORTIJNl1Y STIJDY 

9. FINANCIAL EVAl.UATION 

9.1 

9.1.1 

•.1.2 

The financial evaluation was carried out by means of the COMFAR. whose scbed• are enclosed 

asADDCXC 1. 

In addition to the c:ocflicicuts and parameters indicated in the foreword. the following was 

lpmqacpt costs 

The total invcstmcat costs amount to US S 3.915,350. The portion in foreign c:urrency acmnnts foe 

us s 2,270,000. 

Details of these figures arc shown in chapter 55. 

Soamofftgpq 

The financing was assumed as follows: 

-Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest IS%) 

- Bank overdraft: 

1st disbursemcill 2nd disbursement T ota1 

USS 500,000 

USSSl0,000 

USSJ00,000 

USS 500,000 

USS l,267,000 

USS613,000 

USS 1,000,00> 

uss1,m,00> 

USS913,00> 

(interest IS%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculattd by the 
COMFAR. It can be used to cover pan of the working capital before 
the plant starts the production. 
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9.1.3 

9.1.4 

9.1.S 

OPPORnJNnY snJDY 

Woddaqpibd 

The working capital is proportioaal to the production programme. wbicb. according to the 

assumptions, is as follaws: 

lstyear40% 

2nd year SO% 

3rd and subsequent years 100% 

When the plant is in run production, the required ~"orting capital amounts to 291, 745 us Dollars, 

the forcip portion being USS 269,000. 

It is worth meaboning that raw materials shall be available just before the commissioning and start

up of the plant. This means that a portion of the working capital (say for the fll'Sl year of opcralioo) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 127,335. 

TOii) prodpc:ti• gpsts 

The total production costs vary according to the plant output, iaterCSlS and dcprcciatioo. Tbe fll'Sl 

year of operation, wheD the plant operates at 40% of its nominal capacity, the production costs 

amOUDt to USS 1,162,880. 

In the third year, at run production, the costs amOUDt to US S 1,233,410, then they start a slight 

decrease year after year, to reach a coDStaDt amount of US S 6"n,OOO from the 11th to 15th year. 

Salamn• 

When the plant is in run production, the r~nuc is US S 1,980,000. As said before, the production 

programme forcsca that full production is reached gradually: 

1st year 40% : r~nuc • USS 192,000 

2ad year 80% : r~nuc • USS 1,584,000 
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9.l EVALUATION RESUL1S 

9.U lntcmal Rate oC' Rctuna 

The internal Rate of Return is: 18.31 %. 

9.l.l Bmk·E!n Point 

The Brcak-E~ Point at 5th year is: 41.5% of production. 

J: bas been calculated according to the formula 

fuedcosts 

revenue - variable costs 

The fixed costs include: labour (direct (2) + administrative), depreciation and fmanc:ial ccsts. 

The pay-back period is less than 7 years, including the coastruC'ioa period. 

10. FOQJGN EXCHANGE EffECT 

The evaluation or the foreign exchange effect is shown in Annexe 2. 

All the figurrs used in the computation as •blflows• and ·outflows• correspond to the inputs given to 

the COMF AR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the ncl foreign exchange effect is positive. 

By discounting the annual act foreign exchange effect at the rate or 10% the calculation shows a act 

foreign exchange effect amounting to USS 7,557,340. 

Hence, the amount or foreign exchange carncd and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term or 

present value amounts to USS 1,551,340. 

(l) Dirccr labour ii eonaidcml 11 a fiacd COii. due 10 Ille llCCUlicy 10 !law well tnincd people tor Ille opcn1ioll ol 1llc plalll, reprdlcM ot 
.:apecily u1iliza1ioll. 
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511············-··-····-·····························-···-····--···-·········· CCMFAR 2.1 • IALDO & CO. S.R.l., :illlAN, :·.a,• ·--

SULP!ll.mtC ACID 
OCTOIER 1990 

OPPOIT\Jl!TY STU>Y - FINAL ISSUE 

2 Y'•r<s> of construction, 15 ,,e•rs of pt"oduction 
.:urrency cuwersion rates: 

foreign currency 1 uiit • 
local currency 1 uiit = 

1.0llOO units 9':countins; currency 
1.00CO units accounting currPnCy 

acc!Mlting currency: 1000 US S 

Tot•l initial investment liiring construc:~ior ph•se 

fixed assets: 
current •ssets: 
total assets: 

3915.35 
0.00 

3915.35 

Source of funds during coonruction phase 

~ity & grants: 1000.00 
foreign loam 1m.uo 
local lomns 913.00 
tot•l funds 3690.00 

Cnhflow frm ape.-ations 

Te•r: 
ope~ating C05tS: 463.70 
depreci•tion 420.07 
interest 279. 11 

---------------- .............................. 
production costs 1162.811 

thereof foreign 58.lll x 
total sales 792.00 

gross inca111e -370.88 
net inc- ·370.88 
cash balance ·623.70 
net cashflow 181.87 

5 
6n.01 

398.07 
71.08 

-------·-··-
1141.22 

58.153 X foreign 
o.oon 'l foreign 

58.153 X foreign 

0.000 X foreign 

48.157 X fo~e:go 

10 
6n.01 

27.50 
0.00 

.. ............................ 
699.57 

65.14'1 60.811 x 
1980.00 1980.00 

838.78 1280.43 
503.27 768.26 
679.21 795.76 
972.42 795.76 

llet Present V•lue at: 10.00 x • 2214.56 
Internal Rate of Return: 18.31 x 
Return on equltyl: 26.07 x 
Return on equity2: 24.11 x 

---······································-------------------------·-·····························--··············------------·-·· 
lndeJI of Schecllln produced by COMFAR 

Total initial tnvnt1111nt 
Total invnt-.nt cllrfng proclr.tion 
Total procb:tion costs 
working r.apltal r.qufre-.nts 

casllflow Tables 
Projected lal11nee 
Net incc.e stat_,,t 
Source of finance 



av--------------------------···--··-------·---------------------------------- CD!f.llR z.~ - Ul:O. ::o. s.~.l., .. :~:. ... :·~l· ... 

Total Initial lnves•ment in 

THr •••••• 

Fiaed investment cos:s 

land, sitr preparation, deve'~t 
Buildings and civil works •••• 
Awt'lia:y and ser.,ice facilities 

!ncorporated fixed assets •• 
Pta;n vchinery and ~ipnent • 

7ctal fixed invest!lleflt c.JstS • 

Pre·prcd.lr:tion capit•l expenditures. 
Net OH)rking capital 

Total initial investment costs 

Of it foreign, in% ••••• 

1990 1991 

110.000 0. 'lOO 

350.00C Z00.000 

O.OCiO 0.000 
0.000 ~.000 

llOC.OC'O 2005.000 

1260.00Cl 2205.00ij 

92.900 357.455 
0.000 0.000 

135Z.900 ?562.455 

45.857 64.644 

----·--·--------------------------------------------·----------------------------------------------------------------------------
SlllP'fUlllt ACID • • - OCTOSER 1990 
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av--------------------·------------------------------·----------------------- COMFAI 2.1 - llAlDO '~o. S.R.L •• M!L1S, ·-· . 

Total Curr-ent lnvetlllent in 1000 us s 

Yeilr ••••••••• 

filled investment costs 

land, site pr~ratian, drttlopunt 
Buildings ilftd civil ..arks ••••• 

Aulliliary and service facilities • 

lnc?rparated fixed assets .•• 

Pl.,,t, •chinery ~ equis:-r"t 

Total filled inttStl!leftt costs •• 

Preprocb:tion CilPitals expenditures. 

\larking capital 

Tout current investment costs 

Of it foreign, lt •••••• 

1992 

0.000 

0.000 

0.000 
0.0('0 

0.000 
............................ 

1).000 

0.000 
146.435 

146.435 

116.956 

1993 

0.000 
0.000 

0.000 
0.000 
0.000 

.. .................................... 
C!.000 

0.000 

90.18.3 

90.18.3 

96.T70 

1994 

'l.000 
0.000 

0.000 

0.000 
0.000 

... ................................ 
0.000 

0.000 

55.129 

55. 129 

97.348 
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Total Pr~:icn Costs in 1000 us s 

Tear ••••.••.••• 

X of nooi. c;,p.."City ~single prcduct). 
Raw material 1 ••• 

Other raw 1111terials 
Utilities .• 
Energy ••••••• 

Labour, direct ••• 
Repair, maintCNnCf' 
Spares 
Factory overheads 

Factory costs •• 
Adllinistrative overheads •••••• 
lndir. costs, Hles "nd distribution 
Direct costs, sales "-"ld distribution 
Depreciaticn •. 
Financ;al costs ••• 

Total prociM:tion c:o~ts 

Costs per unit < sil'lgle product ) 
Of it foreign, % . 

Of it variable,% • 
Total laticx.1 ••• 

1992 

40.000 
150.400 

0.000 
33.000 
0.000 

56.500 
16.000 
20.0CO 

120.000 

395.900 
67.800 

0.000 
0.000 

420.071 
279.1t.l 

1162.881 
=====·.:========= 

0.440 
58.J84 
(l.~00 

124.300 

~993 

80.000 
300.7CC 

C .JOO 
65.500 

O.OCG 
56.500 
32.000 
4\1.000 
a.coo 

494.700 
67.SOO 
0.000 
0.000 

4<0.071 
215.690 

1198.261 

==============· 
0.227 

59.375 
0.000 

124.300 

1994 

100.00C 
375.9Q\l 

0.000 
81.870 

il.000 
56.500 
40.000 
50.000 
0.000 

6(]4.270 
67.800 
0.000 
o.ooo 

409.071 
152.270 

1233.411 
:::::-:::::z::z:z 

0.187 
63.150 
0.000 

124.300 

1995 

:co.~oo 

375.900 
Q.()OO 

!11.370 
a.ace 

56.500 
40.000 
50.COO 
o.~oo 

604.270 
67.eoo 
0.000 
0.000 

:'98.071 
88.85<1 

1158.991 
:::::"::::::s:::: 

0.176 
65.671 

O.JOO 
124.300 

SULPHURIC ACID 

·-·- . ...... 

100.JCO 
315.900 

il.JOO 
31 .370 
.).JOO 

56.SCO 
'-<l.000 
5!UOO 
a.coo 

604.270 
67.SOO 
0.000 
0.000 

398.:!71 
7t .080 

1141.221 
:::::::::::::za: 

0.173 
65.137 
0.000 

124.300 

... CC7Caeq '990 

·-···-·······-··-············-···-···-, ............................................................................................. CC!fi1fAA: 2.1 - BAL!>O & CO. S.~.~ •• '4?L.lN, ITALY····· 

Total Proc:'uction Costs in 1000 us s 

Ye11r ••••••••••• 

X of non. capacity (~ingle product). 
Rw material 1 •.• 
Other r.., 111eterlals 
Utfti•ies •• 
Energy ••••••• 
Labour, direct ••• 
llepelr, 1111fnteN1Y.e 
Spern ••••• 
F.ctory overhellds 

F.ctory costs •• 
Adlfnistrative overheads 
lndlr. cosu, Hies encl distribution 
Direct costs, seles end distribution 
Depreciation •• 
F inenc:lal costs ••• 

Totel production costs 

Costs per unit < single product > 
Of it lor•ign, ~ 
'lf : : ·1ar' zsDl :1,:; 

7otal '.lCOur •• 

1997 

100.000 
375.900 

0.000 

81.870 
o.ooo 

56.500 
40.000 
50.000 
0.000 

604.270 
67.800 

0.000 
0.000 

308.000 
53.310 

1998 

100.000 
375.900 

0.000 
81.870 
0.000 

56.500 
40.000 
50.000 
o.ooo 

604.270 
67.800 
0.000 
o.ooo 

308.000 
35.540 

1999 

100.000 
375.90(1 

o.ooo 
81.870 
o.ooo 

56.500 
40.000 
50.00CI 
o.ooo 

604.270 
67.800 
o.ooo 
0.000 

308.000 
11.no 

1033.380 1015.610 997.840 

··~············ ····~·········· ..........••... 
0.157 0.154 0.151 

66.598 66.014 ~5.~08 

o. Joo ., . ;co J. ;oo 
:z~.!00 :24.JCO 'Z4.;Co 

2000 

100.000 
375.900 

0.000 

81.870 
0.000 

56.500 
40.000 
50.000 
0.000 

604.270 
67.SOO 
0.000 
0.000 

308.000 
0.000 

980.070 

••••••••••••••• 
0.148 

64.781 
i.;:c 

2001 

100.000 
375.900 

0.000 
81.870 
0.000 

56.500 
40.000 
50.000 
0.000 

604.270 
67.800 

0.000 
o.ooo 

27.500 
0.000 

699.570 . .............. . 
0.106 

:i0.380 
J.;~o 

·:!..;co 
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---------------------------------------············-·--·---··--···········- CCllFAI 2.1 • BALDO I CO. S.R.L., lfllA~. :·~.· 

Total Production Costs in 1000 us s 

Tear • • • • • • • 

X of nom. capacity '!tingle predict). 

Rev •teri•I 1 •• 

Other rav meteri•ls 
Utilities 
Energy ••••••• 

Labour, direct ••• 
ReSMir, maintenance 
SP11res 
Factory overhe8ds 

Factory costs 
Adllfnlstratlve overheads •••••• 
lndir. costs, s•les and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs 

Total production costs 

Costs per unit C single product > 
Of it foreign, X 
Of it variable,% 
Total labour •• 

2002- 6 

100.000 
375.900 

0.000 
a1.a70 
0.000 

56.500 

40.000 
50.000 
0.000 

604.270 
67.aoo 

0.000 
0.000 
0.000 
0.000 

672.070 
:::=:s::as::s:: 

0.102 
63.371 

0.000 

124.300 

SULPHURIC ACID • - • OCTOBER 1990 
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8V--------------------------------------------------------------------------- :~F.lR 2.: · 3Al~O £ ::>. S.;t.:..., '![~Ml. :·;.~· 

I Net \lorking Capital in 1000 us s 

Tear - - .. - - - - 1~2 1993 ~994 199'j-2Q06 

Cover.age - - - llldc co to I 
Current assets ' 

Accounts receivable 30 12.0 38.642 46.875 56.C06 56.0~ 

Inventory and materials • 148 2.4 75.292 150.532 188.1n :ea.in I 
Energy - . . . 0 G.000 0.000 0.000 0.000 

Spares - - . - - 180 2.0 10.000 20.COO 25.000 25.000 

llOrk in progress 1 360.0 1.100 1.374 1.679 1.679 I 
Finished proc1Jcts 15 24.0 19.321 l3.438 28.003 28.003 

Cash in hand . - 15 24.0 1t .679 8.179 8.929 8.929 

Total current assets 156.033 250.398 307.194 307.794 

Current liabilities and I 
Acc~ts payable • • . 10 37.7 9.598 13.780 16.047 16.047 

... ... -................................... ----- ....................... ........................................... ... ....................................... 

Net working c:api tal . . . . 146.4lS 236.618 291. 747 291.747 

Increase in working capital 146.435 90.183 55. 129 ~LOOO I 
Net working capital, local 19.10: 22.014 23.~76 23.476 

Net working capital, foreign 127.333 214.604 268.271 268.271 I 
Note: llldc a minina.n days of coverage ; c:oto = coefficient of t~rnover • I 

~ULPHURIC JC:O ··- ocroeeR !990 
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I av-----------·-···········-··--·------············-·····-------·--·······-··· CCMFAR 2. 1 • BALJO' co. s.~.l .. .. :.:~. 

I 
Source of Fir1anc:e, c:onstructiar1 ir1 !:JOO :is S 

Tear ................... 1990 1991 

I Equity, ordir1ary •• 500.000 500.000 

Equity, preference. 0.000 0.000 

Subsidies, grants 0.000 0.000 

I Loan A, foreigr1 510.000 1267.000 

Loan B, foreign •• o.aoo 0.000 

Loan ~. foreigr1 0.000 0.000 

lor.n '· local •••• 0.000 0.000 

Loan B, local •••. 300.000 613.000 

Loan C, local •••• o.oco 0.000 I _____ ,.. __ ..................... -------···-----
Total loan ........... !IG.000 11180.000 

Current liabilities 0.000 0.000 I 
Bank overdraft 42.900 182.455 

---·--------··· ---------··-·--
Total funds ........... ns~.9oo 2562.455 I 

SULPHURIC ACID - • • OCTOBER 1990 
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!V·····················-···········-········································· COMFU 2.1 • BALDO & CO. S .~.I... '!ILAN, : ~Alf · · · 

Source of FinAnCe, pr~tion in 1000 us ' 

Year •••••••••••••• 

E~ity, ordinary •• 
E~ity, pref• ence. 
Subsidies, grants • 

Loan A, foreign • 

Loan I, foreign •• 

Loan C, foreign • 

Loan A, local •••• 

Loan I, local •••• 

Loan C, local •••• 

Total l.., •••••••• 

Current liabilities 
lri overdraft .••• 

Total funds ••••••• 

1992 

D.000 

O.DOO 
0.000 

-222.125 
0.000 
0.000 
0.000 

·304.333 
0.000 

..................................... 
-526.458 

9.598 
623.703 

....................................... 
106.843 

1993 

0.000 
0.000 
0.000 

-222.125 
0.000 
0.000 
0.000 

-304.m 
0.000 

.. ................................. 
-526.458 

4.181 
-34.873 

.. ..................................... 
-557.150 

1994 

0.000 
0.000 
0.000 

-222.125 
0.000 
0.000 
0.000 

-304.m 
0.000 

... .................................. 
-526.458 

Z.267 
-275.437 

-------------·-
-799.628 

1995 

0.000 
0.000 
0.000 

·222. 125 
0.000 
0.000 
0.000 
0.000 
0.000 

.. ..................................... 
-222.125 

0.000 
-538.748 

.................................. ~ 
·760.873 

1996-99 

0.000 
0.000 
0.000 

-222. 125 
0.000 
O.DOO 
0.000 
0.000 
0.000 

... ........................................ 
-122.125 

0.000 
o.ooo 

................................ 
·222.125 

SULPHURIC ACID ••• OC'l'OIER 1990 
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8V··········································································· CQllFAR 2.1 · IALDO & CO. S.l.L., ~fl~~. !"!.· 

Cestiflow Tabla, construction in 1000 US s 

YHr....... 1m 

Total cash inflow 

F lnancf al resources 
Sales, net of tu 

Total cash outflow 

Total assets • • 
Operating costs • 
Cost of finance • 
Repayment 

Corporate tlllt 
Dividends paid 

Surplus C deficit ) 
C1111.1lated cash balance 

Inflow, local 
Outflow, local 
Surplus C deficit > 
Inflow, foreign • 
Outflow, foreign •• 
surplus c deticit > 

Net cashf low • • • • 
C1111.1latecl net cashflow 

1310.000 

1310.000 

0.000 

1352.900 

1110.000 
0.000 

42.900 
0.000 
0.000 

0.000 

·42.900 
·42.900 

800.000 

732.500 
67.500 

510.000 
620.400 

·110.400 

·1110.000 

·1310.GOO 

1991 

2380.000 

2380.000 

0.000 

2562.455 

2380.000 
0.000 

182.455 
0.000 
0.000 

0.000 

·182.455 
·225.155 

1113.000 
905.975 
207.025 

1267.000 
16~.480 

·389.480 

-2380.000 
-3690.000 

SULPHURIC ACID • • • OCTOBER 1990 



SV··········································································· CQMFAI 2.t • llALOO & CC. S.R.l., Mll.lll. tr.ll! ··• 

CASllflOll t.tlles, production in 

Te•r • • • • • • • 

Total cash inflow 

Financial !"esources • 

Sales, net of tax • 

Tot•l cash outflow 

Total assets •• 

Operating costs • 

Cost of finence • 

Repaymnt 

Corporate tu 

Dividends pmid 

Surplus ( deficit > • 
O.Ulated casll balance 

Inflow, local • • • • 

Outflow, local • • • • 

Surplus < deficit > 
Inflow, for•ign ••• 

Outflow, foreign •• 

Surplus ( deficit > 

Net cashflow •••• 

CU11Ulated net cashf low 

1000 us s 

1992 

801.598 

9.598 

792.000 

1425.301 

156.033 
463.700 

27'9.110 

526.458 

0.000 

0.000 

·623.703 

-849.058 

800.7'92 

642.476 
158.315 

0.807 

782.825 
-782.018 

181.865 

·3508.135 

1993 

15aa.18Z 

4.181 

1584.000 

1553.309 

1994 

1982.268 

2.267 

1980.000 

1706.830 

94.365 57.396 

562.SOD 6n.010 

215.690 152.270 

526.458 526.458 

154.296 298.636 
0.000 

34.873 

-1114. 1115 

15aa.042 

778.683 

809.359 
0.140 

774.626 
-774.4116 

m.021 
·2731.113 

0.000 

275.438 

·538.748 

1982.031 

898.282 
1083.749 

0.237 

808.548 

·808.312 

954.166 

·1776.948 

1995 

1980.000 

O.t"lO 

1980.000 

1311.449 

0.000 

6n.070 

aa.aso 
222.125 

328.404 

0.000 

668.551 

129.ll04 

1980.000 

574.574 
1405.426 

0.000 

736.1175 
·736.875 

97'9.526 
·7'97.421 

1996 

1980.000 

0.000 

1980.000 

1300.7117 

0.000 

6n.070 

71.080 

222.125 

335.512 

0.000 

67'9.213 

809.017 

1980.000 

581.682 

1398.3!~ 

0.000 

719.105 

·719.105 

9n.418 
174.997 

SU!.PllURIC ACID 

1997 

1980.000 

0.000 

1980.000 

1326. 153 

0.000 

6n.010 
53.310 

222.125 

3711.648 

0 000 

653.847 

'462.864 

1980.000 

624.818 

1355.182 
0.000 

701.335 
·701.335 

929.282 

1104.279 

••• OCTOBEil 1990 
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----···············-······················································· COllFAR 2.1 - BALDO' co. S.il.l., MILAN, ITALT ••••• I 
CashflOll tables, production in 

Year •••••• 

Tot•l cash inf low 

Financial rtsourc:es • 

Sales, net of tax • 

Total c:ash outflow • 

Total 111et1 • • 
Operating c:osts • 

C:ost of flnence 
Repaymnt 

Corporate tu 
Olvldeftdl peld 

SUrplus < deflc:lt > 
c:....,latld c:Hll balance 

Inflow, local • • • 

Outflow, local • • • 

Surplus C deflc:lc > 

Inflow, foreign •• 

Outflow, foreign •• 

Surplus < deffc:f t > 

lilt C:Hllflow •••• 

C11111l1Ctd nee c:ashflow 

1000 us s 

1998 

1980.000 

0.000 

1980.000 

1315.491 

0.000 

672.070 

35.540 

222.125 

385.756 

o.ooo 

664.509 
2127.373 

1980.000 

631.926 
1:!48.074 

o.ooo 
683.565 

·683.565 

922. 174 

2026.t.53 

1999 

1980.000 

0.000 

19!0.000 

1304.829 

0.000 
6n.070 

17 •• 70 

222.125 

392.1164 

o.ooo 

675.171 

2802.544 

1980.000 

639.034 

'340.966 
0.000 

665. 795 
·665.795 

915.066 

2941.519 

2000 

1980.000 

0.000 

1980.000 

1on.042 

0.000 
672.070 

0.000 

0.000 

399.972 

o.ooo 

907.958 

3710.502 

1980.000 

646. 142 

1333.358 
o.ooo 

1.25.?00 

·425.900 

907.958 
l849.4n 

2001 

1980.000 

0.000 

1980.000 

1184.242 

0.000 

6n.o7U 
0.000 
0.000 

51z.1n 

0.000 

795.758 
4506.260 

1980.000 

758.342 
1221.~58 

O.JOO 
.25.~o 

• .;z5.100 

795.758 
4645.235 

2002 

1980.000 

0.000 
19eo.ooo 

1195.242 

0.000 
6n.o70 

0.000 
o.ooo 

521.1n 

0.000 

784.758 
5291.018 

1980.000 

769.342 
:2:o.,5a 

,,JOO 

~~5. )00 
. .;45. 100 

iS4. 758 
5429.193 

2003 

1980.000 

0.000 
1980.000 

1195.242 

0.000 
6n.o70 

0.000 

0.000 

523. 1n 

0.000 

7114.758 
6075.775 

1980.000 

769.342 
·2~0.,5a 

). )00 

.~5. '°o 
•425.~0 

784. 758 

6214. 750 
.................................................................................................................................................................. "' ....................... .. 
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--------------------------------------------------------------------------- O»tFAI 2.1 - IALDO & CO. S.l.l., Mll.&11, :·J,• . 

CailflClll tebles, proci,,ct ion in 

Teer_ •• 

Tot1l c:ash inf low 

Ffnmncf1l ~. 

Siles, net of tu • • 

Total c:ash autf low • 

Tot•l usets •• 
Operating costs •• 
Cost of fiNnCe •• 

lepmyment 

Corporate tu 

Dividends pmid 

Surplus < deficit > • 
O.Ulated cash balmnc:e 

Inflow, local • • • • 

Outflow, loe1l • • • 

Surplus < def I cl t > • 
Inflow, foreign •• 

Outflow, foreign •• 

SUrplus < deficit > 

let cashflow •••• 

CWl.llated net c:ashflow 

1DOO US s 

1980.000 

0.000 

1980.000 

1195.242 

0.000 

672.070 

0.000 

0.000 

523.172 

0.000 

7114.758 
61160.5ll 

1980.000 

769.342 
1210.655 

0.000 

425.900 
·425.900 

7114.755 
6999.508 

2005 

1980.000 

0.000 

1980.000 

1195.242 

!1.000 

672.070 

0.000 
0.000 

523.172 

0.000 

7114.758 
7M5.Z91 

1980.000 

769.342 
1210.658 

0.000 

425.900 
·425.900 

784.758 
7784.266 

2006 

1980.000 

0.000 

1980.000 

1195.242 

0.000 

672.070 

0.000 

0.000 
523.172 

0.000 

784.758 
8430.049 

1980.000 

769.342 

1210.658 

0.000 
425.900 

·425.900 

784.758 
8569.024 

SUlPlllJRIC ACID • • • OCTOBER 1990 



-----------------------·-·········--------····------·····-----------·-·---· :::iotFAR Z.: • !AL!::>~ ::>. S.ll.~ .... !~~~. :~~l.f ·•••· 

CashflOll Discounting: 

a) Equity paid versus Net inc- flow: 
•ct present value •••••••••••••• 

Internal late of lcturn UllllEt) 

b) Net Vorth versus •ct cash return: 
•ct present value • _ •••••••••••• 

Internal l2tc of Return (lllE2) •• 

c> tntcrnal late of lc~um on total invcstmlnt: 

Z163.l0 at 

Z6.07 % 

2324.114 at 

:Z4. tt % 

•ct present value • • ••• • • • •• • • • • 2Zl4.56 at 

Internal late of lctum ( Ill ) •• tl.31 % 
•ct \lorth = Equity paid plus rcscrws 

ID.OD % 

ID.OD % 

t0.00 ~ 

SUlPHUlllC ac:D ••• CC~CSEI tm 
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8¥······················-···················································· CCNFAll 2.1 • IALOO' CO. S.R.l., MILAN, ;·~-· 

1000 us s 

Tur • • • 

Tot•l saln. incl. s•les tu ••••• 
LHS: v.ri.t:lle costs. incl. ules tu. 

Y•ri.t:ile •rsin .• 
As % of totel ules 

llOn·vari8ble costs. incl. depreci•tion 

Oper•ti-l •rgin • 
As X of tot•l sales 

Cost of finence 

Gross profit • 
All-es •• 
Tu.t:lle profit • 
Tu ••• 

let profit 

Dividends P9id • 

Undist~ibuted profit 
Accuiulated undistributed profit 

Gross profit, % of total sales • 
let profit, % of total s.les • 
ROE, kt profit, % of equity • 
IOI, Net pr2fit•interest, % of invest. 

1992 

792.00D 
0.000 

792.00D 
100.00D 

aa3.77t 

-91.m 

·11.587 

279.110 

·370.881 
O.OOD 

·370.881 
0.000 

·370.881 

O.OOD 

·370.881 
-370.881 

-46.828 

-46.1128 

·37.088 
·2.392 

1'193 

1584.000 

0.000 

1584.000 

100.000 

982.511 

601.'29 
37.969 

215.690 

385.739 
0.000 

385.739 
154.296 

231.443 

0.000 

231.443 
·139.438 

24.352 
14.611 
23.144 
11.387 

1994 

19!!0.000 

0.000 

1980.000 

100.000 

'081 .141 

898.859 
45.39• 

t52.Z70 

746.589 
0.000 

746.589 
298.636 

447.953 

0.000 

447.953 
308.516 

37.707 
22.624 
44.795 

15.074 

1995 

1980.000 

0.000 

1980.000 

100.000 

1070.141 

909.859 
45.952 

88.850 

821.009 
0.000 

821.009 
328.404 

492.605 

0.000 

492.605 
aot. t21 

41.465 
24.879 
4·:.261 

14.603 

SIJlPtr..x:i: ACID 

1996 

1980.000 

o.oco 

1980.0CO 

100.000 

1070.141 

909.859 
45.952 

71.080 

838.779 
0.000 

838.779 
335.512 

503.267 

0.000 

503.267 
1104.389 

41.363 
25.418 
50.327 
14.425 

• • • OCTOBER 1990 



••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CCMFAI 2.1 • !IAL:>O I CO. S.11.L.. "IL.-.. lrAL! ••••• 

•et lncaie Statement in 1000 us s 

Year •••• 

Total s.les, incl. s~les tDll • 
Less: Y1rilble costs, incl. sales tu. 

Variable •rgin •• 
As % of total sales 

•on·V11riable costs, incl. dc!preciation 

Operational •rgin •• 
As X of total sales 

Cost of finance 

Gc~-s profit ••• 
Allooo.ices • • 
Taaable prof it . 
TU ••• 

let profit 

Dividends paid • 
Undistributed profit . • . . 
Accuailated l.fldistributed profit • 

Gross profit, % of total sales 
let profit, % of totJl sales 
ROE, ••t profit, % of equity • 
ROI, let profit•interest. X of invest. 

1997 

1980.000 

0.000 

1980.000 

100.000 

980.070 

999.930 

50.502 

53.310 

M.620 
0.000 

946.620 

311.641 

1998 

1980.GOO 

0.000 

1980.000 

100.000 

980.070 

999.930 
50.502 

35.540 

964.390 
0.000 

964.390 
385.756 

1999 

1980.000 

0.000 

1980.000 

100.000 

980.070 

999.930 
50.502 

17.770 

982.160 

0.000 

982.160 

392.864 

2000 

1980.000 

0.000 

1980.000 

100.000 

980.070 

999.930 
50.502 

0.000 

999.930 
0.000 

999.930 
399_9n 

2001 

1980.000 

0.000 

1980.000 

100.000 

699.570 

121!0.'30 
64.668 

0.000 

1280.430 

0.000 
1280.430 

512.172 

567.972 571.634 589.296 599.951 768.258 

0.000 

567.972 

1an.361 

47 .ll09 

28.685 
56.7'97 

15.603 

0.000 

571.634 
2450.995 

48.707 

29.224 

57.863 

15.425 

0.000 

589.296 

3040.291 

49.604 

29.762 

51.?30 

15.246 

0.000 
599.951 

3640.250 

50.502 
30.301 

59.996 

15.068 

SULPllUlllC ACID 

0.000 
761.251 

4408.508 

64.668 

38.SCJ1 
76.826 

19.295 
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--------·--------------------···········--····-························-··· CQMFAI 2. t • IAlDO & CO. S.l.l •• lellAll. t".a,• ··. · 

1000 US I 

Teer •••• 

Tot•l SlllH. incl. SlllH tllll • 

less: qri.tile costs. incl. uln tu. 

V.rimble .,..,in •• 

As % of tot•l s.ln 

llon·v•rimle costs. incl. depreci•tion 

Qpenti-l .,..,in • 

As % of tot•l ules 

Cost of fi~ 

CiAss profit •• 

All-es .. 

Tumle profit • 
Tu ••• 

Net profit 

Dividends s-id ••••••••• 

Undistributed profit ••••• 

AcCUIUl•ted ....:tistril:alted profit 

Gross profit, % of tot•l ules • 

llet profit. i of tot•l ules • 

ICE. llet profit. % of equity •• 

ROI, llet profit•interest. % of invest. 

1980.000 

0.000 

1980.000 
100.000 

1307.930 

66.057 

0.Co.)O 

1307.930 
o.oco 

1307.930 
523.172 

7114.751 

0.000 

714.751 
5193.266 

66.057 
39.634 
78.476 

19.709 

2003 

1980.000 

0.000 

1980.000 
100.000 

1307.930 
66.057 

0.000 

1307.930 
0.000 

1307.930 
523.172 

714.751 

0.000 

7114.758 
5978.024 

66.057 
39.634 
78.476 

19.709 

1980.000 

0.000 

1980.000 

100.000 

1307.930 
66.057 

0.000 

1307.930 
0.000 

1307.930 
523.172 

7114.751 

0.000 

714.758 
6762.783 

66.057 

39.634 
78.476 

19.709 

,.~ 

0.000 

1980.000 

100.000 

1307.930 
66.057 

0.000 

1307.930 
0.000 

1307.930 
523. 172 

7114.751 

0.000 

714.751 
7547.541 

66.057 
39.634 
78.476 

19.709 

SUlPllUIUC ACID 

1980.000 

0.000 

1980.000 

100.000 

1307.930 
66.057 

0.000 

1307.930 
G.000 

1307.930 
523.172 

7114.751 

0.000 

7114.751 
m2.299 

66.057 
39.634 
78.476 

19.709 

••• OCT08EI 1990 



av------------------· ------------------·--·---··-------------------·--·----- .:::ttFu 2., - SALJO' co. s.i:.t .• "H>M. :TALT ... 

ProjKtlld la!911Ce Slleets, construction in 

Teu •••• 

Total assets 

Fi'ed assets, net of depreciatfon 

ton.:tructian in :irogress 

Current -ts . . . • • . . . • 
CMll, llMlk • • • • • • • • • • • 

c.11 s.rpius, t:tW1Ce ..,ailable • 

Loss carried fc;,.....rJ 

Les~ • • • • • • • • • • • • • • 

Tou1l liabilities. 

1000 us s 

1990 

1352.900 

a.coo 
1352.900 

0.000 
o.~ 

o.oc:o 
0.000 
0.000 

1352.900 

1';'91 

3915.355 

1352.900 
2562.455 

0.000 
0.000 
0.000 
0.000 
o.oco 

3915.355 

-·-·--·------~ - -·---··----·---
Equity capi tel • • 

lesenres, retained profit 

Profit •••. - •••••• 

lq and Rd;ua ten• debt 

turrerit liabilities ••• 
lri -nlr•ft, finance required. 

Toul debt •• 

Equity, S of liabilities 

500.000 1000.000 
0.000 0.000 

0.000 0.000 
810.00ll 2690.000 

0.000 0.000 

42.900 225.355 

852.900 2915.355 

36.958 25.540 

SUl.PIUllC ACID ·-- CXTOIEll 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8V·························· ................................................. CQMFAR 2.1 • IAlOO & CO. S.1'.l., "llAll, :·~~· .•. 

Pro1ected kl8nee Sllttts. Prc:dM:tiori in ~000 II'> I 

THr . . . . . . . . . . . . 1992 1993 1994 1995 1996 

Total assets - - - - . . . - - 4022. 198 3696.492 3113.373 2705.668 2986.811 
.......................................... --------------- --·-----·-···-- ............................... ... ....................................... 

Fixed assets, net a, depreciation 3495.284 3075.213 2666. 142 22611.071 1870.000 

c-tna::tion in progress 0.000 0.000 0.000 o.ooo 0.000 

Current assets . . . . . . . - 144.354 242.219 298.865 298.865 298.865 

casll, bank . . . - . . . - . . 11.679 8.179 8.929 8.929 8.929 

Call surplus, finMCe available 0.000 0.000 0.000 129.804 809.017 

loss carried foniard 0.000 370.M1 139.438 0.000 0.000 

Loss . . . . . . . . . . . 370.881 0.000 0.000 0.000 0.000 

Total liabilities . . . . . . . . 4022.198 3696.492 3113.373 2705.668 2986.811 

----·---··---·- ---····-------'"' ---· ............................... . ..................................... -------------·-
E~ity capital 1000.000 1000.000 1000.000 1000.000 1000.000 

Reserves, retained profit 0.000 0.000 0.000 308.516 801. 121 

Profit . . . . . . . . . 0.000 231.443 447.953 492.605 503.267 

Long and llediua ter11 debt 2163.542 1637.083 1110.625 aaa.5oo 666.375 

Current liabilities . . . 9.598 13.780 16.047 16.047 16.047 

lri -rdraft, finance rec:-Jired. 849.058 814. 185 538.748 0.000 0.000 

Total debt . . . . . . . 3022. 198 2465.:148 1665.420 904.547 682.'22 

E~ity, % of liabilities 24.862 27.053 32. 120 36.959 33.481 

SUL?HUlllC ACID ••· OCTOBER 1990 

·········-·······-························································· COMFAJI 2.1 • 8Alil0 & CO. S.R.l., '!!?:.~II, !7AlT ••••· 

Projected Bal1111:e Sheets, Production in 

Tear •• 

Total •ssets 

Fixed assets, net of depreciation 

C-tna::tion in progress 

Current assets • • • • • 

C.sh, bank • • • • • • ••• 

Cash surplus, finenc:e available • 

Loss carried forward 

loss • • • • • • • ••• 

Tot•l liabilities 

Equity capital 

Reserves, retained profit 

Profit • • ••••• 

Long and Mdiu. ter11 debt 

Current Ii abilities 

1-* overdraft, fi~• required. 

Taul debt 

Equity, i of Ii abilities 

1000 us s 

i997 

3332.658 

1562.000 
0.000 

298.865 
8.929 

1462.864 

0.000 
0.000 

3332.658 

1000.IJOO 

1304.389 
567.972 

444.250 
16.047 

0.000 

460.297 

30.006 

1998 

lM9.167 

1254.000 
O.DOO 

298.865 
8.929 

2127.373 
0.000 
0.000 

3689.167 

1000.000 
1872.361 
578.634 
222. 125 

16.047 

0.000 

238.172 

27. 106 

1999 

4056.338 

946.00C 

0.000 
298.865 

8.929 
2902.545 

O.DOO 
0.000 

40S6.338 

1000.000 
c450.995 
589.296 

·O.DOO 
16.047 

0.000 

16.047 

24.6Sl 

2000 

4656.297 

638.000 
0.000 

298.865 
8.929 

3710.503 
0.000 
0.000 

4656.297 

1000.000 
3040.291 

599.958 
·0.000 
16.047 

0.000 

16.047 

21.476 

2001 

5424.555 

610.500 
0.000 

298.865 
8.929 

4506.262 
0.000 
o.ooo 

5.024.555 

1000.000 
3640.250 
768.258 

·0.000 
16.047 
0.000 

16.047 

18.435 



I 
I 

CCJIF.M 2.1 • IAlDO & CO. S.11.l., MllAll. ITAlT ••••• 

I Projected lal.w:e Sllffts, Procb:tion in 1000 us s 

Year • • • • 2002 2005 I 2003 2006 

Total assets (>209.313 6994.072 7178.830 8563.588 9348.3'6 

----·---------- --·--·-··------ ..................................... --------------- .............................. 
Fixed assets, net of depreciation 610.500 610.500 610.500 610.500 610.500 

Construction in progress 0.000 0.000 0.000 0.000 D.000 I 
Current nsets . . . . . . . . . 298.865 298.865 298.865 291.865 298.865 

tasll, bank . . . . . . . . . . . 8.929 8.929 8.929 8.929 8.929 

Cash surplus, fiMnC• available • 5291.020 6075.771 6860.537 7645.294 8430.052 

Loss carried forwrd 0.000 0.000 0.000 0.000 0.000 I 
Loss . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

Total liabilities . . . . . . . . 6209.313 6994.072 1771.830 8563.588 9348.346 I 
·-----·--·----- --------------- ................................... ·-·------------ ---------------

Equity capital . . . . . 1000.000 1000.000 1000.000 1000.000 1000.000 

Reserves, retained profit 4408.508 5193.266 5978.024 6762.783 7547.541 

Profit . . . . . . . 784.758 784.758 784.7'58 784.758 784.758 
I 

Long and •- .- tml ~t ·0.000 ·0.000 ·0.000 ·0.000 -0.000 

Current liabilities . . . . 16.047 16.047 16.1147 16.047 16.047 

lank ~aft, fiMnCe required. 0.000 0.000 0.000 0.000 0.000 I 
Total debt . . . . . 16.047 16.047 16.047 16.047 16.047 

Equity, % of li abil It i H 16.105 14.298 12.855 11.677 10.697 I 
SULPHURIC ACID ... OCTOSEA 1990 
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ANNEXE2 

FOREIGN EXCHANGE EVALUATION 
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8V················ ······································---··----·--········ CCllFAR 2.1 • IAli>O & Ol. S.l.l., llllAll, :·~-· 

Forei!!! Exch!!!:!Se Effect in 1COO USS 

Ec:-ic Analysis excluding irdirect effects 
100 units foreign CU "' 

total f.:>re!gn inflow . 

equity capital . . 
sl.bsidies, grants 
loans l averdraf t 
exports 
indi rec:t effects . 

total foreign outflow . 

royalties . . . . 
equls-nt . . . . 
ir,:iorted .. terials . 
repaYlllf"t loans l averd. 
other repayments . . 
repatriated wages 
divicten« paid . 
interests . . 
indirect casts 

nc:t foreign exchgc flaw 
iq>ort substit'n effect 
net fargn eKchge effect 

present values at 
foreign exchange flaw • 
net forgn exchge effec:t 

100.00 U'li ts loc.l QI 

grmnd total total canstr. 

1na.;a 1m.oo 
-----·-·-·--

... ou 0.00 

o.co 0.00 
1na.1a 1m.oo 

0.00 0.00 

.............. .. --.......... 

10653.511 2276.1111 
............................... .. .............................. 

O.:JO 
1956.00 

6167.llO 
1na.1a 

o.oo 
0.00 

0.00 

151.60 
.............. 

·8815.40 

28116.00 
19240.60 

10.00 % 

·41154.27 
1557.34 

n.oo 
2165.00 

o.oo 
0.00 

0.00 
0.00 
0.00 

111.1111 

............. 

-499.1111 

0.00 
-499.1111 

SULPHURIC ACID 

...•..••. construction ....•.•... pr~tion 

tau l prodJc:. 1990 1991 1972 1993 

1.18 510.00 1267.00 0.111 0. If. 
·------···-- ......................... ........................... ... ............... --- ......... ... ............................ 

0.00 0.00 0.00 0.00 IJ.00 
0.00 o.oo 0.00 0.00 O.:JO 
L18 510.00 1267.00 0.81 o. 14 
0.00 0.00 0.00 0.00 0.00 

............. ................. . . --... -...... . ........... .. ................ 

11376.70 620.40 1656.48 782.112 774.63 
.. ........................ ... ......................... .. ............................. ............................. .. ............................... 

0.00 0.00 0.00 0.00 0.00 
·209.00 600.30 1565.00 1211.14 87.4• 
6167.llO 0.00 0.00 290.40 340.70 
17711.18 0.00 0.00 222.13 222.15 

0.00 G.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

(]9.72 20.40 91.48 142.16 124.39 
.............. ................ . ................ . ............ . ........... 

·8375.52 -110.40 -389.48 -7112.02 ·774.49 
2811.S.OO 0.00 '.l.00 792.00 1584.00 
19740.48 ·110.40 -389.48 9.98 809.51 



••..••.•••.••. • •. • ••• " ". """" .••••••••••• """ """." •• " •. • • • • • • · · • · · • • • · • • • · • • • CCllFAR 2. 1 • 8Al00 & CO. S.R.l.. M!lAN 0 !~AV · · · ·· 

Foreign exch~.5.!.!fil in 1000 us S 

Econmic Analysis excl...:ling indirect effects 

100 units foreign CU " 100.00 units local CU 

1994 1995 

total foreign inflow 0.24 0.00 

------------ .................................... 

~i ty capital 0.00 0.00 

subsidies, grants 0.00 0.00 

loans & overdraft 0.24 0.00 

exports . . . 0.00 0.00 

indirect effects . ............... ................. 

total foreign outflow 808.55 736.ea 
.................................. --·--·---·--

royalties . . . 0.00 0.00 

~ipnent . . . . 53.90 0.00 

imported :11ateriels 425.90 425.90 

~epaymnt lOMS & overd. 222.13 222.13 

other repayments . 0.00 0.00 

rcpetri ated wages 0.00 0.00 

d~vidcnds paid 0.00 o.oo 
interests . 106.62 88.85 

indirect costs ............. ............... 

Mt foreign exchge flow ·llOa.ll ·736.88 

iqiort substit'n effect 19110.00 1980.00 

net forgn e.xchge effect 1171.69 1243. 13 

1996 

0.00 

---·--------
0.00 

0.00 

0.00 

0.00 

.............. 

719.11 

-------- ... ·--
0.00 
0.00 

425.90 

222.13 
0.00 

0.00 

0.00 

71.08 

................ 

·719.11 

19!!0.00 

1260.90 

proc:b:t ion 

1997 

0.00 

-------··---
0.00 

0.00 

0.00 

0.00 

................. 

701.34 

----·-------
0.00 
0.00 

425.90 

222.13 
0.00 

o.~ 

0.00 

53.31 

.............. 

• 701.34 

1980.C.0 
1278.67 

19911 1999 2000 

0.00 0.00 0.00 
.............................. --·-·------- .................................... 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

... ............... ... ............... . .................. 

683.57 665.llO .025.90 
............................. ... ................................ ... ................................ 

0.00 0.00 0.00 

a.Oil o.oo 0.00 

425.90 425.90 425.90 

222.13 222.13 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

35.54 17.77 0.00 

.................... .............. ................... 

·683.57 ·665.80 ·425.90 

1980.00 1980.00 1980.00 

1296.44 1314.20 1554.10 

---------------------------------··--·---------------------------------------··--------------------------------------------------
present values at 

foreig" exchange flow • 
net forgn exchge effect 

10.00 % 
·4854.27 
7557.34 

SULPHURIC ACID 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--··-····-·······-····--·-··--·······-·····-······················-----·-·· COIFAR 2.1 • BALDO & CO. S.1.l., Mll.t.11, !~-~! 

Fore:!!! Exch!!:!Se Effect in 1000 us s 
Econa11ic Anlllysis excluding indirect effects 

100 units foreign tu • 

tot•l foreign inflow • 

equity C11Pitml . -
stilsidies, grmnts 

lOBnS & overdraft 

exports . . . 
indirect effects . 

totel foreign outflow . 
royalties . . . . 
equir:-nt . . . . 
iq:>orted 111aterials 
repayment loans & overd. 
other repayments • 

repatriated wages 
div:dends paid • 

Interests 

indirect costs 

net foreign exchge flow 

iq:>ort substit'n effect 
net f orgn exchge effect 

present values •t 
foreign exchange flow • 

net for~n exchge effect 

100.00 units local tu 

2001 

0.00 
................................ 

0.00 

0.00 

0.00 

0.00 

............ 

425.90 
... ................................ 

0.00 
0.00 

425.90 
0.00 

0.00 

0.00 

0.00 

0.00 

.......... 

·425.90 

1980.00 
1554. 10 

10.00 x 
·4854.27 

7557.34 

2002 

0.00 
... .............................. 

0.00 

0.00 
0.00 

0.00 

................ 

425.90 
... ................................. 

0.00 
0.00 

425.90 

0.00 
0.00 

0.00 
0.00 

O.OC! 

······*····· 
·425.90 

1980.00 
!554. 10 

SULPHURIC ACID 

procllction 

2003 200oO 2005 2006 2007 

O.OJ 0.00 0.00 0.00 0.00 
.. .............................. .................................. ... ................................ ... ............................. ------------

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

.. ........... . ........... ................. . ................ . ................. 

1,25.90 425.90 425.90 425.90 -477.27 
.................................. ... ................................. ... ............................... ... ................................ ---· ...................... 

0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 o.oo 0.00 ·478.45 

425.90 425.90 425.90 425.90 o.oo 
0.00 0.00 o.oo o.oo 1. 18 
0.00 0.00 o.oo o.oo 0.00 
0.00 o.oo 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 

............. . ............ ............. ············ . ........... 
·425.90 ·425.90 ·425.90 ·425.90 477.27 
1980.00 1980.00 1980.00 1980.00 0.00 
1554.10 1554.10 1554.10 1554.10 477.27 
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OPPOll1UNITY STIIDY 

O. SUMMARY AND CONCLUSIONS 

This study ualyscs tbe oppueluaily of building up a plaDl for tbe prodaaioa of UF \vca

fonnaldbeydc) glues iD N"tgeria. (I) 

ne elMsagicd plaal Im a ..,.mi capacily of 20.000 toas/y of UF 65~ b/w glue. bacd oa 300 

days/y. 3 shifts/day. 

ne 6naDC'iaJ aaalysis of such a project was carried out. 

Details .c given iD cbapler 9. 

ne saJieal data of tbe project are as follows: 

- Ym=d men· uss tQ,648,250 cuss 6.400.000 iD foreip cwaencr) 

-wnrp,. c:uital (al full prodlldion): USS 1.693.BSO (USS 1,39S.OOO iD foreip cwaeacy) 

- lg&crpal Rate o< Reim: 25.97% 

- Break-Em pojnl (al Sda year of produclion) ~ 

- Pay-Baq Period: Jess lban S.S ~ (iach.ding coasuuctioa period) 

- Emplqym: 53 

ne cwluatioa of tbe foreign nrh1 ngr effect was also carried out. 

It shows a saving of USS 43.766.780 (as presenl value al 10%). 

On tbe basis of lhc aaalysis iD this SlUdy il is recommended llw a feasibility study be undenakeD. 

I. JNTRODUCIJON 

I.I GENERAL 

Urea-formaldehyde (UF) gh:cs belong 10 lbe family of synlhclic rhermo-hardcniog resins. The 

synlbesis of Uf glues lakes place through rwo main steps: 

- synthesis or formaldehyde 

- reacti<.'D of formaldehyde wirh urea. 

(I\ For 1dd111onal blCllp>und INICnll. ICC Volume I p. llof. 
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1.1.1 smrmts ,,,......,. 

U.l Bmde 1ff.......,.wttlt Um 

Tbe chemical combinlliom of Fonnalddayde wida Urea are such dial YUioas products c:aa be 

oblaiaccl. wida a differcat suucrare aad molccalar C0111plcxily. It is possible to form simple addition 

NH----CH,----- ... 
I I 
C•O C•O 
I I 
N N 

CH(lCH1 ~ : __ CH_l1(1CH1 

y-e-NM NM-C v 
c I I I I 

CH CH 
CH, I 1 1' CH, 

Cf\-NH-C-0;-c-NH NH-C~C-Ntt-4H1 
I II II II I I 
: OCH, CH, O 0 CH, CH,o I 

N N 
I I 
C•O C•O 
I Ji.. 
't" I 
CH CJ\ 
I ' I 
I I 
I I 
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OPPOR11JNITY snJDY 

The latter is die fiDal ud the most complex 51agc of die combiaatioa. The reaction. under th.: 

influcace of varioils factors. like beat and catalysl. can form soluble producrs (glues) or insoluble 

producrs (resins). 

la order to obtain glues, tbc reaaioa sball be stopped al a coauollcd stage for obtaining a produa 

putially polymerized. wbich cu easily be bwlled by tbc customer. The final polymermtioa stage is 

rcacbcd during die utilization phase. by adding hardeners. 

The stnlClme of die UF glues clepc ads esccnriaDy from die following factors: 

- pH of die medium of the reagadS 

- molecular ratio betwma Urea ud Formalclehydc 

- tempcrarure of tbc reaaioa. 

USE 

Urea-Formalclehydc glues are world-wide used iD the Wood ladustry for the production of wood 

paaeJs like plywood. panide boards. medium demity boards and blackboards. Tbcsc glues arc 

traded citbcr as water solutions. with a COllCClllntioD of 6S to 70% as dry product. or iD powder 

stale. 

The sec:ood way offers some advaatages as far as tbc transport and Slorage is coaccraed. The 

disadVIDlageS arc the higher costs and the nca:ssity to bring them in10 solution by the CUS1omcr 

before using them. 

WOOD INDUSTRY IN NIGERIA 

The present annual productioa of plywood and particle boards in Nigeria is estimated to be 180,000 

cu.m. and 100,000 cu.m. rcspeamly. Major producers arc: 

Africaa Timber & Plywood Co. 
Calabar Veneer & Plywood Ltd 
Nigcrian-Romaniu Wood Industries 
Serowood Ltd 
Yinca Morcnikc Plywood & Woodworks Ind. 
Klifko Nigeria Lid 
Piedmont Plywood Lid 
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Sapcle 
Calabar 
Ondo 
Calabar 
lsc Ekili. Ondo 
Pon Harcourt 
Beniil Ciry 
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Accordiag lo tbc producers tbc dcm•nd is iDcreasiDg year after year and ti.cir forecast for 1995 is the 

"'"'7 .. 

360.000 cu. ID. 

1:00.0000 cu. m. 

Specific coasumptioa of UF glue at 6SCJL bw solutioa is as follows ( aerage ratio): 

fOI' 1 CILllL of plywood 
fOI' 1 cu.m.of panide boards 

nc prcscal demand results lo be: 

Plywood Ul),000 cu.m x 30 Kg 
Particle boards 100.000 cu.m x 100 Kg 

fanqstdrm'Pd 

301Cg 
100 Kg 

S,400.000 
10.000.000 

Total Kg IS,400,000 

Takiag illlo ac:couDl the specific coasump1ioa indicated above and the production forccasr for year 

1995 (lbe ~one), the demand will be as follows: 

Plywood 
Particle boards 

250,000 CU.DI lt 30 ICg 
150,000 CU.DI lt 100 ICg 

Total 

UllEA·fORMALDEHYDE GLUES 
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Kg 7,500,000 
Kg IS,000,000 

22,500,000 
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2.6 

2.6.1 

2.6.2 

.?.6.3 

OPPORnJNITY STUDY 

SUPPLY 

Almost all tbe demand is satisfied by imported dry glue. Only a small quantily (about 1000 IOGDCS of 

water solution 65% w/w) is p."Oduced ill N"igeria by tbe Organic Chemical Industries, a Company 

based at lfo. dose to Lagos. All ~ are imported. 

Acawding 10 tbe users, tbe quality of glues sold by this company is not acceptable and very often 

long delays are registered ill tbe ddMry. 

PLANT CAPACITY 

From the ccmomic point of view. tbe minimum c:apacity of a plant to produce UF 65% bw glue is 

rangjDg between 20.000 to 2S.OOO toas. Taking ialo aCCOUlll tbe forecast demand, a plant for the 

production of 20.000 IOlllDa/JCU of UF 65% bw glue bas been coasidered. The plant is designed for 

opcraliag 300 day/year, 3 shifts/day. 

SALE PRICES AND REVENUE 

lnlCrpltiogl grim 

The ~rage sclliag prices ill ialenaatioaal market arc as follows: 

. UF dry glue 0.800 US Dollars/Kg 

. UF 65% bw glue 0.450 US Dollars/Kg 

Prim in Njmja 

Al present. UF glues ill Nigeria are 1radcd al following prices: 

. UF dry glue 6.5 N /Kg (imponcd) 

. UF 65% bw glue 4.5 N/Kg (Organic Chemical Industries) 

Bmopr 

= USS 0.823 

= USS 0.57 

The foreseen planr will produce 20,000 roancs of UF 65% bw per year. The selling price. ex-works, 

packaging included. could be around 0.53 S/Kg. The roraJ annual revenue would be USS 10.568.000. 
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MAIERIW AND INPUl'S 

Tbe productioa of UF glue acquin:s various raw materials. some available locally, others lo be 

imponcd. Among the latter, WC ba'JC: 

• metbaDol. whose cost is USS/l 300 

• acetic acid. whose cost is USS/l 385 

• c:atalist. whose cost is USS/l 3,000. 

Delails arc provided bercbelow. CaUSlic soda and b)'drocbloric acid arc products that can be made 

available locally if the cblor·albli plaDI. object of UIOlhcr study ill this sub-sector will be 

implemeutcd. 

SPECIFIC CONSUMmON 

tJ[§ftgln 

The spccilic coasumptioa of raw materials aad utilities for the production of 1000 Kg of UF 65% 

glue arc as follows: 

Urea 
Formaldehyde (36%) 
Caustic Soda (30%) 
Acetic Acid (50%) 
DcmiDcrali7.cd water 
Slcam (4 to 7 bars) 
Cooling water( make up and purging) 
E1cctric energy 

formllclcbJdr 

S12Kg 
8S3Kg 
4.26 Kg 
1.61 Kg 
1.80 Kg 
450Kj 
1.Sm 
lSKWb 

The envisaged plant is desiped also for the production of Formaldehyde. The specific consumption 

of raw materials aad Jtilitics required for the production of 1000 Kg of formaldehyde 36% are as 

follows: 

Methanol 
Hydrochloric acid (30%) 
Caustic soda (30%) 
Catalyst 
Electric Energy 
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415 Kg 
0.06Kg 
0.203 Kg 
0.07 Kg 
100 Kwh 
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3.l REQUIREMENT AND COSTS 

Table 3.2 shows the quantity and the costs oC materials and inputs rcfCJTCd lo lhe produaion of 
20,000 lODDCS/year oC U.F. 65% glue. 

Table 3.l - RequimneDt aad costs of material aad inputs 
for 20.000 tODDa of U.F. 65,,. glue 

Description Ulalt of Qaandty UnltcostS 
measure 1,ar LC. F.C. 

Melhanol t 1{8) 300 
Urea t 10240 175 
Caustic Soda (30%) t 90 150 
Acetic Acid (50%) t 32,2 385 
Hydrochloric Acid 
(30%) t 1 330 
Catalyst t 1,2 3000 

1 Sub-total: nnr materials 

Electric Energy< 1) KWh 3000000 0.1 
Steam t 9000 8 
DemiDeralized water m3 5()00 3.5 
Cooling water m3 30000 0.0060 

2 Sub-total : utllltles 

GRAND TOTAL (1+2) 

For the fmancial evaluation the costs are grouped as follows: 

. raw materials 

. raw malerials 

. utilities 

LC 
FC 
LC 

3.J RAW MATERIALS PURCHASING PROGRAMME 

= 

Allnaal costs s 
LC. 

1;792,<m 
13,500 

330 

l,IOS,&.10 

~·000 (312.000 
19,500 

180 

391,680 

4..137.507 

1,805,830 S/y 
2.139,997 S/y 

391,680 S/y 

r.c. 
2.U4,000 

12,397 

3.600 

2.139.99'7 

It is suggested the purchasing of 6 months of the required quantity of methanol (about 4000 t). One 

month of stock of urea is considered sufficient. Due to the small quantity of 1he other raw ma1erials, 

1heir purchasing could be planned on one year basis. As a result of the above assumptions the 

following stocks are considered: 

(I) Includes cnc11Y consumpu~n ior wa1cr pump1~1- hp1in1 c1c:. 
( 3) Coli of f ucl 10 produce s1cam 
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- methanol 4000 t cquivalenl to 110 operat. days 
- urea 1000 t equivalent to 30 operating days 
- hydrocbJoric acid 30% 1 t equivalent to 300 days 
- caustic soda 30% 90 t cquivalenl to 300 days 
- acetic acid S0% 32.2 t -:quivalenl to 300 days 
- catalyst 1.2 t cquivalenl to 300 days 

Total 

USS 
USS 
USS 
USS 
USS 
USS 

1,200.000 
175.000 

100 
13,500 
12,400 
3,(i()() 

1, 404,(i()() 

4. LQCADON 

The choice of the location will be mainly inOueoced by the stability of the final product. Therefore it 

is sugested a location near to the utilization areas. Considering the localion of the existing wood 

industries it is sugested to install the plant at Warri, where water, electric power and port facilities 

arc available. 

s. PROJECT ENGINEERING 

5.1 PROCESS AND MAIN EQUIPMENT DESCRJPnON 

S.1.1 Fqnpaldcbyde 

The process consists in the co~rsion of methanol to formaldehyde using metal oxide as a c:atalyst. 

Methanol, coming from the storage tanks, is passed to a steam-heated evaporator. 

Frcsbly blown-ii. air and rccyclcd off-gas from the absorption t~r arc mixed, heated and fed to 

the evaporator. A mixture of mcdwaol and air at a temperature of 150 C and a pressure of 260 

mm/Hg is obtained. 

This gaseous mixture passes through catalyst fallcd tubes in a heat-cu:hangjng reactor. 

The oxidation reaction is highly exothermic: the heat of reaction is removed from the reactor outside 

the tubes by circulation of molt:n salts or other fluids. 

The process employs excess air and the temperature is controlled to a value of ab. 320 C. 

A secondary circuit controls the reaction temperature by circulation of water and simultaneous 

generation steam: after leaving the reactor, the bot gases arc cooled down to 120 C in a heal· 

cu:bange unit and the beat recovered produces steam at 18 ate. Then the gases pass to the bonom of 

an absorber column. 
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The formaldehyde cooccntration is regulated by controlliog the amount of process water added t\l 

the top of the colUDlll. The heat dc~pcd during the ab!;orpcioo of the formaldehyde is removed 

using 91ate hcat-cxc=hangcrs. 

The formaldehyde is scot to the storage tanks. The gas coming out from the absorber column, at a 

temperature of ca. 38-45 C, passes through a condenser; lhe coc~nsed water is utilized for 

dis.solving wca io the DCXl step, .while the residual gas is piaitially scot to the oxidation plant. 

The obtained formaldehyde water solution has the following characteristics: 

0¥ CODlCDl 36%..± 1 

pH 3.3 

Dcmity 1.108 

Ch:JOH content 0.4to0.8% 

Formic acid 0.003% 

Iron 1 ppm max 

List of main equipment 

The main equipment of this section consists of: 

. Methanol tanks 

. Evaporator 

. Blower 

. Reactor 

. Steam boiler 

. Heat exchanger 

. Formaldehyde column 

. Formaldehyde cooler 

. Plate Heat Exchanger 
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U.F. 63 bw llge 

The raw materials (urea and formaldehyde) are sent into a reactor of 30 m3 capacity and heated to 

ab 85 C in about 30'. At this temperature, acetic acid 50% is added and the polycondeosatioa 

reacti:>n takes place. The heating is obtained by circulation of steam at 6-7 bar in a coil welded 

outside the reactor and controlled by a pressure regulator. 

The reaction lasts for 90 minutes at atmospheric pressure and reaches the maximum temperature of 

98 C. This value is automatically controlled by making circulate cool water in a tube coil placed 

inside the reactor. 

The polycoadeasation is controlled by checking the viscosity. When the viscosity has reached desired 

value, the reaction is interrupted by additioaing caustic soda 30%. 

Some water is eliminated by vacuum distillation to a temperature of 65 C and some urea is added. if 

necessary. 

The solution is then cooled. faltered and discharged. The obtained U.F./65% bw glue has the 

following average characteristics: 

Appearance 
Dry content (2 hours at 120 C) 
pH 
Viscosity (at 20 C in m Pas) 
Free formaldehyde 
Density 

List of main equipment 

. Urea deposit (in bulk) 

. Condenser 

. Reactor 

. Filter 
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white liquid 
65%..:t 1 
8-9 
400-600 
0.1%-0.3% 
1,3 ca. 
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PACKAGING 

The product is normally distributed in plastic drums or 150-200 Kg capacity. These containers arc: 

av--..ilablc in Nigeria at 20 US Dollars/each. It is normal practice that customers return the drum to 

the: plant. thus reducing the cost and avoiding large stock or containers. AD initial stock or 10.00> 

pieces is included in the fixed i&VCSlmcnt. 

LAY-OUT AND CML WORKS 

The area required for the installation or the process equipment with all the DCCl!!$sary utilities and 

facilities is about 20,00) sqm. The whole process plant is installed outdoor, except for the reactor and 

related equipment for which a building of 400 sq. m. is required. The control room or the whole 

plant, which requires 150 sq. m is located in the same building. For the storing of urea and other 

chemicals (methanol will be stored in S.S. tanks) as well as for the empty and filled drums. a building 

of about 2000 sq. m. is envisaged. 

Administrative office~ laboratory, maintenance workshop, social services and other facilities arc 

grouped in a one-storey building, covering an area of 700 sq.m. This building bas a supporting 

structure of reinforced concrete; exrcmal !llld wtcrnal walls arc of brickwork, while the roof is made 

of concrete slabs. The floors of the offices, laboralory and social services arc covered with tiles, while 

the workshop bas a concrete floor. The building where the reactor and the related equipment arc 

installed and where the control room is located, has a support structure of reinforced concrete. For 

roof mg and cladding, corrugated asbestos sheets will be used. 

The warehouse has a suppo1t structure of reinforced concrete and the floor is paved with concrete 

slabs. For roofmg 10d cladding, corrugated asbestos sheets will be used. The fence consists of a wire 

netting supported by small steel poles. 
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5.4 INVESTMENT COSTS, DEPRECIATION AND MAINTENANCE 

I 

I 

6. 

7. 

The quotation of the equipment wu obtained from SADEPAN, Mutova. Italy. The investment 

costs are as follows: 

Description LC FC TOTAL 
MS MS MS 

Macbines and equipment 
FOB European Port 4.6 4.6 
Transport. taRS and duties 0.9 0.45 1.35 
Erection 0.9 0.45 1.35 
Land and site preparation 0.2 0.2 
CMl works and building 1.6 1.6 
Spare parts 0.1 0.1 

Total 3.6 5.6 9.l 

CoatiageDcies lO"ll 0.4 3.4 0.1 

Gnadtotal 4.0 6.0 10.0 

The life span of the plant is estimated lS years. Annual maintenance expenditure is estimated USS 
130,000. 

Preproduction expenditures 
Preproduction expenditures 
Machinery 
Machinery 
Land + Site preparation 
Civil works 

Total 

PUNT ORGANIZATION 

FC 
LC 
FC 
LC 
LC 
LC 

USS 120,000 
USS 100,000 
USS 6,000,000 
USS 2,000,000 
USS 200,000 
USS 1,800,000 

USS 10.220.000 

The plant is considered an autonomous unit, complete with utilities and facilities. operating under 

the direction of an independent organization. 

MANPQWER 

No particular skill is required for any of the positions listed below, exception made for the technical 

manager, the production manager and the chemist. It is recommended that on the job training is 

carried out by one expert, made available by the technology supplier, for one year after the ~tart-up. 

The relevent cost is estimated USS 120,000. 
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The number of personnel reflects the needs of three shifts. 

I 
7.1 MANAGEMENT AND ADMINISTRATIVE DEPARTMENT 

I N /year 

General Man.ager 1 so.ooo 

I Tecbnical Manager 1 30,000 
Fmancial Manager 1 40,000 
AccoUDtaDt 1 12,000 

I 
Purcbasing Dept. Head 1 12,000 
Sales Dept. Head 1 12,000 
Warehouse keepers 2 24,000 
Clerks and secretaries 3 36,000 

I Drivers 3 24,000 
Guards 4 24,000 

I 18 274,000 
O\uheads 40% 109,(J()() 

I 
383.(J()() 

(USS 48,500) 

I 7.l PRODUCTION DEPARTMENT 

I 
N /year 

Production Manager 1 40,000 
Chemist 1 25,000 

I Foremen 8 96,000 
Shift operators 6 72,000 
Unskilled workers 6 24,000 

I 22 257,000 
Overheads 40% 102.800 

I 359,800 
(USS 45,500) 

I 7.J MAINTENANCE DEPARTMENT 

I 
N /year 

Chief Engineering 1 40,000 
Mechanics 4 40,000 

I Electricians 4 40,000 
Iostrument Specialists 4 40,000 

I 
13 160,000 

Overheads 40% 64,000 

224,000 

I (USS 28,300) 
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9. 

9.1 

9.1.1 

Smpmm 

IMPU:MENJ'ADON SCHEDULE 

22 
18 
13 

S3 

USS 45,SOO 
USS 48,500 
USS 28,300 

USS 122.300 

From the siping of the CODlraCt about 24 months are required for the COllStn1Ctioa aad the 

oommissioning of the plant. 

flNANCIAL £VALUATION 

The financial evaluation was carried olll by means of the COMFAR. whose schedules are enclosed 

as.Amaese 1. 

ID addition to the coefficients and parameters indicated in the foreword, the following was 

c:oasidcred: 

INPUTS 

lgmbncnt costs 

The total invabllcat costs amount to 10,648,250 US Dollars. The ponion in foreign currency 

accounts for 6,400,000 US Dollars. 

Details of these figures arc shown in chapter S.S. 
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Swqolftpm 

Tiie financing w assumed as follo-.vs: 

-Equicy 

- Foreign Loan 
(ialcrcst 8%) 

-LocaJLou 
(ialerest IS%) 

USS 1.275.(D) USS 3,825.(D) 

USS2SS.(D) USS86S.(D) 

Total 

USS 4.(XQ..fXX) 

USS S.100.000 

- But overdraft: (ialerest IS%) : ll bas bcea iDtroduced in tbe input dala lo cover lhe 
iDlcrcsts lo be paid during tbe coastnlClioa period wl caJaalared ~ lhe 
COMFAR. 11 cu be used to cover pan ol tbe working capilal before 
tbe plant starts tbe produaioa.. 

Woddn qpttal 

Tiie working capital is proportioaal lo tbe produe1:ioa programme. which, according lo lhe 

assumptions, is as follows: 

1st year40% 

3rd year SO% 

4lb and subseqUCDl years 100% 

Wh:a lhe planl is ia full production. lhe required working capital amoums to 1,693,850 US Dollars, 

lhe foreign portion being USS 1.395.230. 

II is WOrlh meatioaiag lbal raw materials shall be available just before the commissioning and start· 

up of lhe planl. This means lhal a portion or lhe working capital (say for the f&rst year or operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 700,000. 
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9.1.4 19111 pnpdlctiM mts 

l1ae total productioa COSlS vary accordiag lO tbe plant OUlpul. interests and dcprcciation. The first 

year ol opentioD. wbeD tbe plant operates at 40% ol its nomin.al capacity, tbe procluaioa costs 

amouat lo USS 3.663, 790. 

ID tbe fourth year, at full produaioa, tbe COSlS UlOUlll lo US S S,864,130, lbeD they SWl a sligbt 

cleaease year after year, to reacb a constant amoulll olUS S 4,589,8 from tbe 11th to lSda year. 

t.1.s &" mn• 

Wbaa tbe plant is ia full procluctioa, tbe rew:aue is US S 1(),560,ID't As said before. tbe proclnction 

propamme foresees tbal full produaioa is readied gradually: 

1st year 409' : rew:aue • USS 4,,224.000 

2Dd year Q)'li : revicaue • USS 6,336,000 

3rd year 809' : rew:aue • USS S.448.000 

9.2 EVALUATION RESULTS 

9.2.1 Iatmal Rate or Bctgm 

Tbe iDterDal Rate of Return i5: 25.97%. 

9.2.l Bmk-Emt Point 

Tbe Break-Even Poinl at Stb year is: 22% of production. 

It bas been calcuJa1ed according to the formula 

fixed COSlS 

revenue - variable COSlS 

The fixed COSlS include: labour (direct (J) + admi.ai.strative), depreciation and financial costs. 

( j) D1rcc1 labOUr "cOlllldcrcd •• (LICd COii. due 10 'nc nccaany 10 !law wcll 1n11ncd people ror Ille opcra11011 or Ille plalll. rcprdlaa or 
:ap1e11v u11hza11011. 

UREA-FORMALDEHYDE GLUES , ... , 
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9.2.3 

10. 

OPPOR1tJNl1Y snJDY 

'Ille pay-back period is less lhaa s.s ~ including lhe COGStrUClioa period. 

FOREIGN EXCHANGE EfT£CT 

11ae evaluation of lhe forcip exchange cffca is shown ia Amlcxe 2. 

AD lhe figures used ia lhe compuaalioa as ·iafJows· aad ·out0ows· correspoad lo lhe iDpalS given lo 

lhe COMFAR for tbc same ilcms. 

'Ille yarly imported qu•nrj«ics aad value ha~ bcea as.mmed equal to tbc productioa propammc. 

While lhe forcip cxchangr flow resulls negative, die aa forcip exchange effect is posilnc. 

By discounbng die mual aa foreign evhangr effect at die ra1c of 10% die c:ala.tatioD shows a acl 

forcip exchange effect amoonriag to USS 43, 766. 7a>. 

Hcace, die amOUDl of forcip cxch•ngr earned wl saved by implementing dais projca is such lbal 

after having repaid lhc forcip Jou wl rclaled inlercsts, lbcre is still a surplus which ia term of 

present value amOUlllS lo USS 43, 766. 7a>. 

UREA-FORMALDEHYDE GLUES P•pll 
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SV··········································································· COIFAI 2.~ · IALDO & CO. S.l.L., ll!lb, :·1.- ·· 

UREA· FOINLDElfftl( GUJE 

OCTmEI 1990 
~n111n STl.DT • FlllAL ISSUE 

2 yeer<s> of cm.truc:tion, 15 YNl"I of procliction 
cur~ ~ion r11tn: 

f-i'" currency 1 Wtit • 
local currency 1 Wti t • 

1.0000 Wtits .c:c-tif'll currency 

1.0000 Wtits ecc-ting currency 
ecctU1ting currency: 1000 US s 

Total initial investment uing construction phase 

fia.:t asuts: 

current asuts: 

total assets: 

10648.25 

0.00 
10648.25 

source of f..m uing construction phase 

1q1.1ity & grants: 
forei., lOMS 

local lo.tS 

total flrlds 

tasllflow from operations 

Tear: 

operating costs: 
depreciation 

interest 

·---------------
production costs 
thereof foreign 

total sales 

grass inc

Mt inc
cah bellftCe 

net cash fl ow 

4000.00 
5100.00 
1120.00 

10220.00 

, 
2028.14 

1059.65 

576.00 
............................... 

3663.79 
57.02 ll:, 

4224.00 

560.21 

336. 13 
·324. 19 

1262.64 

5 
4589.48 

1019.65 

204.00 
... .......................... 

581l. i3 

60.348 ll:. foreign 

0.000 ll:. foreign 

60.348 X foreign 

0.000 X foreign 

49.902 X foreign 

tO 

4589.48 

290.00 

0.00 
. ............................ 

4879.48 
52.97 x 44.118 x 

10560.00 

4746.87 

2848. 12 

32.30.27 
4071.77 

10560.00 

5680.52 

3408.31 

3698.31 

3698.31 

lat Present Value at: 10.00 X • 13794.16 

Internal lite of Return: 25.97 X 
leturn on 1q1.1ity1: 

laturn on 1q.1ity2: 
36.97 x 
34.75 : 

lnde11 of Sdl«*JlH produced by COIFAI 

Tot1l initial irwnt111nt 

Tot1l i"""tmnt IM"ing proO;Jction 

Tot1l procllction costs 
Worki119 tapit1l r1q1.1ir1111et1ts 

Cuhflow Tltlles 

Projected lalance 

lat incOllll st1teme~t 
Source of finmnc:e 



9V··········································································· :;:...FAA 2. ! · IAL::O 1 ::i. S.~ .... ":~AN. :-..• 

Tot oil lni till Investment in 1000 us s 

Year . . . • • • 

Fiaed invtst...,.t costs 

L..c!, site preparation. develas-nt 

811i ldings ..cl civil works •••• 

Auaili•ry and service facilities 

lncor;::oroited fixed oissets •• 

Plant ucllinery arid equis-nt 

Total fixed investllleflt costs • 

Pre-pr~tion capita• expenditures. 

Net workins capital 

Total initi•l invest.,.t costs 

Of it foreign, 1n .;. •• 

200.oon 
1200.000 

0.000 
0.000 

2100.000 

1991 

0.000 
600.000 

C.000 

a.coo 
5900.:JOO 

3500.000 6500.000 

100. 125 548. 125 

0.000 :J.000 

3600.125 7048.125 

43.oaz 69.167 

UREA-;ORMALOEHTDE GLUE ••• OCTO&ER '990 
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av--········-································································ COllFAI 2_1 • llAlDO' C~- s.a.~ .. 11:~·~- :·:.-

Total :urrent Investment in 1000 us s 

'tear_ •••••• _ • 

Fiua investment costs 
land, site preparation, devel~t 
9ui ldi"l]s and civil works •••• 
Auailiary and service f1Cilities 
Incorporated fiaea assets ••• 
Plor.t, macftinc:ry and equipment 

Total fixed investment costs • • 

Preproduction capitals expenditures. 
llorking capital 

Total current investment costs 

Of tt foreign, X •••••• 

1992 

0.000 
0.000 
0.000 
0.000 
0.000 

_ ................................. 
0.000 

0.000 
709. 131 

....................................... 
709.131 

81 .709 

1993 

O.JOO 
0.000 
0.000 
0.000 
0.000 

.......................................... 

0.000 

0.000 
314.043 

............................................. 

314.043 

82.063 

1994 1995 

0.000 0.000 
0.000 0.000 
0.000 0.00(! 
0.000 0.000 
0.000 a.coo 

... ...................................... ·---·----------
0.000 0.000 

0.000 0.000 
335.304 335.364 

.......................................... .. ......................................... 
335.304 335.364 

83.222 83.207 

UREA·FORllALDEHYDE CLUE ••• OC~C9ER 1?90 



Total PrQduetion Cos:s in 1000 us s 

Year •••.•.• 

: of nom. capacity <single product). 

h>1 .. urial 1 •• 

Other r1>1 materials 

Utili:ies .• 

Er1ergy ••••••• 

labour, direct • . • 
Repair, .. intenanc:e 

Spares ••••• 
Factory overheads 

F~~tary costs •• 
Acainistrative overheads •••••• 

lndir. casts, sales end distribution 

Direct casts, sales and distribution 
Depreciation •• 

Fi~ial costs ••• 

Total proeuction costs 

Costs per unit < single p,.acluc:t > 
Of it fcrei;n, % • 

Of it variable,~ • 

Total labour .•• 

1992 

40.0GO 
856.040 
nZ.300 
156.000 

0.000 
45.000 
32.000 
20.000 

120.000 

1951.340 
76.SOO 
0.000 

0.000 
1059.650 
576.000 

3663.790 ............... 
0.458 

57.024 
0.000 

121.800 

1993 

60.000 
1284.060 
1083.500 
235.000 

0.000 
45.000 
48.000 
30.000 
0.000 

2ns.560 
76.800 
0.000 
0.000 

1059.650 
469.000 

4331.ClO 

·······-······ 
0.361 

54.404 
0.000 

121.800 

CCMFAI 2. ! 

80.ooo 
1n2.oao 
1444.600 
313.000 

0.000 
45.000 
64. '.>00 
40.000 
0.000 

3618.680 
76.800 
0.000 
0.000 

1039.650 
362.000 

5097.130 
••s••••••••••-

0.319 
53.820 
0.000 

121 .800 

• SAl::O .l ::::. s.~ .•.. .. ,~"". :-~v ... 

1995 

'.DO.JOO 

2140. ~00 
1805.800 
391.780 

!l.000 
~5.000 

80.000 
50.JOO 
0.000 

.;512.!180 
76.800 
0.000 
0.000 

1019.650 
Z55.000 

5864.130 
••••••••••••as: 

0.293 
53.380 
0.000 

121.800 

'00.JCO 
2140. 100 
1805.800 
391. 7!0 

il.JCO 
:.5.0CO 
80.:00 
so.:oo 
o.aoo 

1.512.6!0 
76.!00 
0.000 
0.000 

;019.650 
204.000 

5813.130 

========···=··= 
il.291 

52.971 
:uoo 

~21.900 

UREA·FORMAL:E~YCE ~lWE ••. :c~:ae~ ·;90 

···········---·--········-·-- ........................................................................................... COfii1FAR 2 .. t • BALDO I C:l .. S: .. i1.:..., ~t:...\N, IT.\L~ 

Total Production Costs in 1000 us s 

Tear •••••••••.• 

i of nC1111. capacity (single product). 
Rw 1111teri al 1 • • • 

Other raw materials 

Utilities •• 

Ener9y ••••••• 
LltlOUr, di ,.ect • • • 

Repair, 11111intenanc:e 

S111res ••••• 

Factory overheads 

Facto,.y costs •• 

Adlllnlstrative overheads .•••.. 

lndir. costs, sales and distribution 
Direct costs, sales and distribution 

Depl"eciat ion •. 

Financial costs 

Total production costs 

Costs cer uni: C sirgle ~rcduc: 

1997 

100.000 
2140.100 
1805.800 
391.780 

0.000 
45.000 
80.ooo 
50.000 
0.000 

4512.680 
76.500 
0.000 
o.ooo 

890.000 
153.000 

1998 

100.000 
2140.100 
1805.800 
391.780 

0.000 
45.000 
80.ooo 
50.000 
0.000 

4512.680 
76.800 
0.000 
0.000 

890.000 
102.000 

1999 

100.000 
2140.100 
1805.800 
391.780 

o.ooo 
4>.000 
80.000 
50.000 
o.ooo 

4Si,.oa<I 

76.800 
1).000 
0.000 

890.000 
51.000 

2000 

lC0.000 
2140.100 
1805.800 
391. 780 

0.000 
45.000 
80.000 
50.000 

0.000 

1.512.~80 

76.!00 
o.ooo 
0.000 

890.000 
o.cco 

2001 

100.000 
2140.100 
1805.800 
391.780 

0.000 
45.000 
80.000 
5D.'JCO 
o.oco 

4512.680 
76.800 
0.000 
0.000 

290.000 
0.000 

5632.480 5581 .480 5530.480 5479.480 4879.480 

s•••••••••••••• ••••••••••••••• ••••••••••••••• ••••••••••••••• ••••••••••••••• 
0.282 0.279 o.2n ,J.:11. J.24.:. 

:2.~~2 

l. ;:o J.:co 
·z• .100 

i. :co 
·:' . .lCO 

; ; . l"O 

; . ;:c .•. __ , 

.................................... ~ ............................................................................................................................................... , .... . 
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---------------······················-----·--··-··-··-····-·--·------------ COIFAR 2. t - llAlOO' CO. S.R.L., "[~~~. ;·a.• ..... 

roul Production Costs in tOOO US s 

Tear • . • • • • • 

: of ncm. capacity (single product). 

Ra,. uteri al 1 •• 

Other r.,. .,.terials 

Utilities 

Energy •••• _ •• 

labour. direct • • • 

Reiiair, maintenance 

Spares ••••• 

Factory .,vertlellds 

Factory costs 

Acillinistrative overheads •••••• 

lndir. costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation •• 

Financial costs 

Total production costs 

Costs per unit ( single product ) 

Of it foreign, % 

Of it •ariable,% 

~otal taDour .• 

2002· 6 

t00.000 

2140. 100 
1805.llOO 

391.780 

0.000 
45.000 

ll0.000 
50.000 

0 000 

4512.680 
76.800 

0.000 

0.000 

0.000 

0.000 

4589.480 
::::zzzzs:szza::::s:: 

0.229 
47.no 

0.000 
121.800 

UREA-FOR"A~DEHYDE GLUE ·-· c:~CSER 1990 
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I Net working C-siital in 1000 us s 

Year . . . . . . 1992 1993 1994 1995 1996-2006 

Coverage . . . Ide: co to I 
current assets & 

Accounts receivable 30 12.0 169.012 233.530 307.957 3112_.;.57 3112.~57 

lrvel'ltory and materials 101 3.6 4811.645 732.974 977.293 !221.622 122!.622 I 
Energy . .. 0 !1.000 0.000 0.000 0.000 o.:ico 

Spares . . . - . 180 2.0 10.000 15.000 20.000 25.0CO 25.000 

llork in progress 5 n.o 27.102 37.855 50.259 62.676 62.676 

Finished products 15 24.0 114.506 116.765 153.978 191.228 191.2211 

Cash in hand . . . 15 24.0 12.242 8.325 9.408 10.492 10.492 

Total current assets 791.506 1144.449 1518.896 1893.475 1893.475 

Current liabilities and 

I 
I 

Accounts payable • - 16 22.6 82.375 121 .275 160.417 199.632 199.632 

.................................... ----··---·--·-· ......................................... ....................................... ... .......................................... 

Net working capital • - 709.131 1023.174 1358.479 1693.1143 1693.1143 

Increase in working capital 709. 131 314.043 ~35.304 335.364 0.000 I 
Net working capital, local 129.706 186.036 242.294 298.612 298.612 

Net working capital, foreign 579.425 837.138 1116.184 1395.230 1395.230 I 
Note: llllc = mini~ days of coverage ; coto = coefficient of turnover • I 

UREA-FORMALDEHYDE CLUE --- CC!OBEa 1990 
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SY··········································································· CQllFU 2. 1 

Source of F'.n.nce, construction in 1000 us s 

Year .................... 1990 1991 

Equity, ordinary .. 2000.000 2000.000 

Equi :y, preference. 0.000 0.000 
Sutis1d1es, a rents a.coo C.000 

Lo•n A, foreign 1275.000 3825.000 

L:)•n B, fore!in •• 0.000 0.000 

loan c. foreign . 0.000 0.000 

Loan A, local •••• 0.000 0.000 

Lo•n B, loc•l •••• 255.000 865.000 

l:•n C, loc•l •••• 0.000 0.000 

--·------····-· ···-··---------
Toul l09n .............. 1530.000 4690.000 

Current l i•bil ities 0.000 0.000 

Bank overdr•f t 70. 125 3511. 125 
-- ............... ····-----------

Total funds ......... 3600. 125 7048.125 

• BALDO & CO. S.~.L •• ~!LAN, . -.. . --

UREA·FCRMALOEHYDE GLUE ••• OCTOBER 1990 



8'1·······················-············-······-···············-··············· COMFAI 2. 1 · BAL:O 1 :o. S.l .•. , ":~;.~. 

Source of Finaince, production in 1000 us s 

Ytar •••••••••••••• 

Equity, ordinary •• 

Equity, preferl!!'Ce. 

Sl.Csidits, grants • 

loan A, foreign • 

Loan 9, fore;gn •• 

Loari t, foreign • 

Lean A, lacal. ••• 

Loan a, lacal. ••. 

Loan :, local. ••• 

Total lo.in •••••.•• 

Current l i abil it i es 

Benlt overdraft 

Total funds ••••••• 

1992 

0.000 
0.000 
0.000 

·617.500 
0.000 
0.000 
0.000 

-373.lll 
0.000 

-----·-------·-
-1010.833 

82.375 
324.188 

................................... 
-604.270 

1993 

0.000 
0.000 
0.000 

-637.500 
0.000 
0.000 
0.000 

-373.333 
0.000 

--··--------·-· 
·1010.833 

38.900 
-752.439 

--·----·----··· 
-1n4.3n 

1994 

0.000 
0.000 
0.000 

-637.500 
0.000 
0.000 
0.000 

-373.333 
0.000 

................................. 
-1010.833 

39.142 
0.000 

..................................... _ 
-971.692 

1995 

0.000 
0.000 
0.000 

-637.500 
0.000 
0.000 
0.000 
0.000 
0.000 

·----------···-
-637.500 

39.215 
0.000 

......................................... 
-598.285 

'996·99 

o.~oo 

a.JOO 
0.000 

-:.37.500 
J.000 
O.JOO 
IJ.000 
:l.000 
0.000 

-------------·· 
·637.500 

0.000 
0.000 

-----------·--· 
·637.500 

UREA·FORllALDEHYDE CLUE ••• CCTCBER 1990 
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SY··········································································· aJtF .. 2.1 

CU!lflow Tebles, cOtlStructian in 1000 US I 

Year • • • 1990 1991 

Taul cesh inflow 

FiNnCial resources 

Sales, net of tllX 

Total cnh outflow 

Total assets • • 

Operating costs • 

Cost of finance • 

Rep1yment 

Corporate tu 

Dividends p.id 

Surplus ( deficit ) 

C1111Ulated cash balance 

Inflow, local • • 

Outflow, local • 

Surplus ( deficit ) 

Inflow, for-eign 

Outflow, for-eign • 

Sur?lus ( deficit ) 

Net cashflow •••• 

C1a1lated net cashflow 

3530.000 6690.000 

3530.000 6690.000 
0.000 

3600. 125 

3530.000 
0.000 

70.125 

0.000 
0.000 
0.000 

·70.125 
• 70.125 

2255.000 

2049.125 
205.875 

1275.000 

1551.000 
·276.000 

·3530.000 
·3530.000 

0.000 

7048.125 

6690.000 
0.000 

358.125 
0.000 

0.000 

0.000 

·358.125 
·428.250 

2865.000 

2173.125 
691.875 

3825.000 

4875.000 
·1050.000 

0690.000 
·10220.000 

• IALDO & CO. S.R.L., M!LAN, ...... . ·-

UREA·FORMALDEHYDE GLUE ••• CC7CBE< l990 



av-----------------------------------··············-····--··················· COMFd 2.1 • IAL:IO' co. s.a.:.. .... :~'"· :·•.· .. 

Cullflov tables, proO.iction in 

Tur ••• 

Total cash inflov 

Financial resources 

Sales, net of tu • 

Total cash outflow • 

Total assets •• 

Operating costs • 

Cost of fin-"Ce • 

Repayment 

Corporate tu 

Dividends paid 

Surplus < deficit ) 

CU1Ulated cash balance 

Inflow, local ••• 

outflow, local ••• 

Surplus < clefici t > 
lnflov, foreign •• 

Outflow, foreign •• 

Surplus < deficit > 

Net cashflow •••• 

CUIUlated net cashflow 

1DOO t.'S s 

1992 

4306.375 

82.375 

4224.000 

4630.563 

1993 

6374.899 

38.900 
6335.999 

5437 .133 

8487.141 

39. 142 

8447.999 

6783.107 

1995 

10599.210 

39.215 

10560.000 

7734.907 

1996 

10560.COO 

0.000 

10560.000 

7329.n11 

::is60.JOO 

o.ooo 
:0560.::c:: 

7J50.987 

791.506 352.943 374.446 374.579 0.000 o.oco 
2028.140 2802.360 3695.479 4589.480 4589.480 .:.589.4t0 

576.000 

1010.833 

224.084 

0.000 

·324. 189 

·752.439 

4303.608 
2006.831 
2296.777 

2.767 

2623.732 
·2620.965 

1262.645 

·8957 .355 

469.000 

1010.833 

801.996 

0.000 

937.766 

185.327 

6374.016 
2869.977 

3504.039 
0.883 

2567.156 

·2566.273 

2417.600 

·6539.756 

362.000 

1010.833 

1340.348 

0.000 

1704.034 

1889.361 

11485.924 

3807.264 
4671.660 

1.217 

2975.843 
·2974.626 

3076.867 

·3462.W 

255.000 
637.500 

1878.34a 

0.000 

21164.307 

4753.668 

10598.000 

43n.044 

6225.953 
1.217 

3~2.1163 

·3361.646 

3756.807 

293.919 

204.000 
637.500 

1898.748 

o.ooo 

3230.271 

7983.939 

10560.000 

4298. 127 

6261.en 
0.000 

3031.600 

·3031.600 

4071.771 

4365.690 

153.0C:O 

637.~CC 

1971.0C7 

o.oco 

3209.012 

11192.9~0 

:0560.000 
4370.387 

6189.612 
o.oco 

2980.6CO 

·2980.6:0 

3999.5"2 

!!365.2C2 

UREA·FOllMALDENTOE GLUE ••• CC~OBE~ '99C 
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Cashflow tables, proG.lction in 

Tear ••• 

Total cash inf lov 

Finencial rtsourcts 

Sain, net ot ua • 

Total cash outflow • 

Total HHtS • 

Operatint casts 

Cost of f i nanct 

Repay1111r1t 

Corporate tu 

Dividends peid 

Surplus ( deficit ) 

CUIUlated cas~ balance 

Inflow, Local 

Outflow. lac1l 

~wr:1us ( ~el·::: ) 

Surp:;;s ( def1c:1 ) 

~~: :asMflow ..... 

:~:11ec1 "-' :1sftflo.. 

1000 us s 

1998 

10560.000 

0.000 

10560.000 

7320.388 

0.000 

4589.480 

102.000 

637.500 
1991.407 

0.000 

3239.611 

14432.560 

10560.000 
•390. 7111 

,-~~-2'.2 

<:1<9.~00 

·2929.600 

3c;;'9, 112 
•ZJ.;..;.,310 

1999 

10560.000 

0.000 

10S60.0CC 

na9.788 

0.000 
4589.480 

51.000 

637.500 
2011.807 

0.000 

3270.211 

17702.770 

10560.000 
'411 .188 

6148.812 
c.::co 

28711.600 
·2878.600 

3958.711 
16303.030 

2000 

10560.000 

0.000 

6621.688 

0.000 
4589.480 

0.000 
0.000 

2032.208 

0.000 

3938.312 

21641.090 

10560.000 

4411.587 

,,OCO 
2190.100 

·2190.100 

3938.312 
20241 .340 

2001 

10560.000 

0.000 

!0560.000 

6861.688 

0.000 
4589.480 

0.000 

0.000 

22n.2oa 

0.000 

3698.312 

25339.400 

10560.000 

•671. 5117 
:3!S . .'2 

;.;:o 
2'90. :co 

·2'90. ·oo 

J6;a.l:2 
23939.650 

2002 

10560.000 

0.000 
,0560.000 

6977.688 

0.000 
4589.480 

0.000 

0.000 

2388.208 

0.000 

3582.312 
28921. 710 

10560.000 
~787.587 

2190. :co 
·2190.100 

3582.llZ 
27521 -~60 

2003 

10560.000 

0.000 
10560.0CO 

6977.688 

o.oc: 
4589.480 

o.oco 
o.oco 

2388.2C8 

o.c:o 

3582.l12 
32504.020 

'0560.0CO 

) . :: : 
• QO,. :: 

·2'.90.100 

!582.l': 

3, '°". z~= 
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---------------------------------------------------------------·······--··· COllFU 2. t • IALDO & CO. $.1.l.. •lllll. :··~· ···· 

CMllflCIOI Ubln, ~tion in 1000 us s 

Ynr ••• 

Total casll inf lOll 

F iNnC i al resources 
Sales. net of tu • 

Total casll outflOll 

Total assets • 
Operating costs 

Cost of fiNnCe 

l!~t 

Corporate tu 

Dividends pmid 

Surplus < deficit > 
Ct.all ated casll balance 

lnflOll, local • • 

Outflow. loe11l ••• 

Surplus < deficit > 
Inflow, foreign •• 

Outflow, foreign • 

Surplus < deficit > 

let casllflow •• 

CU..lated net casllflow 

2005 

10560 .000 10560 .000 

0.000 0.000 
10560 .000 10560 .000 

6977 .6118 6977 .611 

0.000 
4519.480 

0.000 
0.000 

ZSllll.208 

0.000 

3582.312 

36086.340 

10560.000 
4717.517 
5m.412 

0.000 
2190.100 

·2190. 100 

3582.312 
J~.590 

0.000 
4519.~ 

0.000 
0.000 

2388.208 
0.000 

3582.312 

396611.650 

10560.000 
4717.517 
5m.412 

0.000 
2190.100 

·2190.100 

3582.312 
382611.900 

2006 

10560.000 

0.000 

10560.000 

6977.611 

0.000 
4319.4111 

0.000 
0.000 

23U.208 

0.000 

3582.312 
43250.960 

t0560.000 
4717.517 
5m.412 

0.000 
2190.100 

-2190.100 

3582.312 
41851 .210 

UREA·FOlillALOEHTllE (;LUE ••• XIOBU 1990 



···········································································::;...Fu Z.1 - IA~:o £ ::!). S-~-~-- ~=~~ ... :··~· ·----

::.siifl°" Oiscaunting: 

&) E~i ty paid versus let income flw: 
let prHet"tt value ••••••.•••.•.. 

Internal lat• of Return <111£1) 

bl ht llllrtll vtrsus ht cull return: 

13413.74 at 

36.97 1 

ht present value •• •• •••• ••• •• • 14155.0I at 

Internal late of Return (111£2) • . 34.7S 1 

c> :nter:ial late of leturr. on total investment: 

kt present value • • . . • • • • • • • • • • 13794. 16 at 

Internal late of leturn < IU > • • 25.97 1 

kt ;lortll z Eq.Ji ty paid plus reserves 

10.CO 1 

10.00 1 

10.00 : 

UIEI • FOIMLDEllTDE CLUE • • • CC!CIEI '. ;.;o 
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IV··········································································· CCllF&I 2. I · IALDO & al. S.l.L.. lel~U. :·~- • ... 

!CICIO US I 

·- .. - -
Total ules, incl. Nles tP 

Less: .,.rieble costs, incl. ules tP. 

Vlll'ieble •rain •• 
As l of total sales 

llon·...rieble costs, incl. depreciation 

Cperati-l •rain • 

As l of total sales 

Cost of flrwoce 

Gross profit • 

All- ... 

Taxable profit • 

Tu ••• 

let profit 

Dividends paid • 

~istributed profit 

Ac:CUllUlated undistributed profit 

Gross profit, l of total sales • 

.. , profit, % of total sales • 

IOE, let profit, l of equity •• 

IOI, let profit•interest, l of invest. 

1992 

4224.000 
0.000 

4224.000 

100.000 

3087.7911 

1136.209 

26.199 

1993 

633S.999 
0.000 

ms.999 
100.000 

WZ.010 

2473.989 

39.047 

8'47.999 

0.000 

8'47.999 
100.000 

4735.130 

3712.1169 
43.950 

1995 

10560.000 

0.000 

10560.000 
100.000 

5609. 130 

4950.869 
46.883 

1llS60.000 

0.000 

10S60. ilOO 

100.000 

5609. 130 

4950.1169 
46.883 

576.000 469.000 362.000 255.000 204.000 

560.209 
0.000 

560.209 
224.084 

336.126 

0.000 

ll0.126 
336.126 

13.263 
7.958 

!.4C3 

8.346 

2004.919 
0.000 

2004.919 
801.996 

1202.994 

0.000 

1202.994 
1539.119 

31.644 
18.987 

30.075 

14.871 

3350.1169 
0.000 

3350.1169 
1340.341 

2010.521 

0.000 

2010.521 

3549.641 

39.665 

23.799 

50.263 
20.~91 

4695.1169 
0.000 

4695.1169 
1878.341 

2817.521 

0.000 

2817.521 
6367.162 

44.468 
26.681 

70.438 

25.790 

4746.1169 

0.000 

4746.1169 
18911.748 

2848. 122 

0.000 

2848. 122 

9215.283 

44.951 

26.971 
7'. Z':!J 

25.!I:! 

UREA· FORllALDEH\'OE l:~UE • • • CX:TC8EI 1990 



................................................................................................................................................. c::JlllAI 2 .. ~ - IAl:lC I::> .. S .. • .. ~ .• 1tt:.a.. =·&:..1 ····-

•et lnc!lllR Statement in 1000 us s 

Year •••• 

Total sales. incl. sales tu • 

Less: vtriable costs. incl. sales tu. 

Yeriable -~in •• 

As : of total sales 

---riable costs. incl. depreciation 

Operati-l •rgin • 

As S of total sales 

cost of ~inane• 

Gross profit • 

All~es •• 

Tauble profit 

Tu ••• 

.. t profit 

[ividends paid. 

undistributed profit 

Accuiulated undistributed profit • 

Gross profit. S of :atal sales • 

Net prof it, X of total s•les 

ICE, •et profit.:. of equity .• 

101. Net ;irofit•interest. : of invest. 

1997 

10560.000 

0.000 

10560.000 

100.000 

5419.'811 

5080.519 

"· 111 

153.000 

4927.519 
0.000 

4927.519 

19n.001 

2956.511 

0.000 

2956.511 

12171.790 

46.662 

i7.997 
73.913 
26. 100 

1991 

10560.000 

0.000 

10560.000 

100.000 

5479.'811 

5080.519 

41. 111 

102.000 

4971.519 

0.000 

4978.519 

1991.407 

2917. 111 

0.000 

2917. 111 

151511.910 

47. 145 

29.287 

74.678 

25.929 

1999 

10560.000 

0.000 

10560.000 

100.aco 

5479.480 

5080.519 

48. 111 

51.000 

5029.519 
0.000 

5029.519 

2011.807 

3017.711 

0.000 

3017.711 

19176.620 

47.629 

29.sn 
75.44] 

25.758 

2COO 

10560.COO 

0.000 

10560.000 

100.CCO 

5479.480 

50lll.519 

48. 111 

0.000 

5080.519 
0.000 

50ll0.5t9 

2032.208 

l048.lt1 

0.000 

l048.lt1 
21224.910 

48. 1'1 

2!.!67 
76.2CS 

25.586 

10560.:JOO 

0.000 

10560.000 
1co.:;co 

5680.519 

5J.19l 

O.:JOO 

5680.519 

0.000 

5680.519 

22n.zoa 

l408.lt1 

0.000 

l408.lt1 

246ll.240 

53.79l 
32.276 

!5.2"..8 

28.608 

UllU • FCllllALDEHYDE GUIE • • • OCTCIEI 1990 
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--------------------------------------------------------------------------- CQltFAI 2.1 • IAlDO & CO. S.l.L., •llAll, :•1;..• · 

ltt lncama Stet...,,t in 1000 us s 

Total sales, incl. sales tu . . . 
Less: varieblt costs, incl. saln tu:. 

Variable •rgin 
As l of total sales 

lon-varieblt costs, 

Opcr;1ti-l mrgin 
As l ot :::tal sales 

Cost of finance 

Gross profit • 
Allowances • 
Tuablt profit 
Tax • 

ltt profit 

Dividelds peid 

Undistributed profit 

incl. dtprtcietion 

AcCUILll•ted undistributed profit 

Gross profit, l of total sales 
•et profit, l of total salts 
ROE, Ne: p~ofit, : of equity •• 
ROI, Ntt profit•intertst, l of invest. 

10560.000 

0.000 
................................ 

10560.000 

100.000 

4519.480 
................................. 

5970.519 

56.539 

0.000 

5970.519 

0.000 

5970.519 

2388.208 

35112.311 

0.000 

35112.311 

211215.550 

56.539 

33.923 
!9.5511 

30.068 

10560.000 

0.000 
.. .............................. 

10560.000 

100.000 

4549.480 
.. .................................. 

5970.519 

56.539 

0.000 

5970.519 

0.000 

5970.519 

2388.208 

3582.311 

0.000 

35112.311 
31797.!60 

56.539 

33.923 

119.5511 

30.068 

10560.COO 

0.000 
.. .............................. 

10560.000 

100.000 

4519.481! 
... .................................... 

5970.519 

56.539 

o.,.,."IO 

5970.519 

0.000 

5970.519 

2388.208 

35112.311 

0.000 

35112.311 
35380.17'0 

56.539 

33.923 

119.5511 

30.0611 

zoos 

10560.000 

0.000 
.................................. 

10560.000 

100.000 

4589.480 
.. ...................................... 

5970.519 

56.539 

0.000 

5970.519 

0.000 

5970.519 

2388.208 

35112.311 

0.000 

35112.311 
38962.480 

56.539 

33.923 
119.5511 

30.0611 

10560.000 

C.000 
... .................................. 

10560.000 

100.000 

45~.480 

.. ................................. 
5970.519 

56.539 

o.aoo 

5970.519 

0.000 

5970.519 

2388.208 

35112.311 

0.000 

35112.311 
42544.SOO 

56.539 
33.923 

119.558 

30.J68 

UREA·•OllMALDEHYOE ~lUE ••• OCTOBER :990 



av- - ------- --- - ------- --- -------------- ---- -··· - -- ----- --- - --- ---- --- ------ - - C011Faa 2.1 

Pro1ectrt lalence Sheets, construction in 

Year 

Fiaed assets, net of depreciation 

c-trv:tion in progress 

c...-~~nt assets • • • • • • • • 

Cull, blrlk •••••••••• 

Cash surplus, finence aveilable 

Loss carried foniard 

LOSS •••••• • • • • • • • 

1000 us s 

1990 

3600.125 

O.(l()Q 

3600.125 

0.000 

0.000 

0.000 

0.000 

0.000 

3600.125 

1991 

10644.250 

]6()0.125 

7048.125 

0.000 

0.000 

0.000 

0.000 

0.000 

10648.250 

------·-·-·---- ................................... 

Reserves, retained profit 

Profit ••••••••. 

Long and medium tena debt 

Current liabilities ••• 

,_. overdraft, finance required. 

E~ity, l of liabilities 

2000.000 
0.000 

0.000 

1530.000 

0.000 

70.125 

1600. 125 

55.554 

4000.000 

0.000 

0.000 

6220.000 
0.000 

428.250 

6648.250 

37.565 

• 
I 

- BALDO' co. s.•.~-. MILAN, :u1..• ---
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• 
I 8V··························································· •••·•••••·••···· COMFAI 2. 1 · IALDO & al. S.l.L., Mil.All, :~A.· · · · 

I 
Proj.cted lalenc:• Sllftts, ProO,,ct ion in 1000 us s 

'fHr . . 1992 1993 1994 1995 1996 

I 
Totel HHts . . . 10380.110 9858.729 10897.560 13116. 790 15327.420 

·--·--.......................... ... ................................ ... ................................... ... ..................................... .. ................................... 
Fiud essets, net of depracimtion 9588.600 8528.949 7489.299 6469.649 5450.000 
c-truction in progress 0.000 0.000 0.000 0.000 0.000 

I Current assets . . . . . . . . . 779.264 1136.125 1509.487 11182.983 11182.983 
Casll, .. . . . . . . . . . 12.242 8.325 9.408 10.492 10.492 
Cash surplus, firwnc:e 1vail8bla • 0.000 185.!29 1889.363 4753.671 79Sl.941 
Loss c1rried foruard 0.000 0.000 0.000 0.000 0.000 

I Loss . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I 
Tot1l lilbilitin 10380. 110 9858.729 10897.560 13116.790 15327.420 

..................................... . ................................. . ................................... .................................. ......................................... 
Equity cmpi t1l . 4000.000 4000.000 4000.000 4000.000 4000.000 
lasarvas, rat1fned profit 0.000 336.126 1539. 119 3549.641 6367.162 

I 
Profit . . . . . . . . . 336. 126 1202.994 2010.521 C817 .521 2141.122 
Long Ind mclil.11 ter'll debt 5209.167 4198.333 3187.500 2550.000 1912.500 
current lilbilities . . 82.375 121 .275 160.417 199.632 199.632 
Bri overdreft, fin1nee required. 752.438 0.000 0.000 0.000 0.000 

I Tot1l debt . . . . . 6043.980 4319.609 3347.917 2749.632 2112. 132 

Equity, % of li1bilities 38.535 40.573 36.705 30.495 26.097 

I UREA·FORMALDEHTOE CLUE •• • OCTOBER !99C 

I 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CCJlfAR 2.: • BALDO & CO. S.R.L., MILAN, ITALT 

Projected Balenc:e Sheets, ProO,,ction in 1000 us s 

I 
'fHr 1997 1998 1999 2000 2001 

Tot1l HHts . . . . 17646.430 19996.040 22376.250 25424.560 28832.870 
... ................................. ... ............................. .................... ..... ............. . ........................ . ................... 

I 
Fixed ISHtS, net of deprac:i1tion ~560.000 3670.000 2780.000 1890.000 1600.000 
Construction in pro1~es• 0.000 0.000 0.000 0.000 0.000 
Current assets . 11182.983 11182.983 1882.983 1882.983 1882.983 
Cail!, blnk .. . 10.492 10.492 10.492 10.492 10.492 

I Cash surplus, finance 1v1illble 11192.950 144l2.S60 1m2.no 21~1.~C 2Sll9.:.0C 
Loss carried forward 0.000 0.000 0.000 0.000 0.000 
Loss .. . 0.000 0.000 0.000 0.000 0.000 

I Toti I lilbilitln 17646.430 19996.040 22376.250 25424.560 28832.870 
............................ . .......................... .............................. .. .. .. .. . ..... ... .. .. .. .. .. ............................... 

I 
Equity cepi tal 4000.000 4000.000 4000.000 4000.000 4000.000 
Reserves, reteined profit 9215.283 12171.790 15158.910 18176.620 21224.930 
Profit 2956.511 2987.111 3017.711 3048.311 3408.311 
lont and inedi1.111 term debt 1275.000 637 .500 ·0.000 ·0.000 -o.ooo 

I 
Current liabilities • 199.632 199.632 199.632 199.632 199.632 
lent overdraft, finance requi rad. 0.000 0.000 0.000 0.000 0.000 

Totll debt 1474.632 837.132 199.632 199.632 199.632 

I Equity,% of liabilities 22.667 20.004 17.576 15.733 13.573 

I 
I 
I 



• 
I 

--------------------------------------------------------------------·------ CQllFU 2.1 - IAlDO & CO. S.l.l-. "llA•. ITAlY ••··· 

Projected l•lrce Sheets. Procaxtlan in 1000 us s I 
teer . . . 2002 2003 2004 2005 2006 

Tot•l essets . . . . . . 32415. 180 35997.490 39579.!00 43162.120 46744.430 I 
--·-·----·----- ---------··---- ....................................... .. ................................... -----------·-·· 

Fiaed essets. net of depreci1tian 1600.000 1600.000 1600.000 1600.000 1600.000 

c-tructian in progress 0.000 0.000 0.000 0.000 0.000 

Current essets . . . . . 1W.983 1W.9e3 1W.983 1W.9!3 1882.9!3 

Cull, bit* . . . . . . . . . 10.492 10.492 10.492 10.492 10.492 

Cull SUflllu&, fiNnC• •ni l.tll• • 28921.710 32504.020 36(186.330 39661.640 43250.960 

Lass c•rried f-rd 0.000 0.000 0.000 0.000 0.000 

Lass - . . . . . 0.000 0.000 0.000 0.000 0.000 

I 
I 

Tot•l Lilbilities. 32415.180 35997.490 39579.!00 43162.120 46744.430 I .......................................... ... .................................. ... .................................... ... ................................... ... ................................ 

Equity upital . . 4000.000 4000.000 4000.000 4000.000 4000.000 

Reserves, ret•ined profit 24633.240 2!215.550 31797.860 35380.170 38962.480 

Profit . - 35!2.311 3582.311 3582.311 35!2.311 3582.311 I 
Long ..i medh• tena debt ·0.000 ·0.000 ·0.000 ·0.000 -0.000 

Current l ilbil ities . . . 199.632 199.632 199.632 199.632 199.632 

lri OYerdr•ft. fiMnee required. 0.000 0.0llO 0.000 0.000 0.000 I 
Total debt . . 199.632 199.632 199.632 199.632 199.632 

Equity, X of liabilities 12.340 11.112 10.106 9.267 e.557 I 
UREA·FOllMALDEHYDE CLUE ••• CCTOIER 1990 
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ANNEXE2 

FOREIGN EXCHANGE EVALUATION 
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IV·······································-··········-·····················-·· COIFAI 2. t - IALDO & CO. S.R.L., M!lAll, :·a.• · · 

Forei!I!! l•s!!!!!!I! lff15~ in 1000 us s 
Ec-ic tne.ysis tacluding indirect effects 
100 units foreign CU a 

total foreign inflow 

~i ty capital 

sutnidies, 9ran':s 
loans & overdraft 
exports . . 
indirect effects . 
total forti gn outflow 

rayelties . . . 
~ii:-nt . . 
i111pOrttd .. terials 

repa~t l~ & overd. 
other repayments 

re,.triattd 118!1el 

dividends peid • 
interests . 
indirect costs 

net foreign exchge flow 

il!pClrt substit•n effect 
net forgn exchge effect 

present values at 
foreign exchange flow • 

r.et for~n exchge effect 

100.00 units local OJ 

grand total total constr. 

5106.08 
·- ........................ -

0.00 

0.00 
5106.08 

0.00 

............ 

43111.46 

---------··-
0.00 

5520.00 

30343.38 
5106.08 

0.00 

0.00 
o.oo 

2142.00 

.............. 

-38005.38 

14sn8.oo 
1om2.60 

10.00 % 
-19399.12 

43766.75 

5100.00 
......................... 

0.00 

0.00 
5100.00 

0.00 
................ 

6426.00 
................................. 

0.00 
61.lO.OO 

o.oo 
0.00 

0.00 

0.00 

0.00 
306.00 

............. 

-1326.00 

0.00 

·1326.00 

.. --- ___ .construct;on .•..• _ ••.. pr~tion 

total produc. 1990 1991 1992 1993 

6.08 1275.00 3825.00 z.n 0.58 
...................... ................................... ............................... ......................... .. .......................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
6.08 1275.00 3825.00 2.n 0.58 
0.00 0.00 0.00 0.00 0.00 

.............. . ............ ................. ....................... .. ............ 

36685.46 1551.00 4875.00 2623.73 2567. 16 
... .......................... ... ............................... ... ............................. .. ........................ ... ............................... 

0.00 0.00 0.00 0.00 0.00 
-600.00 1500.00 4620.00 582.19 258.60 

30343.38 0.00 0.00 996.04 1314.06 
5106.08 0.00 0.00 637.50 637.50 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 0.00 0.00 

1836.00 51.00 255.00 408.00 357.00 
. ............ ... . . . . . . . . .. . .. . ............ . .............. 

-36679.38 -276.00 -1050.00 -2620.97 -2566.27 
14sna.oo 0.00 0.00 4224.00 6336.00 
109048.60 ·276.00 -1050.00 1603.03 3769. 73 

······--·------------------- ---·-······-----------------···---------------·-------------------------··--·--·---------------··---
UllEA·FORK~LDEHTDE GLUE 



········································································•·· CCPIFAR 2.1 • BALDO' CO. S.11.L., "!LAii, [!AL•····· 

•orei!I!! E1ch•!:!Se EffKt in 1000 us $ 

Econo11ic Anelysis excluding indirrct effects 

100 111i ts foreign CU = 100.00 units locel cu 

produc:~ion 

1994 1995 1996 1997 19911 1999 2000 

tot•! foreign inflow • 1.22 1.22 0.00 0.00 0.00 0.00 0.00 

··-·-·-·--·- ·-------··-- ................. .. ........................ .. ......................... ... ....................... .. ....................... 

equity c1pit1l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

si.A>sidies, grants 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

lo- & overdr•tt 1.22 1.22 0.00 0.00 0.00 0.00 o.oc 

exports . o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

i ndi rcct effects . ........ -.... ············ ............. . .............. . ............ . ................... ............... 

total foreign outflow 2975.114 3362.116 3031.60 2980.60 2929.60 211711.60 2190.10 

........................ .. ........................ .. ......................... --------·--- ........................ .. ....................... .. ............................. 
royelties . . 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

equii:-ent 280.26 280.26 0.00 o.oo IJ.00 0.00 0.00 

i111pOrted materials 1752.08 2190.10 2190. 10 2190.10 2190.10 2190. 10 2190. 10 

repay.ent loans & overd. 637.50 637.50 637.50 637.50 637.50 637.50 0.00 

other repay.enu 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

repatriated wages 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

dividends p1id • 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

interests . 306.00 255.00 204.00 153.00 102.00 51.00 0.00 

indirrct costs ................. .................... ............ .................. ................... .................. .................... 

net foreign excllge flow ·2974.63 ·3361.65 -3031.60 ·2980.60 ·2929.60 ·28711.60 ·2190.10 

i1111Grt substit'n effect 11448.00 10560.00 10560.00 10560.00 10560.00 10560.00 10560.00 

net forgn exchge effect 5473.37 71911.35 ;5zs.4o 7579.40 7630.40 7681.40 8369.90 

---------------··-------------···----------------------·--------------------------------------------------------------------------
present values at 

foreign exch1n9e flow • 

net forsn ••chge effect 

10.00 % 
·19399.12 

43766.711 

-···-·-·····-------------------------------------------------------------------------------------------------------------------·-
UREA·FORMALOEHYOE GLUE 
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········································-------------------················ CCllFAI Z.1 • IALDO & CO. S.R.L., lllLAN, ITAL• ---·· 

F2!:ei!I!! l•chl!!I! lffsst in 1000 us s 
Economic ANlysis excluding irdirect effects 

100 units foreign OJ • 

total foreign infla.. 

"!Uity <=~iul . 
~idies, grants 

loans & overdraft 

uports . . 
indirect effects . 

total foreign cx:tflow 

royalties . - . 
..,ii-ent - - . 
i111PC1rted .. terials 
repayment loans & overd. 
other repilymnts 

repatriated wages 
dividends paid 
interests . . 
indirect costs 

net foreign exchge flow 

illlpClrt substit'n effect 
net forgn exchge effect 

present values at 
foreign exchange fla.. • 
net forgn exchge effect 

100.00 units local CU 

2001 

0.00 
-·-·- ................. 

0.00 

0.00 
0.00 

0.00 

······•··•·· 

2190. 10 
............ ..................... 

0.00 
0.00 

2190.10 
0.00 
0.00 

0.00 
0.00 
0.00 

.............. 

-2190. 10 

10560.00 
8369.90 

10.00 % 
·19399. 12 

43766.78 

2002 

0.00 
... .............................. 

0.00 

0.00 

0.00 

0.00 

............ 
2190. 10 

................................ 
0.00 
0.00 

2190.10 
0.00 
0.00 

0.00 
o.oo 
0.00 

............. 

-2190.10 

10560.00 
8369.90 

2003 

0.00 
... ........................... 

0.00 

0.00 
0.00 

0.00 

. . . . . . . . . . . . 
21i:io.10 

................................ 
0.00 
0.00 

2190.10 
0.00 
0.00 

0.00 
0.00 
0.00 

. ........... 

·2190.10 

10560.0C 

8369.90 

UllEA·FOllllALDEHTOE GLUE 

,,,.oduction 

2004 2005 2006 2007 

0.00 0.00 0.00 0.00 
.. .............................. ................................ .. ................................. ... ....................... 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

. . . -........... .. ...................... .. .................. ..................... 

2190.10 2190.10 2190. 10 ·1995.2l 
... ............................... ......................... ... ............................. .. ............................ 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 ·2001.31 

2190.10 2190.10 2190.10 0.00 
0.00 0.00 0.00 6.08 
0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 O.O'l 

............. .................. ................ ................ 

·2190.10 ·2190.10 -2190.10 1995.23 

10560.00 10560.00 10560.00 0.00 
8369.90 8369.90 8369.90 1995.23 
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OPPOR'JUNITY S1UDY 

0. SUMMARY AND CONCJ.USIONS 

~ock is an important resource ol N'ageria but one ol irs main by-products, animal bones.. is only 

marginally exploited. The aim ol lhis Sludy is 10 ~ Lhc viabiliry ol processing bones made 

available by lhc bwcberics in order 10 oblaio I.he following products: 

2,<XX> 1oas per year of far 

4,(XX) (ODS per year of glue 

24,(XX) IOGS per year of normal super pbospbale 

rat can be used by lhc N'lgCl'ian soap industty which imports a large quantity of raw materials.. 

Boac glue bas the porcatial 10 be exported 10 Europe (llaly alone presendy imports at least 2.500 1/y 

ol boac glue from Comema Cow1Uies and China). NSP or normal super pbospbale is an cueUcat 

fertilizer and irs production can coasiderably inc:rcase lhc inpur ol nuuienu for agriculture with a 

consequent inc:rcase of yield and diminution of imports. 

The proposed 1cchnology poses no major diffJCUltics in gcning Lhc planl on sucam. However, il 1a.ill 

be necessary to study and implement an efficient syslem for I.he collection of bones.CI) 

The financial analysis of such 2 project was carried out. 

Details arc pcn in chapter 9. 

The salient data of the project are as follows: 

• fixed assets: USS 5,761,900 {USS 3,140,000 in foreign currency) 

• Workin& gpjtal (al full production): USS 659,000 (USS 340,000 in foreign currency) 

• Internal Rate of Return: 30Ji0% 

·Break-Even l'ojnt (al 51.h year of production) 23% 

• Pav-Back Period: less lhan 6 years (including construaion period) 

• Emplqyees: 150 

The evaluation of the foreign exchange effect was also carried out. 

h shows a saving of USS 63,384,470 (as present value at 10%). 

On lhe basis of the analysis in this s1udy ii is recommended 1har " feasibiliry study be undertaken. 

rn For add111onal backpound marcnal. ICC Volume Ip. 137. 
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OPPORTUNl'IY STUDY 

INTRODUrnON 

Tbc aWa prodUCIS usually obtained by processing animal bones arc: 

-glues 

- pbosphati: fcrtilizm 

- animal feed 

- bone black (aclM carbons) 

Only some of them arc still in c:urrcnl productioa in iadusttialized countries, as the others have 

largely bcca substituted by other products. such as pbospboritcs used as raw material for the 

preparation or pbospbalic fertilizer. syntbctic adbcsMs as binders with a larger spcc:trum of 

applic:atioas and vegetable charcoal as a raw malCrial for the production of 1ctM carbon. 

Tbc prCSClll study deals with bone processing for the productioa of: 

- fat 

-glue 

- perpbosphalc fertilizer (called normal supcrpbosphalc 1:!Sf.' or also single supcrpbospbatc ill) 

MARKET AND PLANT CAPACDY 

USES 

fiJ, especially if it is of good quality, is mainly used as iagrcdical in lhc production of special 

lubricants, soap and candles. 

PRODUCTION OF BONE BASED CHEMICALS Paar 90 
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Moisture 
Free (my acids (as olcic acid) 
Ash 
Soap index 
lodiac index 
Tade (solidification point) 

OPPORTIJNITY STIJDY 

0.6-4% 
18-49% 
0.1-3% 
181-194 
48-56 
36-42 c 

ApjmaJ dues arc used iD woodwork. paper manufac:nue. emery paper manufacture. ~ though 

syathctic glues arc widely used iD these fields. 

Among the technical cbarac:tcristics of animal glues. the m05l importa.al arc its appcannce (which. 

i..'l the beSl quality products. is tnaspareDl aad colourless). moisture (no more lhan 20%) and ashes 

(leiS lhan 4% aad iD fine qulities, less dwt 1%). 

Boac glue having these technical cbarac:teristia can wdl compete with skin ud bide glues (which 

arc considered the beSl for the most sopbisticated applicatioas) and wilb other. less cxpcasivc glues 

as those synthetic or demed from maize or potatoes: for cumple. against a total consumption or 

animal glues of (j()()() t/y iD Italy. a 35% is still covered by bone glues. the major part or which is 

imported from East European COUDlries ud China. 

Phosphate is the final substance obtaiDable Crom the bones, after the fat ud collagen have been 

exttaeled.. It CODtaiDs oae of the three fundamental elements (phosphorous. potassium and nitrogen) 

needed extensively by the soil to enhance agricultural yield and for this purpose, it could be used as it 

~ only finely ground, but its action would be slow, due to the low solubility of the tricalcium-

phosphate of the bones. 

On the contrary, if the bones are treated with sulphuric acid, the resulting phosphate product is 

soluble and therefore of immediate use for the plants. This latter product is the normal method of 

utilization of natural calcium phosphate (either or mineral or organic origin) commercially known as 

NSP (Normal Super Phosphate) not to be confused ~;th TSP (Triple Supcrphosphate) which is 

obtained from natural phosphate treated with phosphoric acid instead of sulphuric acid. 

Nigeria presently imports phosphate based fenilizers (the only SSP existing plant in Kaduna is out of 

order) ,and therefore any amount available loc.aUy from the bones proceMing unit would be 

beneficial. 
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l.3 

2.4 

OPPOR1UNITY S1UDY 

The mOSl importaDI feature ol lbb product is the soluble phosphorous content which must be in thl! 

range ol 14 to 20 as P 20s solubk in water. 

DEMAND 

The demand of fat and glue cannot be quantified, since the data shown in the Federal Office of 

Statistics (1987) indicate. for both products, only the amOUDIS spent in Naira for the imports. On the 

other band, the quantity of both products coming out from the proposed planl arc modest and can 

easily find their share in the market. The demand of NSP, on the contrary, is estimated between 

2S,(XX) and 400,<XX> l/y. 

SUP ..... Y 

The supply of the three products is satisfied by import. 

PLANT CAPACITY 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The envisaged planl is designed to process ::ZO.<XX> l/y of raw bones, working 330 days, 3 shift/day, 8 I 
hours/ shift. 

The composition of the boacs varies considerably, depending on the age and type of animal as well 

as on parts of the skdcton and the state of conservation. In any case, the following composition gives 

an a"Yeragc analysis of bones (green boacs) proc:csscd in large plants: 

moisture 
organic substances 
tricalcium phosphate 
fat 
calcium carbonate, silica, etc. 

12% 
28% (with 3-4% of nitrogen) 
44% 
10% 
5% 

Processing 20,<XX> tons/y of bones and taking into account the following yields; 

• 1750-1800 kg of NSP per l<XX> kg of bones, after Cat and glue has been removed 

• 100 kg or fat per l<XX> kg of bones 

• 200 kg of glue per l<XX> kg of bones (nol all rbe osscin is removed by rhe process) 
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l.5 

OPPORTIJNln' STIJDY 

the following finished products can be obtained: 

NSP (14-20% PPs> 
Far 
Gluc 

t/y 

24,000 
2,000 
4,000 

S;J.E PRICES AND TOTAL REVENUE 

The NSP selliag price has been estimated al 200 S/y and the fat price at 700$/l. 

The glue is traded in Europe at 1800 S/t; a selliag price ex-works of900 S/t will be considered. Upon 

these assumptions. the lotal annual revenues arc as follows: 

24,000 l/y 
2,000 l/y 
4,000 t/y 

x200$/t 
x 700 S/t 
x900 S/t 

Total 

= 4,800,000 S/y 
= 1,400,000 S/y 
= 3,(J00,000 S/y 

9,800,000 S/y 

3. MATERIALS AND INPUTS 

3.1 MATERIAl.S AND t.mLmES: AVAILABILITY, RECUIREMENTS AND COSTS 

The main raw materials needed arc bones and sul:;huric acid. 

Bones arc available ( cventhough they have to be collected from the butcheries) and their cost is 

estimated at USS 160/t 

Sulphuric acid is available in small quantity. Anyhow, a sulphuric acid plant is the object of an 

opportunity study in this sub-sector. If the project will be implemented, this product will be locally 

available at the desired concentration (65% bw) at USS 170. 

Ia table 3.2 requirements and costs of raw materials and utilities arc reported, subdivided among the 

three types of cad products; tl1e notes explain the criteria adopted. 
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OPPOR'lt1Nrn' snJDY 

Table 3.? MAU;RJAL AND um.mES; REOUJREMENIS AND COSTS 

Coasumptioa for Unit cost Anaual cost S 

Dacriptioa Unit <2>1T l Year s LC FC Total 

a) Fat extraction: 
bones t n.a. 20,000 365 730,000 -- 730.000 
gasoline t 0.0035 70 no 7,700 -- 7,700 
steam t 1.3 26,000 8 208,000 -- 208.000 
cooling wateP> m3 3.25 65,000 O.QOIJ 580 -- ~ 

electric energy kWh 19 380,000 0.1 38,000 - 38,000 

Total - - - 9M,280 - 984.280 

b) Glue extraction; 
bones without fat t a.a. 18,000 100 1,800,000 - 1,800,000 
steam t 0.674 12,130 8 97,040 -- 97,040 
cooling water<2> mJ 1.685 30,330 O.QOIJ 27,300 -- 27,300 
electric energy k\\tll 8.088 145.580 0.1 14,558 -- 14,558 

Total - - - 1.938,898 - 1.938.898 

c) NSP production: 
residual from bones t n.a. 13,500 495 670,000 -- 670,000 
electric energy <4> kWh 39,5 533.250 0.1 53,325 -- 53,325 
sulphuric acid 52-53Bt t 0.9 12,150 170 2,065,500 - 2,065,500 

Total 2,78&825 - 2,788,1125 

Grand Total - - - 5,712,003 - 5,712,003 

Remark: The cost of green bones is estimated 160 US $/ton. The annual expenditures will amount to 
3,200,000 US S. The costs charged to the three end products take into consideration the actual 
incidence of the raw material on a given finished product. 

For the financial evaluation the costs of table 3.2 are grouped as follows: 

Raw material 1 (bones) 
Other raw material (sulphuric acid) 
Energy (fuel and gasoline) 
Utilities 

TOTAL 

Packaging (see para 5.2) 

(:!J Rcfcmn110 Iron of procuscd bones 
13) \fake-up waler only 

( J) Includes lhC snnd1n1 o( bones 

LC 
LC 
LC 
LC 

USS 3,200,000 
USS 2,065,000 
USS 312,740 
USS 133,760 

USS 5,711,500 
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3.2 

4. 

5. 

5.1 

OPPORnJNllY snJDY 

PURCHASING PROGRAMME AND STORAGE VOLUME OF RAW l\IATE~ 

Bones will be purchased daily or every two or three days. Ao average quantity of 100-200 twill be 

enough. For fuel oil. gasoline and sulphuric acid. a stock equivalent to one month consumption at 

full capacity is reasonable for each of them. On this basis the following storage volumes arc required: 

- Fuel oil 280 t equivalent to USS 8,400 
- Gasoline 6.4t equivalent to USS 704 
- Sulphuric acid l,100 t equivalent to USS 187,000 

----
Total USS 196,104 

LQCATION 

The plant shall be located in an urban area close to bones suppliers, in order to reduce to a 

minimum the transport costs. 

PROJECT ENGINEERING 

DESCRimON OF PROCESS AND MAIN EQUIPMENT 

Bone processing is carried out through the following steps: 

• bone collection and crushing 

· fat extraction through solvent process 

• collagen extraction through boiling down process 

- pcrphosphatc production through acid treatment. 

a) Bone collection and crushing 

The bones should be processed preferably shortly after their collection since the quality of the 

extracted substances is affected by a possible deterioration of the bones; for this reason the pile 

of collected bones should not be too high and every two or three days (depending on the 

atmospheric conditions) should be sprayed with a sol•Jtion of acid (300 g of carbolic acid in 1000 I 

of water); the amount of solution should always be equal to 5-10% of the bone weight. In 
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OPPORTIJNm' snJDY 

addition. the shckering of the bones under a roof is recommended. 

The crushing of bones. which is the first step of the process should be limited to the quantity daily 

processed ill the successive phases. 

b) Fat atractioa 

The crushed bones arc loaded into extractors. each consisting of a cylindrical tank fatted with a 

drilled false bottom, to support the bones and a Sleam pipe coil at the bottom; after bone loading 

the tank is closed and filled with gasoline up to the false bottom; the gasoline is then evaporated 

by using Sleam; the contact of the gasoline vapours with the bones dissohcs the fat which is 

gathered at the bottom. 

After the evaporation (about 2 hours) the gasoline is condensed in a water cooled exchanger and 

collected ill a storage tank; the fat is then discharged from the bottom of the extractor ill a 

distiller where the recovery of the solvent is completed. This operation is repeated, with the same 

bone load. three times. After the third extraction the bones arc washed and dried by direct 

injection of steam, then unloaded. The residual moisture is around 4-6%. 

The equipment is now ready for a new load. 

c) Glue atractioa 

The defatted bones arc now loaded into a steam jacketed autoclave together with a certain 

amount of softened water; then the tt:mpcraturc of the mass is brought to a temperature nor 

exceeding 90 C and maintained for 3 hours. 

The resulting mass is then discharged and sent through a coarse filter to the concentration; this 

boiling operation is carried out twice for each batch. After the concentration (up to 40%), carried 

out in a multiple effect evaporator, the liquid is clarified and discolourl'!d with so2; it is then left 

to solidify in blocks, successively cut into slices and left to dry completely, in a well ventilated 

room. 
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OPPORlUNm STIJDY 

A similar operation could be carried out in a separate lank and at l strictly controlkJ 

temperature, on selected bones (the shin bones) 10 recover the ncatsfoot oil. Pure neatsfool oil 

fetches a very high price but the produc.'tion process is rather lengthy and requires delicate 

handling. The main requirements are: 

- raw material must be fresh and free from blood and dirt 

- no bones other than those of the feet are used and over-cooking must be avoided. 

The production of neatsf oot oil, therefore, is economically viable only where a large number of 

animals (the average yield is approximately 1/2 litre of oil from one head) is slaughtered. 

Consequently, the possibility of installing the necessary equipment should be considered only 

when all the other production lines are well in operation and the supply of bones is well 

organized. 

d) NSP production 

The defatted and degelatinizcd bones are now ready to be transformed in NSP. At first, the 

bones are ground in ball mills, as the reaction speed between calcium triphosphate and sulphuric 

acid depends on the fmeness of the milling. 

As the process is of ~be batch type, the ground material is conveyed from the ball mills to a 

storage bopper, from which it is fed through another conveyor to the manually operated weigh 

bopper (a scale-mounted bopper). The operator controls the flow by starting and stopping the 

conveyor. 

The acid measure is of the volumetric type: the operator merely fills the tank to a proper level for 

a mixer batch, usually by observing a visual gauge. 

The two measured components may now be mixed: this mixing must be accomplished in a very 

short time because the mix sets in a few minutes and if a thorough mixing is not obtained within 

this period, portions of the product will be underacidulated, while others will be overacidulated. 

As a mixer. the vertical pan shaft mixer has been selected; this pan mixer is made of cast iron and 

consists of rwo main parts: the pan and plow assemblies (specia! steels are used for the plows); in 

operation both the pan and the plow assemblies turn, the pan at approx. 4 RPM and the plows a1 
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approx. 40. The discharge is conunlled by a counterbalanced level that raises the discharge plug 

and at the same time lower a scraper t.l help to push the mix to the centre; total time for the 

cycle of filling. mixing and emprying l ton ~f slurry usually ranges from l tc t': minutes. 

~rom the mixer the slurry is disch:uged into a den (usually a mixer with rwo or more dens is 

used) where the curing hold for 18-24 h :S situated. During this period the temperature reaches 

130 C. Keeping in mind that unlike phosphorite rocks, the bones do not contain fluori:ae, the gas 

evolved during this phase a:id during the emptying of the den result neither harmful nor pollutant 

as in the other case. 

The den is made up of simple brickwork with an exhausting vent. a loading opening on the top 

and a side door for the product discharge. The capacity of these deus is SO t approx. (they must 

not be filled completely as provision for the expansion of the ~urry during curing). 

When the setting up period has expired, the side door is opened and the perphosphate is pulled 

out with a dragline scraper onto a convc,or system that carries it to the ageing pile in a 

storehouse. The perphosphate is ready to be packaged in hap and shipped after approximately 

three months of storing. Due to this curing period and to the seasot·al nalure of fertili=er sales, a 

large storage capacity is :equired. 

The installation will thrrefore i.uclude the follow.ng main machinery and equipment: 

1) Bone crushing 

· 1 bone washer, rotating drum type 

· 1 crusher, complete with an electromagnet for the iron scrap removal • total installed p.:>wer 

75kW. 

• 1 silos, 10 m3 capacity 
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OPPORTIJNtn' STIJDY 

2) Fat eia:raction 

- 4 carbon steel CXlractors, each -Aith a capacity of 8000 I. fitted with false bottom and internal 

pipe coil. mechanical bone discharger and complete with water tube condenser, distiller and 

gasoline separator. 

- 1 heated. carbon st~cl tank for fat storage (4000 l capacity). 

3) Glue extraction 

- 4 carbon steel. steam jacketed, autoclaves, each fitted with an agitator and mechanical 

extractor and sized for a filling capacity of 7600 kg (gross volume 12,000 l) 

- l glue container 

- 1 coarse filter 

- 1 three effects evaporative unit designed for concentrating 15-20% gelatine solution to a 20-

40% solution - inlet capacity 6 ::/h 

- 1 clarifier, carbon steel construction, 4000 1 capacity, complete with reagent dosing unit 

- 1 series of plastic trays with water cooled bottom 

4) NSP production 

- 2 carbon steel steam jacketed autoclaves, as described above 

- 1 ball mill; total installed power : 70 kW 

- 1 carbon steel hopper; r..apacity 5000 Kg 

- Z :arbon steel weigh hoppers; capaci1y 500 kg each 

- 1 carbon ste~l tank for Si. 'ohuric acid measure; capacity 500 l 

- 1 carbon steel tank for sulphuric acid storage ca11. 5('() m3 

- 1 cast iron pan mixer (1 standby); capacity per charge: lt; installed power: 25 kW 

- 1 series of apparaius for 4 dens of SO ton i:-..apacity eacr 

- 1 dtaglinc scraper. 
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OPPORnJNITY S1tJDY 

5) amiliary equipment 

- 1 boiler sized foe producing 10 t/h of steam at 6 bar, burning fuel oil 

- 1 Na-cation exchanger, salt rcgcncntcd. sized for the production of 100 m3 of net softened 

water 

- 1 cooling water system with cooliDg towers 

- 1 electric substation complete with transformer, motor cootrol centre ud distribution 

DCtWOrk for a total installed power of 1000 kW and a stud-by diesel gcacratOa" set 

- 1 cftluclll water treatment system 

- 1 series of conveyors for the bone transfer form one process stage to another 

- 1 mobile grab budtet for crusher loading. 

PACKAGING 

The fat is dispatched in carbon steel drums (ltiO Kg) directly filled from the heated storage tank. The 

cost of each empty drum is 13 S but, ,JS it is possible to forcscc their use for four times. the price can 

be reduced to 3.25 S. The giuc slabs arc manually discharged in cardboard boxes (10 kg each), 

wrapped in a moisture resistant envelope; cost of each pack 1.5 S. 

The NSP is sold in SO kg papcrbag. cost of each bag: 0.4 S. 

The total expenditure amounts to 832,62S S/y. 

In th: financial evaluation this total amount has bcca indicated as ·other raw material·. 

LAYOUT AND CML WORKS 

The area of the factory is approx. 10.000 m2 divided as follows: 

• 1700 m2 about, for the processing plant. workshop, warthousc, packaging and the storage of bones 

and sulphuric acid 

• 1500 m2 for tile storage of NSP 

· 200 m2 for a two-storey buildi.Dg for the administration offices, and social facilities 

· the remaining space as roads and courtyards. 
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5.4 

OPPORTUNITI' sroDY 

The area of the processing plants is sbellercd wilh a roof: lhe roof is covered by corrugated asbestos 

sheets and supported by Slecl columns and lrusscs. The floors. including lhe area for rbe depol of 

bones, arc of concrclc with a bard aggrcgalc as finishing surface. 

The same type of CODSlrUction is used for lbe Slorage of lbe NSP. bu1 wilt. a closure of corrugaced 

asbeSlos on three side walls. 

The four dens are of cylindrical shape. 4.5 m diamccer. 4 m hcigbl. The walls arc of heavy brickwork, 

lhe roof Ol reinforced concrele, the floors of concrele or Slones, the doors, very heavy, of wood. 

The building has a supporting SlrUClurc of reinforced concrelc; external and inlcmal walls of 

brickwork; the roof is covered with asbcslos cemcDl insulalcd with mineral wool lagging; the floors 

arc CO\'Crcd with tiles. 

Roads and courtyard arc covered with graYCl and rolled. A f cncc, consisting of a wirc-ncuing 

supported by small Slecl poles, encloses lhc entire facrory. 

l~ESTMENT COSTS: DEPRECIATION AND MAINTENANCE 

The quolation of machinery and cquipmcnl was oblaincd by Garbalo, Milan, llaly. 

Description LC FC Total 
MS MS MS 

Machinery and cquipmcnl 
FOB European port -- 2.100 2.100 
Transpon, lax and duties 0.420 0.210 0.630 
Erection 0.420 0.210 0.630 
Sile prcparalion 0.130 -- 0.130 
Civil work 1.320 .. l.320 
Spare pans .. 0.200 0.100 

-
Total 2.290 l.720 5.010 

Coatinaencies 0.120 0.170 0.490 

Grand total 2.510 l.990 5.500 

The life cycle of this plant may be estimated as 15 yeais. 

Annual maintenance cost is estimated at 140,000 US Dollars. 

In the financial evaluation the investment costs (contingencies included) are grouped as follows: 
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OPPORnINin' snJDY 

preproduction expenses FC 0 million S 

Preproductiora expenses LC 0.080 million S 

Machinery FC 2.990 million S 

Machinery LC 0.940 million S 

Sile development LC 0.130 million S 

Civil works LC 1.440 million S 

Total S.580 million S 

PLANT ORGANIZATION 

The plant bas been considered as an autonomous unit. complete with utilities and general facilities, 

operating under the direction of an independent organization. 

MANPQWER 

Although the processes involved in this plant arc quite simple in principle, experience plays an 

important role in the achievement of the proposed yield with the quality required; this experience is 

made up of many small details to be learned. For this reason an on-the-job training and technical 
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assistance provided by two experts, for a period of at least 6 months, is recommended. The relevant I 
cost is estimated at USS 120,000. 
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I 7.1 MANAGEMENT AND ADMINISTRATIVE DEPARTMENT 

I N/year 

• General manager 1 50,000 

I 
·Technical manager 1 40,000 
• Fmancial m:magcr 1 40,000 
• Senior accountant 1 25,Cn> 
- Purchasing dep. bead 1 12,000 

I - Sale dept. head 1 12,000 
- Storage dept. head 1 10,000 
- Senior clerks 4 48.000 

I • Secretaries and clerks 9 90,000 
·Drivers 3 24,000 
·Guards 12 72,000 

I 35 423,0Gi) 
Overheads 40% 169,200 

I 592,2()1' 
(USS75,00 

I 7.2 PRODUCTION 

I N/year 

· Production manager 1 40,000 

I 
·Foremen 12 144,000 
·Operators 36 288,000 
• Cheo::.ist 1 25,000 
• Analysts 3 36,000 

I ·Clerks 2 24,000 
• Unskilled workers 30 120,000 

·---------

I 
85 6n,ooo 
Overheads 40% 270,800 

----------

I 
947,800 

(USS 120,800) 

I 
I 
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8. 

9. 

OPPOR1lJNl1Y STIJDY 

MAJN'lnlANCE DEPI'. 

- Engineer 
- Supervisors 
- Mechanics 
- Elcctricians 
- Assislams 
- U oskillcd workers 

Summar of accded manpower: 

Adm.inistratioo 35 
Production Dcp. 8S 
Mailll. Dcp. JO 

TOTAL 150 

IMPLEMENTATION SCHEDULE 

N/yar 

1 40,000 
3 36.000 
6 ()(),000 
4 40,000 
6 ()(),000 

10 40,000 

JO 276.000 
CMrhcads 40% 110,400 

386,400 
(USS 49,000) 

75,000 S/y 
120,000S/y 
49,000S/y 

244,000S/y 

Twenty four months will be necessary for the design, equipment supply and erection of the plant, up 

to the commissioning and start up. 

DNANCIAL EVALQATION 

The financial evaluation was car:ied out by means of the COMF AR, whose schedules are enclosed 

as.Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword, the following was 

considered: 
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9.1 

9.1.1 

9.1.2 

9.1.3 

OPPORllJNm· sn:ov 

INPUJ'S 

lnyntll!f!!t costs 

The total investment costs amount to USS 5,761.910. The portion in forcig11 currency accounts for 

us s 3,140.000. 

Details of these figures arc shown in chapter 5.4. 

Sogm of finanq 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

lst disbursement 

USS 1.215,000 

USS600.000 

2nd disbursement 

USS 1,393,500 

USS 1,941,500 

USS430,000 

Total 

USS 2,608.500 

USS 2,541,500 

USS430,000 

• Bank ovcrdraf t: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 

Working capital 

The working capital is rroportional to the production programme. which. according to the 

assumptions. is as follows: 

1st year 40% 

2nd year 80% 

3rd and subsequent years 100% 

When 1he plant is in full produclion, the required working capital amounls to 658,865 L'S Dollars. 

It is worth mentioning thal raw maierials shall be available just before 1he commissioning and s1ar1-

up of 1he plan!. This means chat a poriion of the working capital (say for the firs! year of operaiion) 

shall be available at least 6 monihs before 1he plant starts to produce. 
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The necessary sum is USS 297.000. 

9.U Tgtal grodvction qsts 

The total production costs vary according to the plant output. interests and depreciation. The first 

y-..ar of operation, when the plant operates at 40% of its nominal capacity, the production cosLs 

amount to USS 3,481,200. 

In the third year, at full production, the costs amount to US S 6,820,370. th~n they start a slight 

dccrcase year after year, to reach a constant amount of US S 6,116,000 fr · .1th to 15th year. 

9.1.5 Sales rmnue 

When lhc plant is in full production, the revenue is USS 9,800,000. As said before., the production 

programme forcsccs that full production is reached gradually: 

1st year 40% : revenue = USS 3,920,800 

2ad year 80% : revenue • USS 7,840,000 

9.2 EVALUATION RESULTS 

9.2.1 Internal Rate gC Return 

The lntemal Rate of Return is: 30.60%. 

9.l.2 Bmk-Evcn Point 

The Break-Even Point at Sth year is: 23% of production. 

It has been calculated according to the formula 

fixed costs 

revenue · variable costs 

The fixed costs include: labour (direct (4) + administrative), depreciation and financial costs. 

(J) 01rcc1 labour" considered u 1 furcd COii. due 10 1hc nccuauy 10 have wel11ra1ncd people for 1hc operation of Ille pl1n1. reprdlcu or 

cap1c1ry u11hu11on. 
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9..2.3 

10. 

OPPORTUNITI STIJDY 

Pay-back Ptriod 

The pay-back period is less than 6 years. including the construction period. 

FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe :!. 

All Lhe figures used in the computation as "inflows" and "outflows" correspond to the inputs given to 

Lhe COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While rhe foreign exchange flow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 65,384,470. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such Lhat 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to USS 65,384,470. 
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Bv··········································-································ CCJIFAR 2.1 · BALDO & CO. S.R.L., 'lt~.a~. · ·~ · 

BONE BASED CHEMICALS 
OCTOBER 1990 

OPPORTUNITY STLOY • FINAL ISSUE 

2 year(s) of construction, 15 years of production 
currency conversion rates: 

foreign currency 1 unit • 
local currency 1 unit = 

1.0000 units accounting currency 
1.0000 units accounting currency 

accounting currency: 1000 US S 

Total initial investment during construction phase 

fixed assets: 
current assets: 
total assets: 

5761 .91 
0.00 

5761.91 

Source of funds during construction phase 

equity & grants: 
foreign loans 
local loans 
total funds 

2608.50 
2541.50 
430.00 

5580.00 

54.490 X foreign 
0.000 X foreign 

54.490 X foreign 

0.000 X foreign 

45.547 X foreign 

--- ----- --- --- ---- ------- ·--- ---·- ---- -- ... -........................... ----- ------·-- ......................................... ---- ..... --... ----- ------- -............ ·- ................................... ... 
Cashflow from operations 

Year: 1 5 10 
operating costs: 2670.00 6116.00 6116.00 
depreciation 543.38 517.38 166.00 
interest 267.82 101.66 0.00 

---------------- ------------ ................................ ........................... 
production costs 3481.20 6735.04 6282.00 
thereof foreign 19.89 x 7.88 x 1.59 " 
total sales 3920.00 9800.00 9800.00 

gross income 438.BO 3064.96 3518.00 
net income 263.28 1838.97 2110.80 
cesh balance 48.60 2038.67 2276.80 
net cashflow m.44 2458.02 2276.80 

Net Present Value at: 10.00 ". 9705.56 
Internal Rate of Return: 30.60 ~ 
Return on equity1: 40.92 " 
Return on equity2: 40.17 x 

----------------------····-----------------------------------------------------------------------------·············-··---·---·-· 
lnde~ of Schedules produced by COMFAR 

Total initial Investment 
Total investment during production 
Total procllc:tion costs 
working Capi tel requirements 

Cashflow Tables 
Projected Balance 
Net income statement 
Source of f I nance 
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SY····-·--·--·-······························································ COltFAI 2.t · IALDO & CO. S.R.l., ~l~~N. I 
Total lnitiel Investment in tOOO US S 

Year • • • • • • 

Fixed investmnt costs 
land, site preparation, development 
Buildings end civil worlts •••• 
Auxiliary mnd service fa:ilities 
Incorporated fi.11ed essets •• 
Plant •chinery and equis-nt 

Total fixed investment costs • 

Pre·proclJction capital expenditures. 
Net working capitel 

Total initial investment costs 

Of it foreign, In X ••••• 

1990 

130.000 
965.000 

0.000 

0.000 
700.000 

1795.000 

44.000 
0.000 

1839.000 

JJ.9l1 

t99t 

0.000 
475.000 

0.000 

0.000 
3230.000 

3705.000 

217.910 
0.000 

39'12.910 

64. t27 
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T~t3l Cunent tnvest:rient in 1000 us s 

!ear . . . . . . . . . 

fiaed investllll!nt costs 

lard, site ;::rep.ration, developient 

Buildings and civil 010rks •••• 

Auailiary and !ervice facilities 

:r.cor;:orated fixed 1sseu _ •• 

~lant, :nachinery and equii:;ment 

1992 

0.000 
0.000 
0.000 
0.000 
c.aoo 

1993 1994 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
o.:ioo O.OQO 

-----------···· ----------·-·-- -·-----·-------
•otal fixed investment costs •• 

Preproduction capitals expenditures. 

llorking capital 

Total current inves~t costs 

Of it foreign, X ••• 

0.000 0.000 0.000 

o.oco 0.000 0.000 
297.039 233.314 12!.5?2 

297.039 233.314 12!.512 

16.309 2.476 10.54! 

- BAl~O ' CO. S.~.~-. •:~~~ • .... . . ·-

BONE BASED CllE!llCALS --· OCTOBU 1990 
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Total ProciJction Costs in 1000 us s 

Year • • • • • • • • • • • 

X of na.. capacity <single proclJct). 
Raw •terial 1 ••• 

Other raw .. terials 
Utilitie~ •• 
Energy •••••.• 
L~r, direct •.. 
Repair, maintenance 
Spares ••••• 
Factory overtields 

Factory costs • • 
Administrative overhHdS •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Dotprec!ation •• 
Financial costs ••• 

Total prociJction costs 

Costs per unit < si~le proclJct > 
Of it foreign, X . 
Of it variable,% • 

1992 

0.000 
12SO.OOO 

826.000 

54.000 

125.000 
120.000 

25.000 

40.000 

120.000 

2590.000 

80.000 

0.000 
0.000 

543.382 

267.820 

3481.202 
:::::::::s:::z: 

1993 

o.oco 
2560.000 
1652.000 

107.000 

250.000 
120.000 

50.000 

80.000 

0.000 

4819.000 

104.000 

0.000 
0.000 

543.382 

220.905 

5687.287 
:::::::::::aa~ 

0.000 
10.318 

0.000 

1994 

0.000 
3200.000 

2065.500 

133. 760 
312. 740 
1211.000 

60.000 

100.000 
0.000 

5992.000 

124.000 

0.000 

0.000 

530.38~ 

173.990 

6820.3n 

=======ssz==:s 
0.000 
8.525 

0.000 

1995 

0.000 

3200.aoo 
2065.500 

133.760 
312. 740 

120.JOO 

60.JOO 

100.000 

a.coo 

5992.000 

124.000 

O.JOO 
0.000 

517.382 

127.075 

6760.457 
:::::::saaa:aas 

0.000 
8.224 

0.000 

o.~oo 

3200.000 
2C65.Sil0 

133.760 
312. 740 
:2!l.:oo 

SC.:lOO 

•co.oco 
o.oco 

5992.0CO 

:24.0CO 

0.000 
0.000 

517.382 

101.660 

6735.042 
::::::::::::a:s 

0.000 
7.878 

0.000 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Total labour • • • 

0.000 
19.885 

0.000 
200.000 224.000 244.000 

___ ::~~~:: .. --···---~:~::~: ........ I 
BONE BASED CHE~IC.\LS ··· JC~CBER 1990 

································--·--·····--··-···--······················· CCMFAR 2.1 • !!ALDO&. co. s.~.~-. !'!!LAN, t7ALf ••••• I 
Total Pr~tion Costs in 1000 us s 

Teer • • . • • • • • • • • 

X of nooa. capacity (single proclJct). 
bw 111aterial 1 ••• 

Othe:- raw ""'•erials 
Utilities •• 
Energy • • • • • • • 
Labour, direct ••• 
Repair, uintenanc:e 
Spares ••••• 

Factory overheads 

F.ctory costs • • 
Achinistratlve overheads •••••• 
lndir. costs, sales ind distribution 
Dir-.ct costs, sales Ind distribution 
Oepreciation •• 
FiNnCial costs 

Tot1l production costs 

Costs per o..nit ( single pr'lduct ) 
Of it foreign, X 
Of it v1ri1ble,X 
Total I abour . . 

1997 

0.000 
3200.000 

2065.500 

133.760 
112.740 

120.00~ 

60.000 

100.000 

0.000 

5992.000 

124.0:10 

0.000 

0.000 

465.000 
76.245 

6657.245 

1998 

0.000 
3200.000 

2065.500 

131.760 
312.740 

120.000 

60.COO 
100.000 

0.000 

5992.000 
124.000 

0.000 

0.000 

465.000 

50.830 

6611.830 

0.000 

1200.000 
2065.500 

!33.760 
312. 740 

120.000 

60.000 
100.000 

0.000 

5992.000 

124.000 

0.000 

0.000 

465.G.lO 

25.415 

6606.415 

2000 

0.000 

3200.000 

2065.500 
tl3.76G 
312.740 

120.000 

60.CCO 
100.000 

0.000 

5992.000 

124.000 

0.000 

0.000 

465.000 

0.000 

6581.000 

2001 

0.000 
3200.000 

2065.500 
133. 760 
3!2.740 

120.000 

60.000 

100.000 

0.000 

5992.:lOO 
124.000 

o.oco 
O.'JOO 

166.000 

0.000 

6282.000 

••••••••••••••• ••••••••••••••• ••••••••••••••• ••••••••••••••• 2ssssssasaaaa•• 

0.000 

1. 139 

O.:JOO 
:4.;. ~f)Q 

0.000 

6.781 

J.000 
:4.;. JOO 

0.000 

6.424 

0.000 
~!,.0,\)1)0 

o.ooc 
6.'.163 

0.000 

!"".JOO 

0.000 

I .592 
·1.·)00 

z•.o. inn 

I 
I 
I 
I 
I 
I 
I 

................................................................................................................................. I 
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Tatal Proci.lctian Casts in 1000 us s 

'"" .. - ... - - . - -
S af ,__ capacity (single procllct). 

1., •terial 1 ••• 

OtlAr raw •ter-ials 

Utilities •• 

Energy ••••••• 
llbour, direct • _ • 

Repair, •intenance 

S.,r'H .•••• 

Factory overtleacSs 

Factory casts • • 

Acllinistrative overtieads •••••• 

lndir. costs, sales and distributian 

Direct costs, sales and distribution 
Depreciatian •• 

Fin...cial casts .•• 

fatal proci.lctian costs 

Casts per unit < single predict > 
Of it fareign, S 
Of it variable,% 

Tatal labour •• 

2002· 6 

0.000 
3200.000 
2065.500 

133.760 

312.740 

120.000 

60.000 

~00.000 

0.000 

5992.000 
124.000 

0.000 
0.000 
0.000 

0.000 

6116.000 ......... ___ _ 
0.000 

1.635 
0.000 

244.000 

Ct>IFAR 2.1 - IALDO & CO. $.1.L., MILAll, ITALY····· 

-----------·-·········-········-------------------------------------------------------------------------------------------···----
llOllE BASED CHEMICALS ••• CCTCBEa 1990 



I 

av---························------------------------------------------------ CONFAI z. t - ULDO & co. s.•.L •• "tL••. :·•.· I 
•et working Capital in 1000 us s 

Year . . . . 1992 1993 1994 '.M·Z'JC6 I 
Cowrage . . .ac co to I 
Current assets & 

Accounts receivable 30 12.0 222.500 410.250 509.667 509.!.67 

Inventory and .. terials 16 23.0 93.lln 1117.742 2)4.719 234.719 

Energy . . 1 360.0 0.347 0.694 0.1169 0.569 I 
Spares . . 180 2.C 20.000 40.000 50.QOO so.:cc 
Work in progress 5 n.o l5.9n 66.931 83.222 53.ZZZ 

Finished pro$.K:ts 15 24.0 111 .250 205.125 254.1131 254.!33 

Cesh in hand 15 24.0 16.042 14.?50 16.1133 16.!33 I 
Total current assets 499.m 925.492 1150.143 1150. 143 

Current liabilities and 

Accaunts payable • . . . 29 :2.2 202.944 395. 139 491.278 491 .Z7! 
___ .................................. ·-·-------·-··- ......................................... ----- ~--·---··· I 

•et working capital . . 297.039 530.353 654.1165 6511 565 

Increase i~ working capital 297.039 m.114 1211.513 0.000 

Net working CilPital, loc.l 2411.59' 476. 131 591.087 5~1 .0117 I 
Net working capital, foreign 48.444 54.222 67.778 67.778 

I 
Note: llldc: = •ini...,. days of coverage ; coto = coefficient of turnover • 

I 
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SV· ••• ••• ••• • • • •• •• • • • •••••• • •••• •• • • •• • •• • ••• ••••• • • • • • • •• •• • •• • • •• • • • • •• • • • COMf.AI 2. I 

Source of ~inanc:e, construc:tion in 1000 us s 

Tear ••.••••••••••• 

E~ity, ordinery •• 
E~ity, preference. 
SaGsidies, 9r.,ts 

lo., A, foreign 

Loan I, foreign .• 
loan c:, foreign 

Loan A, local •••• 
Loan ii, local •••• 
loan c:, local •••• 

1990 

1215.000 

0.000 
o.coo 

600.000 
0.000 

0.000 

0.000 

1991 

1393.500 

0.000 
0.000 

1941 .500 

0.000 

0.000 
0.000 

0.000 430.000 

0.000 0.000 

Total loan ••• ••••• 600.000 2371.500 

Current liabilities 0.000 0.000 

lant overdraft 24.000 157.910 

Total funds ••••••• 1839.000 3922.910 

· llALOO' CO. S.•.L.. •t~Alll, l7A~• ••• 

IONE llASED C:NEMICALS •·• OC~CBER :99C 



ISV·························----------------------------------········--·----- CCMFAI 2.1 • BALDO & ::l. S.l.L., "t'-~~. 

Source of Finance, produetion in 1000 us s 

Year ••••••••••••.• 

Equity, ordinary •• 
Equity, preference. 
So.bsidin, gr.,.ts 

l~ "· foreign 
loan a, foreign •• 

loan C. foreign . 
Lean A, local. .•• 

L:ian a, local •••• 

loan C, Loe.al •••• 

Total loan •••••.•• 

Current l iebi l itics 
Bri overdr•ft 

Total funds ...... . 

199;: 

0.000 

0.000 

0.000 

·317.6118 

0.000 

0.000 

a.coo 
·143.333 

0.000 

----------·----
·461.021 

202.944 

-43.601 

----------··---
-306.6n 

1993 

0.000 

0.000 

0.000 

-317.688 

0.000 

J.000 

0.000 

·143.333 

0.000 

-----------·--· 
·461.021 

192. 194 

-133.310 

----------·----
-402.136 

•J.000 

0.000 
0.000 

-317.MS 

0.000 

o.~oo 

ll.000 

·143.ll3 

o.:ao 
-------------·-

·461.021 

96.139 

0.000 

----------·----
-364.382 

1995-99 

0.000 

0.000 

0.000 

-317.688 

o.oco 
'.l.000 

0.000 

0.000 

0.000 

-----·-·-----·-
-317.688 

a.ooo 
0.000 

------------·--
·317.688 

BONE SASE~ CHEMICALS --- ocrceB !990 
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SV··------·------·--------------------·-····-·············---···--··········· COllFAR 2.t - BALDO & CO. S.R.L •• 'lllAN, trA~• ·--

Cashflow f~lH, constr-uc:tion in 1000 us s 

1HI" •• 

Total cash inflow 

Fi~ial r-eSOUl"CH 

Sales, !Wt of tu 

Total cash outflow 

Total assets 

Oper-ating costs 

Cost of fin.-.nce 

•epaymnt 
Corporue tu 

Dividends paid 

Surplus < deficit > 
c ..... 1ated cash balance 

Inflow, local 

Outflow, local 

Sur-plus c deficit > 
Inflow, for-eign •• 

Outflow, foreign •• 

Sur-plus < deficit > 

Net cashf low •• 

C....,lated net cashflow 

1990 

1815.000 

1815.000 

0.000 

1839.000 

1815.000 

0.000 

24.000 

0.000 

0.000 

0.000 

·24.000 
·24.000 

1215.000 

1215.000 

0.000 
600.000 

624.000 
-24.000 

·1815.000 
-1815.000 

1991 

3765.000 

3765.000 

0.000 

3922.910 

3765.000 

0.000 
157.910 

0.000 

0.000 

0.000 

-157.910 

-181.910 

1823.500 

1407.250 
416.250 

1941.500 

2515.660 
·574.160 

-3765.000 

·5580.000 

BONE llASEil CHElllCALS • · • OCTO&Eil 1990 



SV•·········································································· COllFAll 2.1 • BALDO I CO. S.11.l., -.:~'"· :·;_· 

Cuhflow tebles, productian in 

Tur •• 

Total cash inf low 

Financial resources 

Sales, net of tu 

Total cash outflow 

Total assets • 
Operating costs 

Cost of finance 

Repayment 

Corporate tu 

Dividends peid 

Surplus c deficit > 
Cululated cash blilance 

Inflow, local 

Outflow, local 
Surplus C deficit > 
Inflow, foreign •• 

Outflow, for-eign •• 

Sur-plus ( deficit > 

Met casnflow •••• 

Cuaul atecl net cash fl ow 

1000 us s 

1992 

4122.944 

202.944 

3920.000 

4074.344 

499.983 

2670.000 

267.1120 
461 .021 

175.519 

0.000 

48.601 

·133.309 

4122.500 

3344.447 

7711.053 
0.444 

729.5% 
·729.452 

m.442 

·4802.558 

1993 

8032.417 

192.417 

7840.000 

6891. 741 

425.508 

4923.000 

220.905 

461.2'3 
861.085 

0.000 

1140.675 

1007.366 

8032.417 

6310.371 

1n2.045 

0.000 

5111.370 
·5111.370 

11122.601 

·2979.957 

1994 

91196.139 

96.139 

9800.000 

11167.514 

224.651 

6116.000 

173.990 

461.021 

1191 .1151 

0.000 

1728.625 

2735.991 

9896.083 

75113.725 

2312.3511 

0.056 

5113.789 

·5113. 733 

2363.636 
·616.321 

1995 

9800.000 

0.000 

9800.000 

7776.5110 

0.000 

6116.000 

127.075 

317.6811 

1215.1117 

0.000 

9800.000 

1231.1117 

25611.1113 

0.000 

544.763 

·544.763 

24611.183 

11151.1162 

1996 

91100.000 

0.000 

9800.000 

n61.331 

0.000 

6116.000 

101.660 

317 .6811 

1225 ."83 

0.000 

2033.669 

6798.JllO 

9800.000 

n41.9113 

25511.017 

0.000 

519.3411 

-519 .3411 

24511.017 

4309.879 

91100.0CO 

o.~co 

9800.000 

7767.035 

O.JCiJ 

6: 16.JOO 

76.2'-5 

317.~ 

1257.102 

0.:100 

2032.965 

8831.045 

9800.000 

7273.102 

2526.11911 

0.000 

493.932 

·493.932 

2426.898 
6736.m 

I 
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--· ---·. -.. ---.... --. ---. ---···-·-·-· ····-... -· ·····-..... -....... ·-···-· ................... ;~; ·;:~;~- ~~;~;~:~~.: ::· ;~;~;~;-;;;~ I 
........................................................................... CCl'IFAR 2.1 • BALDO & CO. S.lt.l., :-!!LAN, !rAl! ..... 

Cas~flow tables, production in 

Tear- • • • 

Total cash inflow 

FiNneial resources 

Sales, net of t~x 

Total cash outflow 

Total assets • 
Operating costs 

Cost of finance 

Repayment 

Corporate '•• 
Dividends paid 

Surplus (deficit > 
c..il1tad cash balance 

Inflow, local 

Outflow, local 

Surplus C deficit > 
Inflow, foreign .. 

Surolus ( defic1: : 

1000 us s 

19911 

9800.000 

0.000 

9800.000 

7751.786 

0.000 

6116.000 

50.1130 

317 .6811 

1267.2611 

0.000 

2048.214 

10879.260 

9800.000 

72113.2611 

2516.732 
l),JOO 

·h8.; :P, 

-.os.> :a 

1999 

9800.000 

O.OGO 

9800.000 

7736.537 

o.ooo 

6116.000 

25.415 

317 .6811 

1277.434 

0.000 

2063.463 

12942.no 

9800.000 

n93.4l4 

2506.566 

o.ooo 
•~l. ·03 

·443.103 

2000 

9800.000 

0.000 

9800.000 

7403.600 

0.000 

6116.000 

0.000 

0.000 
1287.600 

0.000 

2396.400 

1Sl39.120 

9800.000 

7303.600 

2496.400 

1).000 

'CO.JOO 

·~CO. JCO 

2001 

9800.000 

0.000 

9800.000 

7523.200 

0.000 

t116.000 

0.000 

0.000 
1407.200 

o.ooo 

2276.800 

17615.920 

9800.000 

7423.200 

2376.1100 
l).JOO 

·r,o. ;oo 
· :oo. JOO 

2002 

9800.000 

0.000 

9800.000 

7589.600 

0.000 

6116.000 

0.000 

0.000 

147J.600 

0.000 

2210.400 

191126.320 

9000.000 

7489.600 

2310.400 

0.000 
·110. ;oo 

• '.OO .;oo 

2003 

9800.000 

0.000 

9800.000 

7589.600 

0.000 

6116.000 

0.000 

0.000 

1473.600 

o.ooc 

2210.400 

22036.no 

91100.000 

7489.600 

2310.400 

1.JOO 
· ;o. :~o 

.. :o. :cc 

~et cnnflow . . . . . 2416.TJZ 2406.566 2396.400 2276.300 2210 .• 00 22:0 .. ;.10 

I 
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I 
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I 
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........................................................................................................................................................................................... CCMFAR 2. 1 • BAL.00 & :o. S.A'.~ •• ~t~.\~. :~A'"'~ ··· . 

Cashf low tables, proca.ction in 1000 us s 

Tear • • 2004 2005 2C06 

Total c:ash inflow 9800 .000 9800. 000 9800 .000 

Financial resources 
Sales, net of tu 

Total cash outflcw 

Total assets •• 
Cperating costs 
Cost of finance • 
Repayment 

Corporate tax 
Dividends paid 

Surplus C deficit > 
Cl.Allated c:ash ealar.c:e 

Inflow, local 
Cl.:tl.;,,, local 
Surplus C defic:i t > 
Inflow, foreign • 
Outflc.w, foreign • 
Sllt'plus C deficit > 

Net cashf low • 
CY!lllated net c3shf low 

0.000 
9800.000 

7589.600 

0.000 
6116.00tl 

0.000 
0.000 

1473.600 
0.000 

2210.400 
24247.120 

9800.000 
7489.600 
2310.400 

0.000 
100.000 

·100.000 

2210.400 
221164.470 

0.000 
9800.000 

7589.600 

0.000 
6116.000 

0.!!00 
0.000 

1473.600 
0.000 

2210.40(1 
26457.520 

9800.000 
7489.600 
2.310.400 

0.000 
100.000 

·100.000 

2210.400 
25074.880 

0.000 
9800.000 

7589.600 

0.000 
6116.000 

D.000 

0.000 
1473.600 

0.000 

2210.400 
28667.920 

9600.000 
7489.600 
2310.400 

0.000 
100.000 

·100.000 

2210.400 
27285.280 

BCNE BASED CHEMICALS ..• CCTC&Ea :990 



---·····-·---·-·-··--·---··---··--·-----····----·--·---···-···········-···· Ctllf'AI 2.t - IALDO & CO. S.11.~ •• "'~111. : ·a.· ····· 

Cashflow Discounting: 

•> Equity pm id versus let incc:.e flow: 
llet prnen· v•lue •••••.•••••••. 

lnte"'8l l•te of Return ClllE1> 

bl llet Worth versus llet cash ~turn: 

II.It prnent v•lue ••••••••••••• 

lntel'"Nll hte of Return <tRRE2> •• 

cl lntel'"Nll R•te Qf Return on total invest1111nt: 

91116.06 9t 

40.92 l 

9880.61 9t 

40.17 l 

llet prewn: v•lue . . •• .•• • .• • . • . 9705.56 mt 

lntel'"Nll Rate :if Return C IRR ) • • 30.6() l 

Net ~or:h =Equity pmid p!us reser.ies 

10.00: 

10.00 : 

:a.ao x 

&ONE BASED CHEM I CJ.LS •• - CCTOIB ~990 
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9v---------------------------------------------------------- ---------------- c::toFAll z.: - SA1.:o 1 -., s-~-~-. "I1.A~. ;·A.· 

~et :ncome Stat~t in 1000 us s 

1ear -
Total s.lles, incl. sales :.;,;c - -
Less: ·1ariacle :os:s. :net_ sales tax. 

vari.,ble 1N1rgin 
.\s -:. ~t :o:al sales 

~en-variable costs, :net .. depreciuion 

Operational 11argin 
As l olf total sales 

cost ot finance - . 

Gross profit 
Allowances -
Taxable profit 
Tax -
!let profit - -
Dividends pia1d 

Urdist~1but.?d profit .••••• 
Accumulated "11distrit:uted profit 

Gross profit, i of total sales 
Net profit, : of total sales 
~CE, ~et p~~fit, ~of ~c;uity .. 

~01, ~et profit•interest, ~of invest. 

1992 1993 1994 :995 :996 

3920.0CO 7S40.0CO 9800.0CO 9!CO.CCO 9!Ci0.·JCO 
0.000 a.coo O.:iOO o.cco J.:co 

"'·--·---·------ ... ··---·------- ........................... --- --.... -.... --..... - -----·--·-----· 
3920.COO 7840.0CO 9800.COO c;eco.oco 9eoo.:oo 

lC0.000 TCO.OCO 1CO.:i00 ~=o .. cco ;c:.:co 

3213.382 5466.382 661.6.382 6033.382 ~63L:52 
----·---------- ................................. -----·-----··-· .. ............................ -.... -...... -- ........ -.. 

71'~-~T8 2373.618 3153.6111 3166.619 3~c6.6!8 

18.026 30.276 32. !eO 32.312 32.312 

2~7 .. !2~ 220.905 173.090 127.075 101.C60 
.. ----·- .. -- .......... --------------- -·-----------·- .. ............................ ---------------

438.798 2152. 713 2979.628 3039.543 3061.. 958 
u.ooo 0.000 0.000 0.000 0.000 

438. 798 2152.713 2979.628 3039.543 3CY..958 
175.519 Ml .085 1191.851 1215.817 1225.983 

.. .. .. .. .. .. .. .. ·-- -- ...... .... -..... -........ -.......... .. --------....... --........ -.. ----- - .. .. ....................... 
263.279 1291.628 1787.77"' ~e23.n6 1838.975 

0.000 o.oco a.aao 0.000 0.000 
263.279 1291.629 17S7.m '.323.726 1838.9;'5 
2'3.279 1554.9Co 33!.2.683 5!Cl.4C9 7C05.384 

11.194 27.t.58 30.~0!, 31.016 31.275 
6.716 16.475 !l!.243 18.609 :a.765 

!0.093 411.516 68.537 69.9'.5 70.~99 

9.037 24. 754 31.t.t..O 31.269 31.1C6 
--.. ---....... -......... -...... --.... -- .. -... -.... --................ -.. --......... --.. -...... --.. -..... -................. -..... .. 

9CNE s,•,;i::o CHE'l!C~l.S --- ccr1.6EQ :990 



••••••••••••••••••••••••••••••••••••••••·••••·••••••••••••····•···••·•····• CCJ!FAR Z.l • :UlOO l :o. S.R.~ •• "t~A~. ;·1.· 

1000 us s 

Year • 

Total salH, incl. sales tu 
Less: variable costs, incl. sales tax. 

variable margin 
As X of total sales 

Ncn·variabl~ costs, incl. deprec.:'ti.Jn 

Operational mergin 
As X of total sales 

Cost of finance 

Gross profit • 
AllowancH •• 
Taxable profit 
Tax • 

Net profit 

Dividends paid • • 
Undistributed profit • • • 
Accunulated undistributed prof it 

Gross profit, X of total sales 
Net profit, X of total sales 
~OE, N?t profit, X of equity 
ROI, Net profit+interest, % of invest. 

1997 

9800.0CO 
0.000 

9800.000 
100.000 

6581.0CO 

3219.000 
32.847 

76.245 

3142.755 
0.000 

3142.755 
1257. 102 

1885.653 

0.000 
le.85.653 
e.891.037 

32.069 
19.241 
n.289 
31.446 

1998 

9800.JOO 
0.000 

9800.COO 
100.000 

6581.COO 

3219.000 
32.847 

50.830 

3168. 170 
O.CCC 

3168. 170 
1267.268 

1900.902 

0.000 
1900.902 

10791.940 

32.328 
19.397 
n.873 
31.293 

1999 

9800.000 
0.000 

9800.000 
100.000 

6581.JCO 

3219.000 
32.847 

25.415 

3193.585 
0.000 

3193.585 
1zn.1.34 

1916.151 

0.000 
1916.151 

12708.090 

32.588 
19.553 
73.458 
31. 121 

2000 

9801l.000 
0.000 

9800.000 
100.000 

6581.JOO 

3219.000 
32.!147 

9800.JOO 
o.~oo 

9800.0CO 
100.:lCO 

52!12.JCO 

3518 . .JOO 
35.!198 

a.ace a.oca 

3219.000 3518.uCO 
0.000 0.CC!l 

3219.000 3518.000 
1287.600 1407.200 

1931.400 

0.000 
1931.400 
14639.4~ 

32.847 
19.71)8 
74.a4l 
30.958 

2110.800 

0.000 
2110.800 

16750.290 

35.!198 
21.539 
80.<,J~() 

33.333 

BCNE BASED CHE~IC~lS ••• ocrose~ 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·•••••••• r.:OMFAI 2.1 • IALDO & CO. S.l.L.. "ILAll. ITllLY ••••• 

I Net Inc- Stat-t in 1000 us s 

I 
Tear 2002 2003 2004 2005 2006 

Total nles, incl. sales t•x 9800.000 9a00.000 9800.000 91100.000 91100.000 
Less: variablp costs, incl. selu tax. 0.000 0.000 0.000 0.000 0.000 

I 
----------····· .................................... ... ........................................ ... ................................ ... ..................................... 

Vari .tile •r1in . 9800.000 9800.000 9800.000 9800.000 91100.000 
As X of total sales 100.000 100.000 100.000 100.000 100.000 

I 
Non-nri•blt costs, incl. depreciation 6116.000 6116.000 6116.000 6116.000 6116.000 

.................................... -- .......................................... ..................................... .. ................................... ...................................... 
Operational •rgin • 36114.000 3684.00IJ 3684.000 3684.000 3684.000 
As X of total sales 37.592 37.592 37.592 37.592 37.592 

I Cost of f i nance 0.000 0.000 !l.000 ol.000 0.000 
.......................................... --------·---·-- .................................... ....................................... -----·-··------

I 
Gross profit 36&~.000 3684.000 3684.000 36114.000 3684.000 
Allowmnces 0.000 0.000 0.000 0.000 0.000 
Tumble profit 36114.000 3684.000 3684.000 3684.000 3684.000 
Tu 1473.600 1473.600 1473.600 1473.600 1473.600 

I 
..................................... ........................................ ................................... ... ....................................... .. ........................................ 

Net profit . . 2210.400 2210.400 2210.400 2210.400 2210.400 

Dividencls paid • . 0.000 0.000 0.000 0.000 o.ooo 

I 
Undistributed profit 2210.400 2210.400 2210.400 2210.400 2210.400 
Accu..ilated l.Vldistributed profit 18960.690 21171.090 23381.490 25591.1190 27802.290 

Gross profit, X of toul s•l•s 37.592 37.592 37.592 37.592 37.592 

I 
Net profit. X of total sale~ 22.555 22.55! 22.555 22.555 22.555 
ROE, Net profit, X of equity 84.738 84.73:. 84.7J8 84.738 84.7J8 
ROI, Net profit• interest. X of invest. 35.430 35.430 35.430 35.430 35.430 
............... ·-·-· -............... -........................ -.................................................... ------ -- . -- . -....... -....... ---·- ---- ----- --.... ···- .............. --

I BONE BASED CHEMICALS ·-· OCTOBER 1990 

I 
I 
I 
I 
I 
I 
I 
I 



I 
av--------------------------------------------------------------------------- CC11FA1 2.1 - 1&Loo' co. s.a.L.., ":L""· :·:.· I 
Projected Bal..w:e Sheets, con, ·--:tion in 1000 us s 

Teilr 

Total assets 

Fiiccd assets, net of depreciation 

Construction in progress 

Current assets 
Cilsh, bilnlt • • • • • • • 

Cash surplus, finance available 

Loss cilrried forward 

Loss •••.••••.•••• 

Total liabilities 

Equity capital 
Reserves, retained profit 

Profit ••••••••• 
Long and mediun term debt 

Current liabilities ... 
Bank overdraft, finance required. 

foul debt 

1990 

1839.000 

-------------·-
0.000 

1839.000 
0.000 
0.000 

0.000 

0.000 

0.000 

1839.000 

--------·-·--·· 
1215 .000 

0.000 

0.000 
600.000 

0.000 

24.000 

624.000 

1991 

5761.910 
............................................ 

1839.000 

3922.910 

0.000 
0.000 

0.000 

0.000 
0.000 

5761.910 

-----·-----··-· 
2608.500 

0.000 

0.000 

2971.500 

0.000 

181.910 

3153.410 

Equity, X of liabilities 66.069 45.271 

I 
I 
I 
I 
I 
I 
I 

·-- ----------· ----.. ------------------. ---···------------ ---- --- -- --- -- ----·- ·-··-. -- -- -----~~~-~~;~~- ~~~~~ ~~~~.: :: . ~~;~;~~. ;~~ I 
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av----············-······-··············-·---···-·-·····-·-·------------···-· COMFAI 2.1 • 8AlDO' co. s.~-~-. lllLAN, t~il~ ••. 

Projected hlwice Sheets, P rocaic t i an in 1DOO US S 

Tear . - - 1992 1993 1994 1995 1996 

Total assets - - - 5718.512 6608.003 8030.898 9536.937 110511.220 -- ... -- .. --................ --------·-·---- ................................. ..................................... .................................. 
Fixed assets, net of depreciation 5218.528 4675.146 4144.765 3627.3113 3110.000 
Construction in progress 0.000 0.000 0.000 0.000 0.000 
Current assets - - 483.942 910.742 1133.310 1133.310 1133.310 
Cash, benk - . - . . 16.042 14.750 16.833 16.1133 16.333 
Cash surplus, finance available 0.000 1007.365 2735.991 4759.411 67911.CISO 
Loss carried forward 0.000 0.000 0.000 0.000 0.000 
Loss . - - 0.000 0.000 0.000 0.000 0.000 

Total li;ibilitics . - . . 5718.512 6608.003 8030.898 9536.937 110511.220 
.. ..................................... ................................. .. ................................. .. ....................................... ···-- ......................... 

Equity capital . 2608.500 (608.500 2608.500 2608.500 2608.500 
Reserves, retained profit 0.000 263.279 1554.906 3342.6113 5166.409 
Profit . . . 263.279 1291.6211 1787.777 1an.n6 11138.975 
Long and mediu. term debt 2510.479 2049.458 15811.438 1270.750 Q53.063 
Current liabilities . 202.944 395.139 491.278 491.278 491.278 
Blllk overdraft, finance required. 133.310 0.000 0.000 0.000 0.000 

Total debt - . . 2846.733 2444.597 2079.715 1762.0211 1444.340 

Equity, X of liabilities 45.615 39.475 32.481 27.352 23.589 

BONE BASED CHEMICALS ••• OCTOBER 1990 

·················-························································· CCMFAR 2.1 • BALOO & CO. S.R.L., MILAN, ITALT ..... 

Projected aalanc:e Sheets, Prod.lc:tion ir. 1000 us s 

Year 

Total assets 

Fixed assets, net of depreciation 

Construction in progress 

Current assets • • • • • • • • 
Cash, bank •••••••••• 

Caall sur~lus, finance available 

Loss carried forward 

Loss ••••••••••••• 

Total l ilbi l i ties 

Equity cap Ital • 

Reserves, ret•ined profit 

Profit • • . • . • • •• 

long It'd Mdiu. terni debt 
Current li8bilities ••• 

hnk overdr•ft, financa requir8d. 

Toul debt .• 

Equity, % of t i abi l 1 ti es 

1997 

12626.190 

-------·--··-·· 
2645.000 

0.000 

1133.310 
16.1133 

8831.046 

0.000 
0.000 

12626.190 
.................. ............... 

2608.500 
7005.3114 

18115 .6~3 

635.375 
491.278 

0.000 

1126.653 

20.659 

1998 

14209.400 
............................. 

2180.000 

0.000 

1133.310 

16.1133 
10879.260 

0.000 

0.000 

14209.400 
........................... 

2608.500 

11891.037 

1900.902 

317.688 

491.278 

0.000 

808.965 

18.358 

1999 2000 2001 

15807 .1170 17739.270 191150.070 
···---·· ................. ................................. . ................................. 

1715.000 1250.000 1084.000 
0.000 0.000 0.000 

1133.310 1133.310 1133.310 
16.833 16.1133 16.1133 

12942.720 15339.120 17615.930 
0.000 0.000 0.000 
0.000 0.000 0.000 

151107.1170 17739.270 191150.070 
.. .. . .. ---......... --- ..... -...... -.......... -.......... ............................ 

2608.500 2608.500 2608.500 
10791.940 12708.090 14639.490 
1916.151 1931.400 2110.aoo 

0.000 0.000 0.000 
491.2711 491.2711 491.278 

0.000 0.000 0.000 

491.2711 491.278 491.2711 

16.501 14. 705 13.141 
........................................................................................................... -............................................................................ .. 

9C~E US£0 C:IE"IC.ll~ · · · ~c::lE1 ·-;~~ 



I 
........................................................................... COllFAI 2.1 - llAlDO' CO. S.11.L, NIL.lll, :·!.· I 
Projected lalmnce Sheets, ProQ,ction in 1000 us s 

Yeair - - - - 2002 2003 2004 2005 2Q'J6 I 
Total assets . - . - . 22060 ... 70 24270.1170 26481.270 211691.670 30902.070 

--- .................... . ........ -- ................ .. ......................................... ... ..................................... ... .................................... 

Fiaed assets, net ~f depreciation 1084.000 1084.000 1084.000 1084.000 10114.000 I 
Construction in p!'"ogrcss 0.000 0.000 0.000 0.000 0.000 

CUrrent assets . - - . - . . . . 1133.310 1133.310 l 133.310 1133.310 1133.310 

C11sll, ti.r1lt - - - - . - - . . 16.833 16.1133 16.933 16.&ll 16.1133 

Cash surplus, finance avail~le 19826.320 22036.730 24247.130 26457.530 2d667.930 I 
Loss nrried forward 0.000 0.000 0.000 0.000 0.000 

Loss - - - - - - - . . . - 0.000 0.000 0.000 0.000 0.000 I 
Total liabilities . . . 22060. 4 70 24270.1!70 26481.270 28691.670 30902.070 

............................................ ... ....................................... ... ....................................... -·-----------·- ........................................... 

ECJ,1ity capital . - . . - . - 2608.500 2608.500 2608.500 2608.500 2608.500 I 
lnerves. retained profit 16750.290 18960.690 21171.090 233111 .490 25591.890 

Profit . . . . . - - . . 2210.400 2210.400 2210.400 2210.400 2210.400 

Lang and aiediua ter• debt 0.000 0.000 0.000 0.000 0.000 

Current liabilities . . . 491.278 491.278 491.278 491.278 491.278 I 
lri overdraft, finance required. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . . 491.278 491 .2'18 491.276 491.278 491.278 I 
E"'ity, : of liabilities 11.824 10.747 9.850 9.091 S.441 -··--· ·--·-· --- --------- .. ··-·--...... ·-... ·-....... -... --. ---------. ----.. -......... --. ·- .. ~~-~~~-~~;~;~~~-:: :· ~;~~~-;~ I 
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I 
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llV···---------·············-------------·-····------······················--· CQltFAI 2.1 • IAUIO & CO. S.l.l .• lllLAll. !!A~· ··· 

Forei9!! heh'"" Effect in 1000 US I 

Ec-ic Anelysis ••eluding indirect •ffects 

100 111its foreign OJ • 100.00 111its locel OJ 

grend tot•l totel constr. total produc. 

total fo~igr inflow 

~ity cepit&l . . 
slbsidiH, 1rents 

la.n & ovet'dreft 

:xports . 
indirect dfects . 

total foreitn outfloli 

royaltiH . . . . 
~i,_.,it . . . 
illPOt'ted .. teriels 

r1p9Ymnt loens I overd. 
other repe_,ts 

rep1triated ~ 

dividends iMid . 
interHts . 
indirect costs . 

nee foreign exch9e flow 

illPOt't subs ti t'n effect 
net forgn eJtChge eff.ct 

pt'Hent v•l~ at 
foreign each.,.. flow • 

net forgn cxchge effect 

2542.00 

----·-------
0.00 

0.00 

2542.00 

0.00 

....................... 

7137.60 
............................. 

0.00 
2691.00 

1540.00 

2542.00 
0.00 

0.00 
0.00 

1064.60 

................ 

·5295.60 

14896<1.00 
143664.40 

10.00 7. 
·3409.57 

65384.47 

2541.50 0.50 
----·-·----- ............................ 

0.00 0.00 
0.00 0.00 

254t.50 0.50 
0.00 0.00 

...................... .................. 

3139.66 4697.94 
................................ .. ............................. 

0.00 0.00 
2990.00 ·299.00 

0.00 1540.00 
0.00 2542.00 
0.00 0.00 
o.oo 0.00 
0.00 0.00 

149.66 914.94 
.................. .. ................ 

·59S.16 -4697.44 

0.00 148960.00 
·598. 16 144262.60 

IOllE·llASEO C~ElllCALS 

•••••.••• c-truction •.••...••. production 
1990 1991 1992 1993 

600.00 1941.50 0.44 0.00 
.. ..................... .. ............................ ... .......................... ... .......................... 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

600.00 1941.50 0.44 0.00 
0.00 0.00 0.00 0.00 

.. ....................... ................... ........................ .................... 

624.00 2515.66 729.90 581.37 

------------ ... ........................... .. ............................. ............................... 
0.00 0.00 0.00 0.00 

600.00 2390.00 48.89 5.56 
0.00 0.00 160.00 80.00 
0.00 0.00 317.69 317.91 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

24.00 125.66 203.32 1n.90 
. ................ .. .................... ................ ................ 

·24.00 ·574.16 ·729.45 -5!1 .37 
0.00 0.00 3920.00 1764:>.00 

·24.00 ·574.16 3190.55 17058.63 



--···--·-·------------------------··-··········-···-··-·····-···--······-·· COIFAl 2. ~ • !IALOO & CO. S.Jt.L., NIL.All. :TAL! ··•·· 

Foreign g•cltange Effect in 1000 US S 
Ec~ic ANlysis ucluding indir.c:t effects 

100 111its foreign CU = 100.00 111its local OJ 

1994 1995 

total foreign inflow . 0.06 0.00 

----·------- .. ................. 
~i ty c;ipi tal . . 0.00 0.00 

S\.Cisidies, grants 0.00 0.00 

lCNnS & overdraft 0.06 0.00 

ellpOrts . . . . 0.00 0.00 

indirect effects . . . .. . . . . .. . -.. .................. 

total foreign outflow 583.79 544.76 
................................. .. ........................... 

royalties . . . . 0.00 0.00 

~i~t . . . 13.61 0.00 

i111pOrted .. terials 100.00 100.00 

r~t loans & overd. 317.69 317.69 

other r~ts . o.oo 0.00 

repetriat~ wages 0.00 0.00 

dividends paid . 0.00 0.00 

interests . 152.49 127.07 

indirect costs . ...................... ............ 

net foreign uchge flow ·553.73 ·544.76 

1996 

0.00 
......................... 

0.00 

0.00 

0.00 

0.00 

. . . . . . . . . . . .. 

519.35 

-·----------
0.00 

0.00 
100.00 

317.69 
0.00 

0.00 

0.00 

101 .66 

............. 

-519.35 

prod.let ion 

1997 

O.:JO 
......................... 

0.00 

0.00 

0.00 

0.00 

. ................... 

493.9J 

---------·--
0.00 
0.00 

100.00 

317.69 
0.00 

0.00 

0.00 

76.25 

....................... 

·493.93 

1998 !999 2000 

0.00 0.00 0.00 

------------ ........................ -·----------
0.00 0.00 O.ilO 

0.00 0.00 o.co 
0.00 0.00 0.00 
0.00 0.00 0.00 

.. -......... -....... ............... .. ................ 

464.52 443.10 100.00 
... ........................... ... ............................ ............................... 

0.00 0.00 0.00 
0.00 0.00 0.00 

100.00 100.00 100.00 

317.69 317.69 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

50.83 25.42 0.00 

........................ .................. . ........... 

·468.52 ·443.10 ·100.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----------------------·--······---------·-····-----·········-·-------------------············-·-···--------·--·····-·-·---------- I 
i111pOrt substit'n effect 98CO.OO ?800.00 9800.00 9800.00 9800.00 9800.00 ~800.00 

net forgn e•cltge effect 9216.27 9255.24 9280.65 9306.07 9331.48 9356.90 9700.!IO 

present values at 
foreign .acltange flow • 
net forgn eaeltge effect 

10.00 % 
-3409.57 
65384.47 

llC*E·BASED CHEMICALS 
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........................................................................... CDllF.U 2.l • IALDO & CO. S.l.l., lllLAll, t·.i.~· .... 

forei!!! Each!!!!! ~f fect in 1000 us s 
Ecano.ic .<.nalysis eacluding indirect effects 
100 ..,its foreign QI ,. 

total foreign inflow 

equity C-s>i tal . 
subsidies, grents 

l oens & overdraft 

uports . . . . 
indirect effects . . 
total foreign outfl- . 

rll'f8l ti es . . . . 
aqui~t - . - . -
illlpOrted .. terials -
r~t l- 'overd. 
other repa~ts . 
repatriated wages 

dividends peid 

interests . . 
indirect costs 

net foreign eachge flow 
i11p11rt substit•n effect 

net forgn each9e effect 

present values ;it 

foreign exchange fl- • 

net forgn exch9e effect 

100.l'O units local QI 

ZOC1 

0.00 
.................................. 

0.00 

0.00 

0.00 

0.00 

................ 

100.00 

-------·--·-
0.00 
o.oc 

100.00 
0.00 

0.00 

0.00 
0.00 

:.llO 
.. . ... .. .. .. .. .. ... . .. 

·100.00 

9800.00 
9700.00 

10.00 % 

-3409.57 
65384.47 

Z002 

0.00 

·----·-··---
0.00 

0.00 

0.00 

0.00 

.. ................ -..... 

100.00 
. ......................... 

O.lll 
0.00 

1m.oo 

0.00 

0.00 

0.00 

0.00 
0.00 

.................. 

-100.00 

9800.00 
9700.00 

2003 

0.00 
.. .......................... 

0.00 

0.00 

0.00 

0.00 

.................. 

100.00 
.................................... 

0.00 

0.00 

100.00 

0.00 

0.00 

0.00 
0.00 

0.00 
............... 

-100.00 

9800.00 
9700.00 

llm!E·IASEO CHEMICALS 

procb=tion 

2004 200S 2006 2007 

0.00 0.00 0.00 0.00 
.................................. ... ................................ ... ................................ ... ........................ 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

. ............. -..... .. ................... .. ............... -.. . ...................... 
100.00 100.00 100.00 -366.78 

.. ................................ ............................... ... ........................... ... ............................... 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 ·367.06 

100.00 100.00 100.00 O.GG 
0.00 0.00 0.00 0.28 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 Q.00 0.00 0.00 

.................... .. ............. .. .. .. .. .. .. .. . .. .. ... .. . ...... -.......... 
·100.00 -100.00 ·100.00 366.78 
9800.00 9800.00 9800.00 0.00 
9700.00 9700.00 9700.00 366.78 
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0. 

1. 

OPPORTIJNl1Y snJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opponunity of installing a plant for the production of sodium sulphate 

(N~so,.) in Nigeria. 

The envisaged plant has a nominal capacity of 8000 t/y N~SO 4 as main product and ll,"'40 t/y of 

hydrocloridric Acid (31-33% solution) as a by-product.<1> 

The capacity of the plant is the minimum economical size available on the market. 

The financial analysis of such a project was carried out. 

Details arc given in chapter 9. 

The salient data of the project arc as follows: 

- Fixed assets: USS 14,828, 750 (USS 10,232,000 in foreign currency) 

·Working capital (at full production): USS m,460 (USS 340,000 in foreign currency) 

- Internal Rare of Return: 14.49% 

- B[Cjl:C-Evcn Point (at 5th year of production) 48% 

- Pav-Back Period: less than 8 years (including construction period) 

- Emplqyeg: 75 

The evaluation of the foreign exchange effect was also carried out. 

Ir shows a saving of USS 28,060,650 (as present value at 10% ). 

On the basis of the analysis in this study it is recommended that a feasibility study be undcnakcn. 

INTRODUCTION 

The sulphates of sodium arc commonly sold in four coramercial forms: 

- anhydrous sodium sulphate, N32SO" 

·technical grade sodium sulphate (known as salt cake) 

·sodium sulphate decahydrate, N32S04-10Hz0 (known as Glaubcr's salt) 

·and sodium hydrogen sulphate, NaHS04 (known as niter cake). 

(I) for addilional 1)1ekpound m.cen.1. sec Volume J p.133. 
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All grades or sodium sulphate arc significant ilcms or commerce bul Glauber"s sail sales hJ.\"C 

declined since 1960. Sodium sulphate has been imponanl throughout the hystory of rhe chemical 

industry but more as a by-produd or intermediate than a leading product. Its abundance, both 

nalurally an,i as a by-produd of many chemical process, has kept its price low. 

In the scvcntccnti.; century, Johann Glauber produced sail cake as a by-produd from the reaction or 

sail and sulphuric acid to form hydrochloric acid (HCI) and. for a number of years, HCI was mainly 

produced according to this method. 

Later the demand for HCI from sail cake decreased because HO became easily available from 

clcctrolitic chlorine acid hydrogen. 

The resulting decrease in sail cake production was accompanied by increasing demand from the 

developing sulphate paper process. The chemical incnness and low price or sodium sulphate have 

also led lo its use as a filler in the produdion of household detergents. 

Even though sodium sulphate is today manufadured as a by-product of several processes; an 

i.mponanl process remains the manufadure of sail cake, or crude sodium sulphate, through the 

decomposition or sodium chloride wilh sulphuric acid: 

Crude sodium sulphate undergoes then a purification lo auain the "detergent grade" sodium 

sulphate. 

From the production or 1000 kg or sodium sulphate arc theoretically obtained, as a by-product, about 

500 kg of hydrochloric acid gas. Physical and chemical propenics of pure anhydrous sodium sulphate 

(N32SO ,.) arc the following: 

• Molecular weight: 

- Melling poinl: 

·Specific gravity 

· Refractive index 

· Crystalline form 

142.04 

882 

2.664 

1.464, 1.474, 1.485 

rhombic or hexagonal 
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2. 

2.1 

OPPOllTIJNI'IY STIJDY 

The reactivity of N~SO 4, varies widely with temperature. In the solid state and close to ambient 

temperatures, N~SO 4 is relatively inert but al higher temperatures and particularly in the molten 

state is very reactive. 

This study will deal with the manufaaure of "detergent gtade" sodium sulphate, starting from salt 

and sulphuric acid as raw materials. 

Sodium sulphate "detergent grade" will have the following characteristics: 

99wt% min 

0,02wt% max 

-Fe SO ppm max 

• bulk density 1,2. 1,4 kg/I 

The hydrochloric acid by-product will be of the following quality: 

• Hydrochloric acid 
comll".ercial g.ade 

MARKET AND PLANT CAPACIJY 

USES 

31-33% solU!ion 

0,5%wt max 

SO ppm 

Sodium sulphate is used industrially because of its inertness at low temperatures and its reactivity at 

high temperatures. The principal uses for N~SO 
4 

are: 

- Paper 67% 

• Detergents 26% 

- Glass and others 7% 

Consumption in the paper industry is declining and uses for detergents are increasing. In the~ 

sulphate paper arocess, a mixture of sodium sulptiide and sodium hydroxide is used to digest wood 

chips. 
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The sulphide and hydroxide arc generated starting with salt ca.kc as raw materi'\l. The high 

temperature properties of N~SO 4 arc also an advantage in glass makin1 where it helps speed up the 

melting process, it reduces the tendency for alkaline gas bubbles and it ceases to form. 

The low temperature, incn propenics of N~SO 4 makes it desirable as a prin:ipal component or 

household laundiy detergents. Such detergents contain as much as 75% wt N~SO 
4 

as a diluent and 

builder for the concenuatcd detergents. 

Sodim sulphate is the least expensive incn material available and also improves the detergency or 

surfactants. Anhydrous N~SO 4 is the preferred fonr. because of its higher purity and whitncss. 

In the dye industry N~SO 4 is used to dilute or standardize the dyes. 

Sodium sulphate is also used in gnk.l"d, in cellulose-sponge manufacture, as a cement and plaster 

hardener, and as an aid in meta!luriical rcfinin&-

DEMAND 

International market 

Trend or sodium sulphate production and consumption in the UniteJ States appear to be leading the 

rest of the world. The greatest U.S. production occured from 1965 through 1974 when annnual 

production reached ca 1.3 x lcf metric tons. 

Worldwide production reached its peak in 1975 and 1976 at 4.4 x 106 metric tons per year. In the 

subsequent years a reduction in demand was registered. This decline can be attributed to the rapid 

escalation or fluid fuel prices since 1973 and inaeasingly strict regulations governing air and water 

pollution. The kraft paper industry, representing approximately two thirds of the total consumption 

is the main contributor to the consumption decline. 

It is unlikely that the present rate of decline will continue for long time because of the slow but 

continuing expansion ·:>f detergent and paper production. 
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2.2.2 

2.3 

.2.4 

2.4.1 

.2.4.2 

OPPORTIJNITY STIJDY 

Pmrnt situation in Niuria 

The detergents producers arc the major consumers of N~SO 4• Adually, for every lonnc of 

detergent produced, 500 to 700 kg of sodium sulphate arc used. 

Considering lhat the potential output of the existing detergent plants exceeds 400,000 t/yeu, the 

adual demand of N32S0
4 

is ranging between 200,000-300,000 l/year. The demand can be satisfied 

only by imports. Olhcr in<!ustrics consume sodium sulphate, but there arc no data available 

indicating their needs. 

PLANT CAPACITY 

This study will analyse the minimum economical size for detergent grade (lhat is anhydrous) sodium 

sulphate production , i.e. a plant having a capacity of 8000 t/y (24 t/day of 3 shifts - 333 day/t). 

Together with sodium sulphate will be produced, as a by-product, about 11.440 t/y of hydrochloric 

acid of commercial grade 31-33% wt solution. 

The capacity of the plant is determined by the siz~ of the reaction furnace, which is standardized for 

a production of 24 t/day. 

SALE PRICE AND TOTAL REVENUE 

In the world market .l!l}tydrous sodjum sulphati:, in 50 kg papcrbags, is traded at US S 250/ton. 

Taking into consideration the transportation charges etc., the price in Nigeria can be assumed USS 

350/ton. At full capacity, the revenue will be: 

350 x 8000 ton = 2,800,000 $/ton 

The process makes also available abo••t 11,400 ton/y of hydrochloric acid as a commercial grade 31· 

33 wt% solution. The price for thi:; product (in tanks), in Europe is around 200 $/ton. In Nigeria the 

selling price will be 330 $/ton ex-works, taking into consideration the transportation charges fron 

Europe to Nigeria. 
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3. 

3.1 

OPPORTIJNITY STIJDY 

The revenue. for this produc-..,. will be: 

330 x 11,400 ton = 3,762,000 S/t 

When the plant is in full production the total revenue will be 2,800,000 + 3,762.000 = USS 6.562,000. 

Procludion programme 

It is forcsccn that the plant operates at full capacity in the third year after the start-up. 

In the first year the output will be 40% of nominal capacity, while the 80% will be reached in the 

second year. 

MATERIALS AND INPUTS 

CHEMISTRY 

Technical sodium sulphate production is based on the reaction of sodium chloride with sulphuric 

acid, according to the following reaction: 

2NaCI + HzS04 ---> N~so. + 2HCI 

which occurs in a muffle-type furnace operating continuously. 

When a high-purity product is required, as for the detergents production, technicAI sodium sulphate 

is refmed to primarily eliminate the unreacted products and iron. 

Together with the sodium sulphate a commercial grade 31-33 wt% solution of hydrochloric acid 

(about 1430 kg per ton of the main product) is obtained. 
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OPPOR11JNl1Y STIJDY 

J.2 MATERIAL AND tmLmES: AVAILABILl1Y. REQUIREMENT AND COSTS 

Salt is lhe main raw material which has to be impootcd. The ~levant cost is USS 73/t. All other 

materials and utilities arc locally available. The following table shows lhc quantity of material aad 

input. as well as lhe relevant costs. required for the production of 8(XX) tons/y of anhydrous sodium 

sulphate. 

Dacription UDitof required q.ty ror UDit costs S aaaualcostsS 
measllft lloa 1,ar LC FC LC FC TOTAL 

Raw materials 
Raw salt {as Naa 100%) t 0.835 6,680 - 73 - 487.640 487.640 
Sulphuric .. cid 98% (as 100%) t 0.120 5.7(J() 300 - 1;12s.ooo - 1;728,000 
C!icmigls 
Sodium carbonate 100% l 0.025 200 - 300 - ro.<XX> ro.ooo 
Packing (paper b•) DO 20 l(J(),000 0.3 - 48.000 - 48.000 

1 Sub-total: raw materials - - - - - 1,776.000 - 2.323,640 

Utilities 
Cooling water m3 so 400,000 O.OO'J - 3,(i()() - 3,(i()() 
Dcmiwatcr m3 1.51 12,000 3.S - 42,000 - 42,000 
Fuel gas DIDJ 130 1.040.000 0,025 - 26,000 - 26,000 
Electric Energy Kwb 100 800.<XX> 0.1 - 80,000 - 80,<XX> 

2 Sub-total : utilitla - - - - - 151.600 - 151,600 

Grand total (I + 2) 2,480.240 

For the financial evaluation. lhc costs arc grouped as follows: 

Raw materials LC USS 1.n6,ooo 

Raw materials FC USS 547,640 

Electric Energy LC USS 80,000 

Olhcr utilities LC USS 71,(i()() 

TOTAL USS 2,480,240 

3.J RAW MATERIALS PURCHASING PROGRAMME AND STORAGE VOLUME 

3.J.I Raw aalt (NaCl 100%) 

11 is to be imported and the stora1c for 6 months (3500 tons) is advisi!>le. 
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3.3.4 
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OPPOR11JNl1Y STIJDY 

Sphlhprk tcid 9ft 

nm product is the object of an opportuniry study in this subsector. ll is likewise thal a plant will be 

set-up. thus making HzSO 4 locally available. As a consequence ~SO 4 will be comidcrcd of local 

supply and only 50 days storage (about 900 tons) seems to be sufficient. 

Sodjpm qrhoyte lfi 

nm is a chemical product thal has to ~ imported. Because it is needed in a small quantity it seems 

advisable to have a stock for one year consumption (200 toas). 

local mr •tcdals stock 

The following amount of raw materials will be considered as a minimum stock. 

Produq 

Raw salt 

Sulphuric acid 

Sodium carbonate 

LOCATION 

WojlciDJ days 

175 

52 

330 

Ouantjty 

3500tons 

900tons 

22D tons 

Total 

USS 

USS 

USS 

USS 

255,.SOO 

270,000 

<io,000 

585.500 

The plant should be installed in an industrial area dose to Lagos, where the plants or main users arc 

located. Morcovcr, in the same area. the Company importing the salt has its headquarters and 

deposits. 
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5. 

5.1 

OPPORnJNITY S111DY 

ttOJECT ENGINEERING 

BACKGROUND 

As already said the process coosists in reacting sodium chloride with sulphuric ..ad according to the 

following reaction: 

Tbc rcactioo is highly endothermic and beat of reaction must be supplied. 

To attain an higb reaction yield, the salt is to be fed in grains not larger than 3 mm and rontaining 

max. 0,5% moislurc. 

Tbc raw sodium sulphate leaving the furnace bas this average composition: 

-N~so4 

-Naa 

-H2S04 

96-96,S % 

1-1,S % 

2-2,2% 

This raw sodium sulphate caauot be traded as it is. It should be proccscd further and according to 

one of the following routes: 

1) Conditioning of raw sodium sulphate to achieve teclmical grade product. 

2) Refining of raw sodium sulphate to achieve detergent grade product. 

The hydrochloric acid leaves the furnace in form of gas and it is condensed in two Sleps. 

In the farSI step 3% approx. of HCI is condensatcd together wirh most or H2SO 4 prescor in rhe gas, 

hence attaining a mixture or acid condensale. This is normally used for Sleel pickling purpose. 

lo the second Slep rhe remaining HCI is absorbed in water 10 give a commercial grade or 

hydrochloric acid. 

As 1eclmical grade sodium sulphate is 001 foreseen. 1he project will consider only rhe delergent grade 

producrioo. 
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DFSCRlnlOlll OF TIIE PROCESS 

Tbe process caa be divided into the following Sleps: 

- Sak cooditioaing 

- Raw sodium sulphate and hydrocbloric acid production 

- Raw sodaum sulphate purification. 

San CQldjtiopin 

Tbe salt is coatiauously dried in a Ouid bed df}U by means of air heated in a fuel gas geaerator. Dry 

salt is tbca coatiauously ground to obtain particles having the size suitable to the furnace. 

Raw sodlam sglphlte and lmlnchlodc Kid grpdldl• 

Tbe coadilioDed salt stored in a bopper having the capacity of eigbl hours, is loaded into CODlaiDers. 

equipped with quantity control device. 

By means of a hoist and moaorail the coataincrs are lifted and emptied into the feed-bm: of the 

furnace which is fed coatinuously. 

Tbe reaction heal is supplied by aa iDdircc:t healing system by burning fuel gas and circulating the 

combustion gas in the top of the furnace. Heat is transferred from fuel gas to the reaction chamber 

through a silicoac carbide voult. 

The bot gases leaving the furaace arc cooled in a waste heal boiler that produces low pressure 

steam, and after SCDl to the atmosphere. 

The sodium sulphate is discharged into Cooling Drums, where it is indirectly cooled by water, and 

transferred to the technical sodium sulphate purification, by pneumatic transport. 

HO gas produced by reactioa togclhcr with stripped H2SO 4 arc cooled down in Heat Exchangers 

and washed in a tower, where the sulphuric acid and a part of hydrochloric acid arc condensed. 

HO gas still present is absorbed in water, coUected into a tank and pumped to the storage. 
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S.l.J 

5.2.4 

5.2.4.1 

OPPOR1UNl1Y STIIDY 

Raw socllgm salphatf parifkatiOP 

lo order le ailain the "detergeDl gncte· sodium sulphate. the sulphate luving lhe furnace mUSI be 

lrealed lo remove lhe uorcacted sulphuric acid and the impurities still preseDl in it. 

The raw sulphale is dWohcd balchwise illlo a reaclor where. Wider a pH COOlrol. a soda solution is 

added. 

The sulphuric acid reacts with the alkaline solution. the impurities (mainly iron) precipitate and are 

removed by 61tratioa. 

The dear solution. Slored in a Wik. is lheo acidified with sulph.iric acid Wider pH coatroL 

After this. the ~utioo is fed cootiauously to a vacuum Eqpora1or Crystalliz.er. where most of the 

water is evaporated. 

The heal required is supplied by Sleam in a Heat Exchanger through which the solution is 

cootiauously circulated. 

To reduce the Sleam coosumptioo two lhermal compressors are provided. 

The slurry collected from the Crystallizer is ceouifugcd and the ohtailled cystals are dried in a Aasb 

Dryer healed by bot hair. 

Fmally. the pneumatic transport. the purified sodium sulphate is seDl to silos and mechanically 

bagged. 

Ust oC malp Eqglpmcnt 

Salt Conditioning Section 

1 NaCl MILL 

1 NaCl FEED HOPPER 

DRY NaCl HOPPER 

1 VIBRATORY EXTRACTOR 

NaCl DRYING UNIT PACKAGE 

1 RAW NaCl EXTRACTOR BELT 

RAW NaCl BUCKET ELEVATOR 

DRY NaCl BUCKET ELEVATOR 
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I 
5.2.4.2 N~_. + HO Productioo Sectioe 

l HORIZONTAL CYUNDRlCAL COOLER I 
l HORIZONTAL CYUNDRICAL COOLER I 
l CIRCULATION TA."IK 

l HO TANK I 
l WATER TANK 

I l RECYO.E TANK 

l GAS COOLER I 
l GAS COOLER 

l ACID CONDENSATE COOLER I 
l WASTE HEATR BOILER 

l EXHAUST GAS STACK I 
l COMBUSTION AlR FAN I 
l+l EXHAUST GAS FAN 

l TAIL GAS FAN I 
l AIR BLOWER FOR PNEUM. TRANSPORT 

l+l BOILER WATER FEED PUMP I 
l+l "250,. FEED PUMP 

I l+l MIXED ACIDS CIRCUIAT. PUMP 

l RECYO.E PUMP I 
l+l HO STORAGE PUMP 

l+l ABSORPTION SOLUT. PUMP I 
1 HO RIZO NT AL FURNACE MULTI-TYPE 

1 WASHING TOWER I 
1 MILLED Naa HOPPER I 

NaCl FURNACE HOPPER 1 

RAW N32SO _. HOPPER I 
ABSORPTION UNIT PACKAGE 

NaCl SCALE I 
I 
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1 

I 1 NaCl TO WEIGHING SCREW-CONVEYOR 

1 MONORAIL LIFTING SYSlCM 

I 1 NaCl SCREW FEEDER 

I 
1 RAW SULPHATE SCREW CONVEYOR 

1 RAW SULPHATE SCREW CONVEYOR 

I 1 RAW N&z504 BELT CONVEYOR 

I 5.2.4.J Sodium Sulpbale Pmilicatioll 

I 
1 RAW N&zSO .. sourr. TANK 

1 PRE-COAT TANK 

I 1 N&z504 SOLUT. INTERMEDIATE TANK 

1 CONDENSATE TANK 

I 1 PRODUCT TANK 

1 BAROMETRIC TANK 

I 1 NaOH SOLlmON TANK 

I 2 EVAPORATOR 

1 WATER CONDENSER 

I 1 RAW N~so .. SOLlmON FILTER 

1 FILTER CYCLONE 

I 1 FILTER CYCLONE 

I 
1 VACUUM PUMP 

1 AIR BLOWER FOR PNEUMATIC TRANSPORT 

I 2 THERMOCOMPRESSOR 

1 DISSOLUTION MIXER 

I 1 N3.iSO 4 SOLUTION MIXER 

1 FILTER AID MIXER 

I FIL TEREO N3.iSO 4 MIXER 

I CRYSTAL SUSPENSION MIXER 

CRYSTALLIZER 

I 
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l+l N~4 SOLUTION FILTERING PUMP 

1 Fn.TER AID FEED PUMP I 
1 8zSO 4 FEED PUMP 

I l+l CRYSTAi I IZER FEED PUMP 

2 CRYSTALLIZER CIRCUI.A TION PUMP I 
1 NaOH FEED PUMP 

1 CONDENSATE DISCHARGE PUMP I 
2 CONDENSATE CUR.AGE PUMP 

I 1 DISCHARGE SOLUTION PUMP 

l+l CENl'IUFUGE FEED PUMP I 
1 WATER TO COOLING TOWER 

1 NizS04 DISSOL REACTOR I 
1 HYDROCYCLONE 

1 CENl'IUFUGE I 
1 VIBRATORY SCREEN 

I 1 DISCHARGE TANK 

1 RAWN~so, HOPPER I 
1 N82so, DETERGENT GRADE STORAGE 

1 AIR SATURATOR I 
1 N82so, FLASH DRYING UNIT PACKAGE 

I 1 BAGGING MACHINE 

1 RAW N~so, TO DISSOLUTION I 
1 CRUDE CRYSTALL TO DRYING UNIT 

1 DRYCRYSTALL TO STORAGE I 
1 SILO SCREW-EXTRACTOR 

I 
I 
I 
I 
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5.3 

5.3.1 

5.3.2 

5.3.2.l 

5.3.2.2 

5.3.2.3 

5.3.3 

5.3.3.1 

5.4 

OPPOR1lJNTIY SnJDY 

STORING FACILITIES 

fipishd prodgct 

The •dctergcot grade· sodium sulphate. contained in 50 Kg papc!'t>ap. piled in pallets of 1 ton. will 

take place in a building having 1000 sqm surface (storage capacity of about 40 days production). 

Raw matttials 

Sulphuric acid (commercial grade 98%) 

Two carbon steel tanks with a capacity of 250 m3 each will store the H
2
SO 

4 
(about SO days 

production al full capacity). 

Rawsak 

3500 tons of salt (nccdcd for 6 months operation) will be stored in a building having a total covered 

area of 2500 sqm. 

Sodium carbonate 

The 200 tons of sodium carbonate needed for 1 year will be stored together with sodium sulphate. 

By-proclucts 

Hydrochloric acid (solution 31-33%) 

It must be stored in rubber-lined carbon steel. 

Two tanks with SOO m3 capaciry each one (1 r .Jntb production) will be provided. 

LA.Y-Otrr AND CML WORKS 

The area required for the installation of the plant with all necessary utilities and facilities is 15000 

sqm. 

Process and utilities equipment and machinery have to be located indoor. 
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5.5 

OPPORTIJNflY snJDY 

The total area required by the planl is 40 m x 16 m except I.be solid storage area for NaCl anJ 

The total area is so divided: 

- Sak conditioning 

- Raw sodium sulphate 
production 

- Raw sodium sulphate 
purification 

l5 m x 16 m, free height 10 m 

l5 m x 16 m, free height l5 m 

20 m x 8 m, free height 15 m 

Foundations shall be in reinforced conao:le, lined with acid resistant cement. 

The sail will be stored in a building. of 2500 sqm surface having a support structure of reinforced 

conacte and floor paved with conacte slabs. For the roofing. asbestos sheets will be used. 

The finished sodium sulphate in 50 kg papcrb~ and in pallets will be stored in a building having 

1000 sqm surface. The characteristics of this building arc identical lo the one foreseen for the sail 

storage. A1ministrativc offices, laboratory, maintenance workshop, social services and other facilities 

will be grouped in one storey-building covering an area of 500 sqm about. 

This building will have a supporting structure of reinforced conaetc, eXlcmal and internal walls of 

brickwork, while the roof is made of conacte slabs. The floor of the offices, laboratory and social 

services will be covered with tiles, while workshop will have a cooaetc floor. 

INVESTMENT COSTS, DEPRECIATION AND MAINTENANCE 

The quotation of machinery and equipment was obtained from Garbato, Milan, Italy. 

LC FC Total 
(MS) (MS) (MS) 

Machinery and equipment 7 7 
(FOB European Port) 
Transport, taxcs&duties 1.4 0.7 2.1 
Land and site preparation 0.1 0.1 
Erection 1.4 0,7 2.1 
Building and civil works 1.0 1.0 
Spare parts 0.2 0.2 

Total 3.9 8.6 ll,5 

Contlnaencia 0.4 0.9 1.J 

Grand Total 4.J 9.$ 13.8 
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6. 

7. 

7.1 

OPPORTIJNl1Y STIJDY 

The life of the plant can be considered as fifteen years. Annual maintenance cost has been assumcJ 

in lhe range of 3% of lhe machinery and equipment costs, that is USS 210,000. 

For lhe financial evaluation. the inYCSlment costs. contingencies included, arc grouped as follows: 

Preproduction expenditures FC 0.14 million dollars 
Preproduction expenditures LC 0.232 million dollars 
Machinery FC 9.5 million dollars 
Machinery LC 2.8 million dollars 
Land and site preparation LC 0.1 million dollars 
Civil works LC 1.4 million dollars 

Total 14.172 million dollars 

Pl.ANT ORGANIZATION 

The plant is considered an autonomous unit, complete with utilities and facilities, operaring under 

lhe direction of an independent organization. 

MANPOWER 

The prOCCS5 is ralher complex so lhe technical manager, the engineers, lhe chemist and rhe foremen 

should be well trained in a similar planr. 

It is also recommended that one expert is made available by the technology supplier for the technical 

assistance and for on the job training for a ~riod of one year after the start-up of the plant. The 

relevant cost is estimated USS 120,000. The number of personnel reflects the need of three shifts. 

MANAGEMENT 

General Manager 
Technical Manager 

1 
1 

2 

N/y 

50,000 
40,000 

90,000 
overheads 40% 36,000 

126,000 
(USS 16,000) 
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OPPORTIJNin' snJDY 

7.2 ADMINISTRATIVE DEPT. 
I 

N/7 I 
Senior accountant l 25,(XX) 
Purchasing dept. Head l 12,<XXl I Sales dept. l 12,<XXl 
Warehouse keepers l 10,(XX) 
Clerks 3 36,(XX) 

I Drivers 3 24,<XXl 
Security 6 36,(XX) 

16 165,(XX) I ow:rhcads 40% (;6,(XX) 

231,<XXl I (USS 30,<XXl) 

7.3 PRODUCTION DEPT. I 
N/7 I 

Production manager l 40,(XX) 
Shift foremen 6 72,(XX) 

I Shift operator 20 160.<XXl 
Semi-skilled workers u 72,(XX) 
Chemist 1 25JY'.i\) 
Analyst 3 15,(XX) I acrk l 12,(XX) 

44 396,<XX> I overheads 40% 158,400 

554,400 

I (USS 70,<XX>) 

7.4 MAINTENANCE DEPT. I 
N/y 

I Engineer l 40,000 
Electricians 4 40,000 
Mechanics 6 (i(),(XX) I Instrument spec. 2 20,000 

13 l(i(),000 

I overheads 40% 64,000 

241,000 

I (USS 29,700) 

I 
I 
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9. 

9.1 

9.1.1 

Spmmaa 

Management 
Administraton dept. 
Produaion dept. 
Maintenance dept. 

Total 

OPPORTIJNl1Y snJDY 

2 
16 
44 
13 

15 

IMPL£MENTATION SCHEDULING 

S/y 

16,000 
30,000 
70,000 
29,000 

145,000 

Twenty-four months are required for the design, machinery and equipment supply and erection of 

the plant, up to the commissioning and start-up. 

IJ&t.'.CIAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR, whose schedules arc enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the forewc.1 U, ilie following was 

consideted: 

INPUTS 

lnmtmmt s;osts 

The total investment costs amount to 14,828,750 US Dollars. The portion in foreign currency 

accounts for 10,232,000 US Dollars. 

Details of these figures arc shown in chapter 5.5. 
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I 
OPPORnJNrn" snmv 

I 
9.1.l Soum oC nnanq 

9.1.3 

9.1.4 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

-Local Loan 
(interest 15%) 

1st disbursement 

USS 2.000,000 

USS 2,550,000 

USS400,000 

2nd disbursement 

USS 2. 765,000 

USS 5,525,000 

USS 1,490,000 

TOlal 

USS 4,765,000 

USS 8,075,000 

USS 1,890,000 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMF AR. It can be used to cover part of the working capital before 
the plant starts the production. 

"''orkinc qpital 

The working ceapital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

1st year 40% 

2ndyear80% 

3rd and subsequent years 100% 

When the plant is in full production, the required working capital amounts to 772.466 US Dollars, 

the foreign portion being USS 399,583. 

It is worth mentioning that raw materials shall be available just before the commissioning and start-

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 336,000. 

Total production costs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The total production costs vary according to the plant output, interests and depreciation. The first I 
year of operation, when the plant operates at 40% of its nominal capacity, the productio11 costs 

amount to USS 3,692,375. 
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OPPORnJNlli' snJDY 

In the third year, at full production, the costs amount to US S 4,824,475, then they start a slight 

dcacase year after year, to reach a constant amount of US S 2,832,600 from the 11th to 15th year. 

9.1.5 Sala mm• 

When the plant is in full production, the revenue is US S 6,562,000. As said before, the production 

programme forcsccs th.at full production is reached gradually: 

1st year 40% : revenue "" USS 2,624,800 

2od year 80% : revenue "" USS 5,249,600 

9.l EVALUATION RESULTS 

9.l.1 Internal Rate oC Rctvm 

The internal Rate of Return is: 14.49%. 

9.l.2 Bmk-Em Point 

The Break-Even Point at 5th year is: 48% of production. 

It has been calculated according to the formula 

fixed costs 

revenue - variable costs 

The fixed costs include: labour (direct (1) + administrative), depreciation and financial costs. 

9.2.3 Pay-back Period 

The pay-back period is less than 8 years, including the construction period. 

( 1) Direct labour is considered u a rlllcd c0&1, due 10 the nece1&iry to have well 1,.incd people for the ope,.11on o( the plant. repnSleu or 
capeciry u11liza1ion. 
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10. 

OPPORTIJNl'IY STIJDY 

FOREIGN EXCHANGE EFFECT 

The evaluation of the f orcign eriange effect is shown in ADDCxc 2. 

All the fagurcs used in the computation as "inflows" and "outflows" correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value ha'VC been aMumed equal to the production programme. 

While the foreign exchange flow rcsuks ncgatitt. the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 28,842,500. 

Hence. the amount of foreign exchange earned and sa'VCd by implementing tJm project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value aniounts to USS 28,842,500. 
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ANNEXE 1 

I COMFAR SCHEDULES 
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Sllll llM SIU'U TE 

..... 1990 

c.flOITllllTI STU>Y • FlllAl ISSUE 

2 yeer<s> of CGWtruction. t5 Yt•rs of ~tion 
currency ~ion reta: 

foref., currency 1 ..,;t s 

locel curnncy t 1a1i t s 

1.0000 ..,Its ecc-ti,. eur~irncy 

1.0000 ..,its ecco...ting currency 

KCCU\t?ng curreicy: 1000 USS 

Totel initiel inwestmlnt cl.ri,. construction pll.se 

fiaed usets: 

current essets: 

totel nsets: 

-..iity & ,,...,.ts: 

foreign lom\S 

locel lom\S 

total fwm 

Cesll fl ow f rem aper at ions 

Year: 

operating costs: 

~eciation 

interest 

---·----·······-
prodUction costs 

thereof foreign 

total sales 

gross inc-

net inc-
cull belence 

net casllhow 

14828.75 

0.00 

14828.7'5 

4765.00 

807'5.00 

1890.00 

14730.00 

t 

1340.00 

1422.aa 

929.50 

------------
3692.38 

55.48 z. 
2624.SO 

·1067.58 

·1067.58 

·1620.16 

948.71 

5 

2!32.60 

?402.aa 

323.00 
-.. --.......... -....... 

4558.48 

68.967 Z. forei., 

0.000 X foreign 

68.967 Z. foreign 

0.000 X foreign 

54.820 X foreign 

to 
2!32.60 

in.as 
0.00 

--- . -..... -........ 
3005.48 

43. 78 '% 24.05 '% 

6562.00 6562.00 

2003.52 3556.52 

1202. 11 2133.92 

1595.62 2306.79 

2927.99 2306.79 

let Pr-t Value et: 10.00 % = 4175.98 

Internal late of Return: 14.49 % 
leturn on equi ty1 : 16.28 % 

Return on ecJ!ity2: 17.06 % 

Index of Schain praca.ced by COMFAR 

ToUl initi•l investmnt 

Total inwst.,,t ui,. praca.ction 

Total pr~tion costs 

working Cepital requiremnts 

Casllflow Tables 

Projected lalance 

let incOllle statement 

Source of finance 
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Tatel lnitiel ltwtS~t in 1000 USS 

Tur ___ •. _ 

Fiaed i-c->t casts 

Lend, site pres19ratian, ckftlai:-r>t 

lui ldinp ...i civil writs ••••• 

Auailiery end service fecilities 

lncorporeted filled nuts •• 

Pl ;111t .chi nery llld eq.ii s-nt 

Total filled invest11ent costs • 

are·proOxtian cepitel eapenditures. 

llet 0111rking cepita: 

Tat•l initiel investment costs 

Of it fareign, in% ___ • _ 

1990 

100.000 

1000.000 

o.oco 
O.:JOO 

3800.000 

4900.000 

182.000 

0.000 

5082.000 

61.039 

t99l 

0.000 

400.000 

a.coo 
:J.000 

8500.000 

a9CO.OOO 

1146.750 

0.000 

9746.750 

73_ 101 

I 

I 
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!ot~l Currllf'lt ln.ttSt9eftt in 1000 USS 

Tear •••••• 

Fiaed invest8tnt costs 

land. site preparation. develcis-nt 

lu•ldings 8"d civil worts .•.• 

Auai l i•ry 8"d service facilities 

lncorporeted fiaed usets ••• 

D(;ont, mKflinery ...S ~is-ant 

1992 

0.000 

0.000 

0.000 
0.000 

0.000 

1993 1994 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 o.oco 

........................... .. ................................ 
Total fiaed invtst8tnt costs •• 

Preproduction c~i t•ls upenditures. 

11or1r.;ng apit•l 

Total c-.irrllf'lt invest8tnt costs 

Of it foreign. x .•. 

.. ............................... 
0.000 0.000 0.000 

0.000 0.000 0.000 

336.086 284.na l5t.602 

336.086 284.77! t51.60i 

52.913 49.805 52.715 
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T~t;al ?~oO,,ction Costs in 1000 USS 

Tc;ar • • • • • • • • • • • 

X of nom. capacity (Single product). 

R<N :uterial 1 ••• 

Other raw 111aterials 
Utilities .. 
Er-.er;y ••••••. 
LaDaur. direct ••• 
Aepai r. •intenance 
Spares ••••. 
Factory overheads 

Factory costs •• 
Adllir.istrative overheads •••••• 
!ndir. costs. sales and distribution 
Direct costs. sales and distribution 
Depreciation •• 
Fin;ir.cial costs ••• 

Tot;al proOJction costs 

Costs per unit C single proa..ct > • 
Of it foreisn. X • 
Cf it variable.% • 
Tot•l labour ••.• 

1992 

a.coo 
930.000 

0.000 

61.000 

0.000 

70.000 

44.000 

40.000 
120.000 

1265.000 
75.000 

0.000 
0.000 

1422.57~ 

929.500 

~991 

0.000 

1860.000 

0.000 

121.000 

0.000 

70.000 

aa.ooo 
80.000 
0.000 

2219.000 

75.000 

0.000 

0.000 
~422.575 

754.250 

0.000 

2126.000 

0.000 

151.!>00 

O.:lOO 

111.000 

110 .:roo 
100.000 

0.000 

2757 .600 

75 .000 

0.000 

0.000 

1412.575 

579.000 

1692.175 4471. 125 4824.475 

==========::zss ::s:::::a::a::: =============== 
0.000 0.000 0.000 

55.485 47.146 44.714 

o.ooo o.~ o.oco 
145.000 145.000 145.000 

o.~oo 

2126.000 

o.coo 
!51.600 

!l.:oo 
i"0.000 

110.~00 

100.COO 

a.coo 

2757.600 

75.000 

0.000 

0.000 
!402.575 

401. 750 

4619.225 
========::::::::::a 

0.()00 

44.759 

0.000 
tt.5.000 

iJ.:JCO 

2326.:JOO 

0.000 

·5:.~o 

::uco 
ro.JOO 

::a.JOO 

·co.:co 
;J.COO 

2757.600 

75.t!OO 

0.000 

0.000 
1.;02.s75 

123.000 

4555.475 
::::::::z:zszza 

0.000 

41.780 

0.000 
:.;5.:JOO 
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Total Pr~tion Cos:s in 1000 USS 

Tear • • • • • • • • • • • 

% of ~. capacity (single product). 
Raw material 1 ••• 
Other raw materials 
Utilities •• 
Energy ••••••• 
labour. direct ••• 
Aepai r, •intenance 
Spares ••••• 
Factory overheads 

fM:tory costs •• 
Acillinistrative overhe~ •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ••• 

Total pracaxtion coses 

Costs per unit < single pr~t > 

Of it foreign, ~ 
Of 1: variabl'!,; 
Toti\! ~abour •• 

1997 

0.000 
2326.000 

0.000 

151.600 

0.000 

70.000 

t10.000 

100.000 

o.ooo 

2757.600 

75.00C 

0.000 

0.000 
1402.575 

242.250 

1998 

0.000 

2126.000 

0.000 

151.600 

0.000 

70.000 

110.000 

100.000 

0.000 

2757.600 

75.000 

0.000 

0.000 

1402.875 

161.500 

1999 

0.000 

2126.000 

0.000 

151.600 
0.000 

70.000 

110.000 

100.000 

0.000 

2757.600 

75.000 

0.000 
0.000 

1402.875 

S0.750 

2000 

0.000 

2126.000 
0.000 

151.600 
o.ooc. 

70.000 

110.000 

100.000 
0.000 

2757 .600 

75 .000 

o.ooo 
0.000 

1402.875 

0.000 

2!l01 

0.000 

2326.000 

0.000 

151.600 

0.000 

70.000 

110.000 

100.000 

0.000 

2757.600 
75.000 

0.000 

0.000 
1n.875 

0.000 

0.000 0.000 0.000 0.000 O.:JOO 

42.766 :.t.715 ~o . .;'5 39,:,93 :4.J4h 
1. ;co 1. :co 1 . .;co ) . ;oo J. ;co 

'45.:oo ·.-;.;co ·.:.s.xo ·~s.Jco ·~5.;00 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•••.•••••••••••••••••••• •··••••••••••• •••••• •• • •••• ••• • •••·• ••• • •••• ••• •••• C3'FAI 2.1 

•.of nom. capKi!y (single pradic;t). 
R•w .. teri•l 1 •• 
Other ~aw lllllteri•ls 
Utilities 
Energy •••••.• 

l.txlur, direc: ... 

~epair, !llain:~e 

Spares .•••• 
F;octory overhe.c:ls 

F;octory costs 

Adainistr•tive overhe~ •.•••• 
lr.dir. costs, sales and distribution 
Direct costs, s•les and distribution 
Oepreciuion •. 
Financial CW:!S 

Total ~r~tion =~sts 

Costs per unit C ;ingle prc:4uet l 
Of it foreign, % 
Of it variable,: 
Total l•t:our •. 

2002· 6 

a.coo 
2326.0CO 

0.000 

151.600 

0.000 

70.000 

110.000 

'00.000 
0.000 

2757.600 

75.000 

0.000 
0.000 

0.000 
0.000 

2832.600 

=========::== 
0.000 

22.947 
0.000 

145.000 
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~~t ·.o.:rking C~ital in 1COO US$ I 
Tear . . . . . . . 199l 1993 '.994 :995·20\l6 

Colverase . :ndc co to I 
C..rrent assets ' 

Accounts receivable 30 12.0 tlT.667 191. :67 236. ~50 236.:so I 
[n-.entory and ,_.terials 83 4.3 228.5~3 457.J03 571 . .:.C:~ 571..;.21 

Energy . - . . 0 0.000 J.000 a.:co il.~co 

Spares . . . . 11!0 2.J 20.0CO .:.o.ooo 50.JOO so.:oo 

-.:Ork in ,>regress 5 72.0 17.569 30.819 38.3CO 38.3CO I 
Finished procklcts 5 n.o 111.611 31.361 39.:s.:.2 39_3.:.2 

Cash in hand . 15 24.C:. 14.542 13.042 14.i'Q2 14.792 

Total current assets .;.10.S92 763.992 9.;.9_;04 949.904 

current liabilities and I 
Acc=unts payable . . 23 15.6 74.806 143.028 1n_,39 1n_.;.39 

--·---·----·--- --------------- ----·---·------ ---------------
Net working capital . . 336.086 620.!64 m ... 66 m.466 
Increase in working capital 336.086 284.778 :51.602 0.000 I 
Net working capita~, local 158.253 301.197 372.382 372.882 

Net working capital, foreign 1n.a33 3:9.667 399.583 399.583 I 
Note: lllC!c = ~inirra.i days of coverage ; c~to = c~efficient of t~rr.over • I 

SCO IL'M SULPHATE · · - 'IC'IE!'Bn •<;<;O 
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Source of ~inance, construc:ion in 

Year ••••••••.• _ ··-

Equity, 'lrdinary • _ 

Equity, preference_ 

Sut>sidies, 9rants • 

l.Jan A, foreign 

Loan B, for,ign •• 

loan c:, foreign 

i..oan A, local •••• 

Loan :l, local._ .• 

loan C:, local •••• 

1990 

2000.000 
0.000 
0.000 

2550.000 
'J.~00 

a.coo 
0.000 

400.000 
il.000 

1000 USS 

~991 

2765-000 
0.000 
0.000 

5525-000 
0.000 
o_ooo 
o_ooo 

1490.000 

0.000 

Total loan . •.. • •.. 2950.000 7015.000 

Current liabilities 0_000 0.000 

Bank overdraft 132.000 -33.250 

Total f"''ids ···-··- 5082.000 9746.750 

IAL:lO ' C:J. s.a .L.' ~:LAN. : .. :._. 

SCOIUM SULPHATE --- NOVEMBER 1990 



llV···················----------------··-------·······---····················· ':::t!FAR 2.: · 8AL00 • :::. S.~ .•.• ~!~AN, :~Ac• ··· 

Source of Finance, pl'CIOJction in 1000 USS 

Tear ••.•••••••.••. 

E~ity, ordiNlry .. 

E"°'i ty, pt"eference. 

Sl.ilsidies, 9r11nts • 

Loan A, foreign • 

Loon 8, foreign •• 

Lo;Jn t, foreitn 

Loan A, local •••• 

Loan 8, local •••• 

Loan t, local •••• 

Total loan ••••••.• 

Current liabilities 

lri overdraft 

Total finis ••••••• 

1992 

0.000 
0.000 

0.000 

-1009.375 
0.000 

0.000 

0.000 
-630.000 

0.000 

·-····-·---·---
-1639.375 

74.806 
1620. 161 

........................................... 

55.592 

1993 

0.000 

0.000 

0.000 

-1009.375 

0.000 

0.000 

0.000 

-630.000 

0.000 

--·-·-------·--
·1t39.375 

68.222 
34.193 

......................................... 

·1536.959 

1994 

0.000 

0.000 

o.ooc 

-1009.375 

0.000 

0.000 

0.000 

·630.000 

0.000 

-----------·-·· 
·1639.375 

34.411 
-664.412 

-------·-·-----
·2269.376 

J.:100 

0.000 
0.000 

• ~C09.375 
0.000 

0.000 

0.000 

0.000 

0.000 

-----·-·-------
·1009.375 

0.000 

·1088.692 

-----------·---
·:20911.067 

1996-99 

o.~ao 

~.000 

0.000 

·!OC9.37S 
0.000 

0.000 

0.000 
0.000 

0.000 
..................................... 

-1009.375 

0.000 
a.coo 

-------·-------
-1009.375 

SOOI~M SULPHA7c ••• NOi/EMBER 1990 
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8V·····································-····································· CQllFAR 2.1 • IALOO & CO. S.l.L., MILA!;, !~~-· ·· 

Ca&llflow Tables, construct· on in 1000 USS 

Tear ••• 

Total cash iltflow 

Financi•l resources 

Sales, net of tea 

Total cash outflow 

Total assets • 
Oper•t ing costs 

Cost of finance 

lepaymetlt 

Corporate tu 

t'ividends paid 

Surplus C deficit > 
C1&1lated cash balance 

Inflow, local 

Outflow, local 
Surplus C deficit ) 

Inflow, foreign 

Outflow, foreign • 

Surplus C deficit 

Net cashflow • 

C~l•ted net cashflow 

1990 

4950.0CJI' 

4950.000 

0.000 

5082.000 

4950.000 

0.000 

13:?.000 

0.000 

0.000 

0.000 

·132.0JO 

·132.000 

2400.000 
1980.000 
420.000 

2550.000 
3102.:JOO 
·552.000 

·4950.000 

·4950.000 

1991 

9780.000 

9780.000 

0.000 

9746.750 

9150.000 

0.000 

596.750 
0.000 

0.000 

0.000 

33.250 

·98.750 

4255.000 
2621.750 
1633.250 

5525.000 

7125.000 

·1600.000 

·9150.000 
·14100.000 

SCOIUM SULPHATE ··· NOVEMBE~ 1990 



8V·--·-·---------------------------------------------------···--------------- CClf!FAR 2.1 - BALOO & :o. S.~.:.., MIL.UI, t•.tl' ·•• 

Cuhflov tables, produt;tion in 1000 USS 

Year ••• 

Total cash inflow 

Financial resources 

Sales, net of tax • 

Total cash outflow • 

Total assets •• 

Operating costs 

Cost of finance 

Repayment 

Corporate tax 

Dividends paid 

Surplus ( deficit l • , 

Cll!Ulated cash balance 

Inflow, local ..• 

Outflow, local ••• 

Surplus ( deficit ) 

Inf low, foreign •• 

Outflow, foreign •• 

Surplus ( deficit ) 

Net cashflow •••• 

Cll!Ulated ne: cashflow 

1992 

2699.605 

74.806 
2624.800 

4319.767 

410.892 
1340.000 
929.500 

1639.375 
0.000 
0.000 

-1620. 161 
-1718.911 

2698.550 
2105.503 
593.047 

1.056 
2214.264 

·2213.208 

948.714 
-13151.290 

1993 

5317.822 

68.222 
5249.600 

5352.015 

353.000 
2294.000 

754.250 
1639.375 
311.390 

0.000 

-34. 193 
-1753.104 

5317.433 
3115. 168 
2202.265 

0.389 
2236.847 

-2236.458 

2359.432 
-10791.850 

1994 

6596.411 

34.411 
6562.000 

5931.997 

186.013 
2832.600 
579.000 

1639.375 
695.010 

0.000 

664.414 
-1088.690 

6596.050 
3707.844 
2888.205 

0.361 
2224. 153 

·2223.792 

2882.789 
-7909.065 

1995 

6562.000 

0.000 
6562.000 

5014.534 

0.000 
2832.600 
403.750 

1009.375 
769.110 

0.000 

1547.166 
458.476 

6562.000 
2951. 709 

3610.291 
0.000 

2063. 125 
-2063.125 

2960.291 
·4948.m 

1996 

6562.000 

0.000 
6562.000 

~966.305 

0.000 
2832.600 
323.000 

1009.375 
801.410 

0.000 

1595.615 
2054.091 

6562.000 
2984.010 
3577.990 

0.000 
1982.375 

-1982.375 

2927.Q<JO 
·2020.784 

1997 

6562.000 

0.000 
6562.000 

4917.935 

0.000 
2!332.600 

242.250 
1009.375 
833. 710 

0.000 

1644.065 
3698. 156 

6562.000 
3016.310 
3545.690 

0.000 
1901.625 

-1901.625 

2895.690 
874.906 

I 
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-··---·---------------·------·-----·--·----····--···--·-··-··---------·---- COMFAR 2.1 • BALDO .. co. S.R.L., MILAN, ITAL'I' ··-·· I 
cashflow tables, p•oduction in 

Yemr ••• 

Total cash inflow 

financial resources 

Sales, net of tax • 

Total cash outflow • 

Toul assets • 

Operating co1t1 

Cost of finance 

Repayment 

Corporete tax 

Dividends paid 

Surplus < dafici t > 

CU11Ulated cash balance 

Inflow, local ••• 

Outflow. local •.• 

>uriilus C delici t l 

lnH~w. foM1gn .• 

Outf!ow, foreign .. 

Surplus C deficit > 

Nee cashf low • . . • 

CU11Ul1tod not coshtlow 

1000 USS 

1998 

6562.000 

o.ooo 
6562.000 

4869.484 

0.000 
2832.600 
161.500 

1009.375 
866.010 

0.000 

1692.516 
S390.6n 

6562.000 
3048.610 
3513.390 

0.000 
11!20.875 

·1820.875 

2863.390 
3738.296 

1999 

6562.000 

0.000 
6562.000 

4821.035 

0.000 
2832.600 

80. 750 
1009.375 
898.310 

0.000 

1740.965 
7131.637 

6562.000 
3080.910 
3•81. 090 

o.:oo 
1740.125 

• 1740. 125 

2831.090 
6569.~87 

2000 

6562.000 

0.000 
6562.000 

3763.209 

0.000 
2832.600 

0.000 
o.ooo 

930.610 
0.000 

2798.791 
9930.428 

6562.000 
3113.209 
3~~8.791 

J.000 
~50.000 

·650.000 

2798.791 
?368 178 

2001 

6562.000 

0.000 
6562.000 

4255.209 

0.000 
2832.600 

a.coo 
0.000 

1422.610 
0.000 

2306.791 
12237.220 

6562.000 
3605.209 
2?56. 7?1 

O.JCO 
650.0CO 

-650.000 

2306. 791 
11674.970 

2002 

6562.000 

0.000 
6562.000 

4324.359 

0.000 
2832.600 

0.000 
0.000 

14~1.760 

o.ooo 

2237.641 
14474.860 

6562.000 
J674.360 
2387.~'0 

J.~00 

,50. JOO 
·650.000 

~237.640 

:3912.610 

2003 

6562.000 

0.000 
6562.000 

4324.359 

0.000 
2832.600 

0.000 
0.000 

1491. 760 
0.000 

2237.641 
16712.500 

6562.000 
3674.360 
:~37.~4.J 

J.JOO 
o;u,JCO 

·650.000 

2237.640 
'6150.250 

................................................................................................................................................................................................................................................. 

I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------·-------------····-----··-·------··-----------····-----------······- CQIFAR 2. 1 - BALDO & CO. S.11.L., MILA~. ;~1.• · · · · · 

C.asllflow tables, production in 1000 USS 

YHr •• 

Total cash inflow 

Financial r•sources 
Sales, net of tax 

Total cash outflow 

Total assets • 
Operating costs . 
Cost of finance • 
Repayment 

Corporate tu 

Divide;vjs paid 

Surplus ( deficit ) 
Cl.llLllated cash balance 

Inflow, local • • 
Outflow, local • • 
Surplus < deficit ) 
rr:flow, foreign 
Outflow, foreign • 
Surplus ( deficit l 

Net cash fl ow • • 
Cl.llLllated net cashflow 

2004 

6562.000 

0.000 
6562.000 

4324.359 

0.000 
2832.600 

0.000 
0.000 

149t.760 
0.000 

2237.641 
18950.140 

6562.000 
3674.360 
2887.640 

0.000 
650.000 

·650.000 

2237.640 
18387.890 

2005 

6562.000 

0.000 

6562.000 

4324.359 

0.000 
2832.600 

0.000 
0.000 

149t. 760 
0.000 

2237.641 
21187.780 

6562.000 
3674.360 
2887.640 

0.000 
650.000 

·650.000 

2237.640 
20625.530 

2006 

6562.000 

0.000 

6562.000 

4324.359 

0.000 
2832.600 

0.000 
0.000 

1491.760 
0.000 

2237.641 
23425.420 

6562.000 
3674.360 
2887.640 

0.000 

650.000 
·650.000 

2237.640 
22863.170 

SOO!UM SULPHATE ••• ~OVEi!BE< 1990 
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cashflow Discounting: 

a) Equity paid versus Net inca. flow; 
Net present value •••••••••••••• 
Internal Rate of Return (IRRE1> 

bl Net llOrth versus Net cash return: 
Net present value •••••••••••••• 
Internal Rate u~ Return (IRRE2) •• 

c) Internal Rate of Return on total investment: 

3140.28 at 

16.28 l 

4213.51 at 
17.06 % 

Net present value •••••••••••••• 4175.98 at 
Internal Rate of Return ( IRR> •• 14.49 l 

Net Uorth = Equity paid plus reserves 

10.00 l 

10.00 % 

10.00 % 

I 

I 
a.ALDO ' CO. S.R .L •• P!ILAN, !TALY - - - - - I 

I 
I 
I 
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8V··········································································· CCJIFAR 2. 1 · BAlOO' ~- S.il.:. .. ~r:."~. ;·~.· 

Net tncom. St•t...,,t in 1000 un 

Year • 1992 1993 1994 1995 1996 

Tot•l sales, incl. s•les tu 2624.Sl~O 5249.600 65'52.000 6562.nco 6562.~00 
Less: v•riable costs, incl. sues tu. 0.000 0.000 0.000 0.000 O.COO 

Variable margin 2624.800 5249.600 6562.000 6562.000 6562.000 
As X of total sales 100.000 100.000 100.000 100.0CO 100.000 

Hon-variable costs, incl. depreciation 2762.375 37t6.875 4245.475 4235.475 4235.1.75 

Cper•tiot19l .. rgin 

As X of tot•l sales 

Cost of finance 

Gross profit 

Allowances • • 

Tuable profit • 
Tu 

Net profit 

Dividends paid • • •• 

Undistributed profit • • • 

AccU11Jlated undistributed profit 

Gross profit, X of total sales 

Net profit, % of total sales 

ROE, ~et profit, ~of equity 

ROI, ~et profit+interest, X of invest. 

·138.075 

·5.260 
1532.725 

29.197 
2316.525 

35.302 
2326.525 

35.455 
2326.525 

35.455 

929.500 754.250 579.000 403. 750 323.00C 

·1067.575 778.475 1737.525 1922. 775 2003.525 
0.000 

·1067.575 
0.000 

·1067.575 

0.000 
·1067.575 

·1067.575 

·40.673 

·40.673 

·22.405 

·0.956 

0.000 0.000 

778.475 1737.525 
311.390 695 .010 

'67.085 

0.000 
467.085 

·600.490 

14.829 

8.898 

9.802 

8.297 

1042.515 

0.000 
1042.515 
442.024 

26.479 
15.887 

21.879 

10.903 

0.000 
1922.775 
769. 110 

1153.665 

0.000 
1153.665 
1595.689 

29.302 
17.581 

24.211 

10.472 

0.000 

2003.525 
801.410 

1202. 115 

o.ooc 
1202. 115 

2797.804 

30.532 

18.319 

25.22!! 

10.255 

SCO !UM SUlPHA TE • • • NOVE!4BER 1990 



• • • • • • ••• • ••• • •• •• • •••••••••• •••••••••••• • • • • • • ••• • •• ••• •• •• • •• •• • ••• •••••• CCllFll 7. 1 . IAlOO' co. s.a.L., .. =~··· [~AL! ...•. 

Net lncGlllC Statement in 1000 USS 

Total sales, incl. sales tax 
Less: variable costs, incl. sales tax. 

Vari~le •rgin •• 
As X of total sales 

Non-variable costs, incl. depreciation 

OpRrational •rgin • 
As X of total sales 

Cost of finance 

Gross profit • 
Al lo.oances • 
Taxable profit 
Tu • • 

Net profit 

Dividends paid 

Undistributed profit 
ACCUlllJlated undistributed p!"Ofit 

Gross profit, X of total sales 
Net profit, X of total sales 
Ree, Net profit, X of equity • 
ROI, Net profit•interest, X of invest. 

1997 

6562.000 
0.000 

6562.000 
100.000 

4235.475 

2326.525 

35.455 

242.250 

2084.275 
0.000 

2084.275 
833.710 

1250.565 

0.000 
1250.565 
4048.369 

31.763 
19.058 

26.245 
10.037 

6562.000 
0.000 

100.000 

4235.475 

2326.525 
35.455 

161.500 

2165.025 
0.000 

2165.025 
866.010 

1299.015 

0.000 
1299.015 
5347 .384 

32.993 
19.796 

27.262 
9.820 

1999 

6562.000 

0.000 

6562.000 
100.000 

4235.475 

2326.525 

35.455 

ao.75o 

2245.775 
0.000 

2245.775 
898.310 

1347.465 

0.000 
1347.46~ 

6694.849 

34.224 
20.534 
28.278 
9.603 

2000 

6562.000 
0.000 

6562.000 
100.000 

4235.475 

2326.525 
35.455 

0.000 

2326.525 
0.000 

2326.525 
930.610 

1395.915 

0.000 
1395.915 
8090.764 

35.455 
21.273 
29.295 

9.386 

2001 

6562.000 
0.000 

6562.000 

100.000 

3005.475 

3556.525 
54. 199 

0.000 

3556.525 
0.000 

3556.525 
1422.610 

2133.915 

0.000 
2133.91~ 

'.0224.680 

54.199 
32.519 
44.783 
14.348 

SODI'-" SULPHATE ••• llOVEMBU '.990 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I • 
I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CQIFA.' 2.1 • IAlDO & CO. S.il.l., "!;..a•. !"a.• 

I 
1000 USS 

Yeu· . . - . 2002 2003 2004 zoos 2':C6 

I 
Total sales, incl. sales tu - . - - . 6562.000 6562.000 6562.000 6562.000 6562.QCO 
Less: variMlle costs, incl. sales tu. 0.000 0.000 0.000 0.000 0.0CJ -........................................ ----··--·-···-- ·---·--·------- ---·-·--··----- -... --............ ---· ...... 

I 
Varhble .argin - 6562.000 6562.000 6562.000 6562.000 6562.COO 
As X of total sales 100.000 100.000 100.000 100.000 100.000 

~on-variable ~osts, incl. depreciation 2832.600 2!32.600 2532.600 2532.600 2532.tae;: 

I 
........................................... .......................................... ... ........................................ --·---·-·------ ..... -.. --........................ -

Operational •rgin - 3729.400 3129.400 3729.400 3729.400 3729.4\:0 
As X of total sales 56.833 56.an 56.833 56.833 56.533 

I 
Cost of finance - - - - . - . - - 0.000 0.000 0.000 0.000 O.OCJ 

·-·------------ ------·-·------ ----•-•#••·---- ........................................... --......... -.............. --... 

Crass profit 3729.400 3129.400 3729.400 3729.400 l729 ... 4CQ 
AllOWW!Ces - - 0.000 0.000 0.000 0.000 o.oco 

I 
Taxable prof it 3729.400 3729.400 3729.400 3729.400 3729.400 
Tu - 1491.760 1491.760 1~91 .760 1491.760 1491 .760 

........................................... . -----............... ............................................ --------------· ......................................... 
let profit . . . . . . . 2237.640 U37.640 2237.640 2237.640 2237.640 

I Oividends paid . - - . - . O.OGO 0.000 0.000 0.000 0.000 
Undistributed profit - - - . 2237.640 2237.640 2237.640 2237.640 2237.640 

I 
Accuoulated undistributed profit 12462.320 14699.960 16937.600 19175.24') 2'412.880 

Cross prafi t, X of tOUl sales 56.833 56.833 56.833 56.833 56.833 
let profit, X of total sales 34. 100 34. 100 34. 100 34. l()J 34.100 

I 
llCE. Net profit, % of equity 46.960 46.960 46.960 46.960 46.960 
ROI, !«et profit•interest, % of invest. 15.046 15.046 15.046 15.046 15.046 

I 
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Total assets 

f;aed assets, net of depreciation 

Canstr-...ction in progress 
Current assets • • • • • • • • 
c.sh, benk •••••••••• 

Call surplus, finance available 

loss carried forward 
lOSS ••••••••••••• 

Tot;at l illbil it i H 

E~ity capital 

Reserves, retained profit 

Profit •••••••••• 

Long and medi~ te,.. debt • 

current liabilities ••. 

8arlk overdraft, finance r~ired. 

Totill debt ••••••• 

E~ity, X of liabilities 

1000 USS 

1990 

5082.000 

0.000 

5082.000 

0.000 

o.oco 
0.000 

0.000 

0.000 

5~.000 

---·--------·--
2000.000 

0.000 

0.000 

2950.000 
0.000 

132.00Q 

3082.00C 

39.355 

1991 

148211.750 

5082.000 

97'6.750 

0.000 

0.000 

0.000 

0.000 

'l.000 

1411211.750 

------------·-· 
4765.000 

0.000 

0.000 

9965.000 
0.000 

911.750 

10063.750 

32.134 

- IAlCO 1 :::>. S-~-~- ... H.All. !"A;.• 

---·-··--···---------------------------------------------·--------------------------------------·---·-···---------····-----····--
SCll ILM SUlPHATE • • - llOVEMllER 1990 
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• 
I SY--------------------------------------------------------------------------- CQMFAI 2. I · IAlDO' c:l. S.l.L.. l!!~All. :-~-· . · 

I Projected lelenc:e ShfftS, Pr~tion in 1000 USS 

Tear - . - . . . . - - 1992 1993 1994 1995 ~996 

I Total UUtS - . - . - . . . . 148114.340 13814.470 tZt20.520 t0575.630 t0768.370 

---·------··-·- ·--·----------· ........................................ --------------- ........................................... 

Fixed assets, net of deprecietion 13405.880 11983.000 10570.130 9167.250 nC4.37'5 

I 
Constr..c:tion in progress 0.000 0.000 0.000 0.000 o.oco 
Current essets - . . - - - . 396.350 750.850 rn. tt3 935. 113 935.113 

ColSll. balllt - - - - - - 14.542 13.042 14.792 14.792 14.792 

Cail St,;.-plus, fi~e eveil.tlle 0.000 0.000 0.000 458.473 2054.088 

I 
Loss carried fOf"\Alrd 0.000 t067.575 600.490 0.000 o.::ioo 
loss - - - - - . - 1067.575 0.000 0.000 0.000 o.~oo 

I Total liabilities - - - - - - . 148114.340 11814.470 12120.520 10575.630 10768.370 
.......................................... .. .......................................... ------·-------- ···------------ ......................................... 

EQJity capital . . - - 4765.000 4765.000 4765.000 4765.000 476:i.OOO 

leserves, retained profit - 0.000 0.000 0.000 442.024 t595.689 

I Profit - . - . - . . . 0.000 467.085 1042.515 1153.665 1202.115 

Long end mecsi ... terw debt 8325.625 66116.250 5046.875 4037.500 3028. 125 

Current l iebil ities . - 74.806 143.028 177.439 177.439 177.439 

I 
Bri ovenlreft, fi~e required. 1n!l.911 1753. 104 lO!llS.692 0.000 0.000 

Tot111l debt . - - . . 10119.340 8582.383 6313.006 4214.939 3205.564 

I 
EQJity, % of I iabi l ities 32.014 34.493 39.313 45.056 44.250 

500 llM SlA.PHA TE - - - llOVE!lllU 1990 

I ··-···---··-····-····-------··-----·-·········--------···········---······· CO!FAll 2.1 - BALDO' CO. S.R.L., l!ILAll, ITAlT ••••• 

Projected lelenc:e Sheets, Proclx:tion in 1000 USS 

I Tear . . . - . - - . 1997 1998 t999 2000 2001 

Total assets . 11009.560 11299.200 11637.290 13033.200 t5167. 120 
... ..................................... ......................................... ------·--······ ----------·-··· ·------------·· 

I Fixed assets, net of depreciation 6361.500 4958.625 3555.750 2152.875 1980.000 

Construction in pro;ress a.ooo 0.000 0.000 n.ooo 0.000 

Current essets . . . . . 935.113 935.113 935. tt3 935. 113 735.113 

I 
Cesll, beflk . . . . . . 14. 7'92 14.792 14.792 14.792 t4.792 

Cash SU'"?I US, f i "81\C~ AYAil ltbl ~ :J~.1~J ~!~ .. ~ 7~~~-lli 'nl:.:.2:. ~i21; .. ;~v 

loss c•rried forwerd 0.000 0.000 0.000 0.000 0.000 

Loss . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I Total liabilities . . . . . 11009.560 1t299.200 11637.290 13033.200 15167.120 
·- ......................... - ---····--··---- ......................................... .......................................... .................................. 

I EQJi ty eapi ul . 4765.000 4765 .000 4765.000 4765.000 4765.000 

Reserves, retained profit 2797.804 4048.369 5347.384 6694.849 8090.764 

Profit . . . 1250.565 1299.015 1347.465 1395.915 2133.915 

I 
long ... llldiUI tenl debt 2018.750 1009.375 0.000 0.000 0.000 

Current lllltlilltlH 1n.439 1n.439 in.439 177.439 1n.439 

lri overdreft, finenc:e required. 0.000 0.000 0.000 0.000 0.000 

I 
Total debt 2196.189 1186.814 in.439 1n.439 tn.439 

Equity, % of liabilities 43.281 42.171 40.9~6 36.560 3t .417 

I 
I 
I 



• 
I 

CCMFll 2. 1 • BALDO & CO. S.R.L, MILAll, lfALT ·•••• I 
Projected lal...:e Shttts, Prooi,,ction in 1000 USS 

2003 2004 200S I 
Total assets . . . . . . 17404.760 19642.400 21880.040 24117.680 26355.liO 

... .......................................... ........................................... ... ...................................... ......................................... ... ....................................... 

Fiaed assets, net of deor:ciation 1980.000 1980.000 1980.000 19llO.OOO 1980.000 

c-tMJCtion in prog:-ess 0.000 0.000 0.000 0.000 0.000 I 
Current assets . . . . . . . . . 935.113 935.113 935.113 935.113 935.113 

Cull, t.rlk . . . . . . . . . . 14.792 14.7'92 14.79Z 14.7'92 14.7'92 

Casll surplus, finance available 14474.860 16n2.500 18950.130 211117.780 23425.420 

Loss carried forward 0.000 0.000 0.000 0.000 0.000 
I 

Loss . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I 
Total liabilitiH . . . . . . . 17404.760 19642.400 21880.040 24117 .6llO 26355.320 

... ...................................... -·----··------- --------------- .......................................... ............................................. 

Equity capital . 4765.000 4765.000 4765.000 4765.000 4765.000 

Reserves, retained profit 10224.6llO 12462.320 14699.960 16937.600 19175.240 I 
Profit . . . . . . . 2237.640 2237.640 2237.640 2237.640 2237.640 

Lang n mdiua term debt 0.000 0.000 0.000 0.000 0.000 

Current liabilities . . . . 177.439 177.439 177.439 177.439 177.439 

hnk overdraft, finance r~ired. 0.000 0.000 0.000 0.000 0.000 I 
Total debt . . . . 177.439 177.439 177.439 177.439 177.439 

Equity, X of liabilities 27.378 24.259 21.778 19. 757 111.0llO 
I 

SODllJ4 SULPHATE • · • NOVEMBER 1Q90 I 
I 
I 
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I 
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ANNEXE2 

FOREIGN EXCHANGE EVALUATION 
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SV------------······················-··--···-·--·········-··········-········ CXJIFAI 2. I • IALDO' CO. S.R.L.. MU.AN • ...... . . ~-

ForeiS!:! ~•Ch1!:!9e Effect in 1000 USS 

Econamic Analysis ••eluding indirKt eff.c•s 
too uni ts foreign OJ ,. 

totill foreign inflow 

~ity cepitel 
subsidies, grants 

lo.ns ' overdrilf t 
ellPCJrts . . 
indirect effects 

total foreign outflow 

royalties 

~ipment . 
illlpOrted .. teriills 
repaytnen t loans ' overd. 
other repayments . 
repatriated wages 
dividends piiid 
interests 
indirect costs 

net foreign e•chge flow 
i~rt substit•n effect 
net forgn exchge effect 

present values at 
foreign exch~ngc flow • 

net forgn exchge effect 

100.00 la'i ts loul OJ 

grend totel totel const~. 

8076.81 8075.00 
-................................. ... ................................ 

0.00 

0.00 

8076.81 

0.00 

............. 

29610.80 
.................................... 

0.00 

8750.00 

9350.00 

8076.81 

0.00 
0.00 

0.00 

3434.00 

.................. 

-21534.00 

93180.40 

71646.40 

10.00 % 
·13173. 15 

28060.65 

0.00 

0.00 

8075.00 
0.00 

................... 

10227.00 
.................................. 

0.00 

9700.00 
0.00 
0.00 

0.00 
0.00 

0.00 

527.00 

.............. 

·2152.00 
0.00 

-2152.00 

SCI) !UM SULPHATE 

•.••••••• construction •.••• __ • __ production 
tot el pr~. 1990 1991 1992 1993 

l.a1 2550.00 5525.00 t.06 0.39 
... ............................... ................................... ... ... -........... -........... . ............................. ----- -- ..... -.... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 c.oo 
1.81 2550.00 5525.00 1.06 0.39 

0.00 0.00 0.00 0.00 :J .. =:o 
................. . ............... ...................... ......................... . ............ 

19383.llO 3102.00 7t25.00 2214.26 2236.!5 

--·--------- ................................... ..................... -- .. -- .. ................... -...... - ------------
0.00 0.00 0.00 0.00 o.:c 

·950.00 3000.00 6700.00 178.89 142.22 

9350.00 0.00 0.00 380.00 520.00 
8076.8t 0.00 0.00 1009.38 1009.3S 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 O.uO 
0.00 0.00 0.00 0.00 0.00 

2907.00 102.00 425.00 646.00 565.25 
. ............ .............. .. ............... ........... . ............. 

·lf382.00 ·552.00 -1600.00 -2213.21 -2236.~6 

93180.40 0.00 0.00 2624.80 5249.~J 

73798.40 ·552.00 ·1600.00 41 t.59 3013. 14 



•••••••••••••••••••••••••••••••••••••••••••••·•••••••••••••••••••••·••·•·•• Ctl'IF.11 2.1 • l.ILDO I CO. S.l.L., "llA•, trAl' ····· 

Forei!!! ~ach!!:!51! ~ffect in 1000 USS 

Econmic Analysis eJ<cluding ind~rect effects 

100 uni ts foreign cu " 

totel foreign inflow • 

equl ty cepltel . . 
slAlsidies, 1rents 

l~ I overdr•ft 

exports . . . 
indirect effects . 

to tel foreign outflow 

royelties . . . 
equii:-erit . . 
i""°"ted .. teriels 
repeymnt lomw I. ovard. 

other repe~ts 

repetrieted ..eges 
dividends peid • 

interests . . 
indirect costs 

net foreisn eac:h1• flow 

i111POrt substit'n effect 

net forsn eJ<chge effect 

present v1lues It 

foreign exchqe flow • 

net forgn exc:hge effect 

100.00 ..... its lOCll cu 

1994 1995 

0.36 0.00 

--···---··-- -- -............ -··-
0.00 0.00 

0.00 0.00 

0.36 0.00 

0.00 0.00 

........... -.. -............. 
2224.15 2063.13 

............................... ... ..................... 
0.00 0.00 

80.28 0.00 

650.00 650.00 
1009.38 1009.38 

0.00 0.00 

0.00 0.00 

0.00 0.00 

4114.50 403.75 

............... .................. 

·2223. 7'9 ·2063.13 

6562.00 6562.00 

4338.21 4498.118 

10.00 x 
·13073.15 

28060.65 

SOOll.l'I SULPHATE 

prom.ct ion 

1996 1997 1998 1999 2000 

0.00 0.00 0.00 0.00 0.00 
.......... -................... ... .................... ... .......................... . ............................... -·------···· 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 a.co 
............ . ............... . ................ ................. .................. 

1982.38 1901.63 1820.88 1740.13 650.00 
. ............................ ... ................................ ... ............................... ... ............................ 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

650.00 650.00 650.00 650.00 650.00 

1009.38 1009.38 1009.38 1009.38 0.00 

0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

323.00 242.25 161.50 80.75 0.00 

. ........... ............... .................... ................. ............... 

·1982.38 ·1901.63 ·1820.88 ·1740.13 ·650.00 

6562.00 6562.00 6562.00 6562.00 6562.00 

4579.63 4660.38 4741.13 482l.88 5912.00 
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·······--·····················-············································ CQIFAI 2. l • IAlDO & CO. S.R.L •• lllLAll. !TA"-' · ·· · · 

Fot1il!! i•e!!!!! iffS£s in 1000 USS 
Ec-ic Analysis excludi,. indirect effects 

100 la\its foreign OJ • 

total foreign inflow 

-..iity capital . 
S\bsidies, grMts 

l- & ownlnft 
exports . . . 
indirect effects 

total foreign outflow 

r~lties . 
-..ir:-nt . . . 
i11POrted .. terials 
repayment loans & overd. 

other repayments 

repatriated wages 
dividends paid 

interests . 
indirect costs 

net foreign exchge flow 

i11POrt substit•n effect 

net forgn exchge effect 

present values n 

foreign eachenge flow • 

net forgn exchge effect 

100.00 la\i ts locel QI 

2001 2002 

0.00 o.oo 
-- -....................... ............................ 

0.00 o.oo 
0.00 o.oo 
0.00 o.oo 
o.oo o.oo 

.................... .. .. .. .. . . . . . . . . 

650.00 650.00 
.................................. . ............................. 

0.00 
0.00 

650.00 
0.00 

0.00 
0.00 
0.00 

0.00 
.................. 

·650.00 

6562.00 
5912.00 

10.00 % 
·13073.15 

28060.65 

0.00 
o.oo 

650.00 
D.00 

o.oo 
0.00 

" r" 

·650.00 

6562.00 

5912.00 

SODll.11 SULPHATE 

prO<Nctian 

2003 2004 2005 2006 2007 

0.00 0.00 0.00 il.00 0.00 
.................................... ... ...... --...... --....... ---·-------· .................................. ... .............................. 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

. . .. ... .. . . . . . . .. ................. ............. ........ -..... -.... .................... 

650.00 650.00 650.00 650.00 ·1349.58 
............................... ... ............................. ... ................................. .......................... ·-----------

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 -1351.39 

650.00 650.00 650.00 650.00 0.00 
0.00 0.00 0.00 0.00 1.81 
0.00 0.00 0.00 0.00 D.00 
o.oo 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

.............. ................. . ................. . ........... .................. 

·650.00 ·650.00 ·650.00 ·650.00 1349.58 

6562.00 6562.00 6562.00 6562.00 0.00 
5912.00 5912.,0 5912.00 5912.00 1349.58 
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OPPOR1UNl'IY STIJDI~ 

ENGINEERING INDUSTRIES 

Nigeria's engineering sub-sector appears to be relatively developed. looking at large number of 

establishments involved in it. On the whole. it accounts for about 17 per cent of total manufacturing 

production. 

However, the subscctor is very weak structurally, consisting mostly of the assembly of imported 

components. Imports of engineering inputs account for about 80% of the total imports on the 

average annually. The subscctor bas, therefore, been hard hit by the shortage of foreign exchange. 

The sub-sector's major weakness is the absence of industries producing basic materials, necessary to 

other industries to develop, such as steel products. 

The country's steel industry produces only low carbon structural steel. iron rods and stee! wire 

products such as netting, nails and screws. The production of a large number of steel rolling mills is 

based on imported billets. 

There is far the time bc;ng no production of flat shceLS in the country thereby precluding the 

establishment of other industries like press shops for car bodies, tins and cans production, galvanized 

sheets etc. 

Foundries are numerous, but only few of them are in a positi'.>n to produce castings such as gears, 

shafts, or others like spare parts. 

ENGINEERING INDt;STRY 
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OPPOR1UNnY S111DID 

BASIC ASSUMP'nONS FOR 111E FINANCIAL ANALYSIS 

The following basic assumptions have been considered for all the projects in the financial analysis 

carried out by means of the COMFAR. 

a) Economic life 

Fifteen years have been considered the operational life of the plants. even if for some of them a 

longer life can be easily anticipated; this life span is largely sufficient to appreciate the 

profitability of a projed; the increase of IRR due lo longer life is defmitely very small; 

b) Rate ofdiscouat: IW. 

c) Depredation: straigbdiDe type; 

rates: 

scraps: 

d) Foreign loan 

10 % for machinery and cquipmenl 

5 % for civil works 

20 % for site preparation and pre-production expenditures 

10 % for machinery and cquipmenl 

50 % for civil works and site preparation 

amount: 85% Clf the value of the imported machinery and equipment (installation 

C05'S included) as per "consensus· terms; 

repayment: within 8 years with 2 years of grace; 

amortization: constant principal type; interest 8% 

e) Local loan 

repayment: within three yecus, starting from the first year of production; 

amortization: constant principal type; interest 15% 

FINANCIAL ASSUMPnONS Paar I 



OPPORTIJNrl'Y snJDIES 

f) Wortiag capital 

Minimum days of coverage of the COSlS considered by the COMFAR programme: 

. accounts receivable 

. invcntory raw materials 

. inYCntory utilities 

. inYCntory energy 

. inYCntory spare parts 

. work in progress 

. cash in hand 

. fmisl:e:I products 

. accounts payable 

g)Tues 

FC LC 

30 30 

180 (j() 

1 1 

1 1 

180 180 

defined case by case 

15 15 

defmcd case by case 

1 30 

The products are considered as sold ex-works; consequently the profit tax only ( 40%) has been 

included in the calculations. Tax holiday and other incentives foreseen to joint venture 

investments have no< been included. 

h) Cul'ftllc:y 

All the costs arc expressed in Naira or US dollars; in the COMF AR in US dollars only; the 

exchange rate has been assumed as 7.9Nper1 US dollar. 

FINANCIAL ASSUMntONS Pap II 
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OPPORTIJNJ1Y STIJDIF.S 

i) Utilldes 

The following prices have hero assumed f oc evaluating lhe annual czpcnditurcs: 

ga.wlinc 

electriciry 

cooling water (recycled) 

cooling water (make-up) 

fuel oil 

dcminerali7.Cd water 

LP steam 

j) BEP 

The BEP evaluations have been developed according to lhe formula. 

fixed Costs 
Revenue - Variable Costs 

The Direct personnel cost bas been considered as fixed cost. 

k) Salaries 

General Manager 

Tcclmical manager 
or 

N/Y 

50000 

40000 

Deputy G. M. 45000 
r:.:iancial manager 40000 

Production manager 40000 
Chief Engineer 

Chemist 25000 
Engineer 

Senior accounr. 25000 

Senior clerk 
Sale Dep. Head 
Purchase Dept. Head 12000 
Workshop head 

0.076 S/l 

0.1 S/KWh 

0.0090S/m3 

0.006S/m3 

0.03$/Kg 

3.5S/m3 

8$/t 

FINANCIAL ASSUMmONS Pap Ill 



OPPORTIJNnY S11JDIES 

Foreman or Supervisor 

Store Dept. bead 
Mecbanical store bead 
Analyst 
Electrician 
Mechanic 

Security officer 
Secretaries 

Shift operators 
Store clerks 
Purdmc dept. Ass. 
Account clerk 
Clerk 

ScmjsQJled workers 
Guard 

Unskilled workers 
Unskilled labourers 

12000 

10000 

~ 

The aboYc figures have been increased by 40% overheads to consider the actual expenditures for 
the company. 

e) Pre-produdioa Expemes 

Expenditures for establishment of CO!Dpany: 1 % of the investment 

Salaries: Gen.Man+ 
Tech.Man.+ 
Fm.Man. 

for the whole period of construction 

Adm. manager: 3 months 1st year of construction and 6 months for 
the 2nd year of construction 

Maint. Man. 8 months of last period of construction 

Training 

m) Erection 

Chemist 
Product Man. 
Foreman 
Chief eng. 
Engineers 
Others 

10 % of the cosl of machinery and equipmenl in FC 

20 % of rhe cosl of machinery and equipmenr in LC 

FINANCIAL ASSUMmONS 

Estimated case by case 

PaplV 
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OPPORTIJNTIY STIJDIES 

n) Chilworb 

S 700 /m2 (per Door) 

lndUSlrial buil~ $400 /m2 

o) Fniglat. tua ud duties 

1 • FC = 10% of the F.O.B. cosu 

2 • LC = 20% of the F.O.B. cosu 

p) Other iwumptioos, different from those specificd abcwc, arc indicated on the paragrpaphs of each 

study. 

q) At this stage no current investments have been considered. 
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OPPORTUNnY STIJDY 

SJJMMARY AND CONCLUSIONS 

This study anal~s the opponunity of setting up a plant for the assembling of small tractors iii 

Nigeria. The envisaged plant has a nominal capacity of 2.000 u:llts per year, based on 250 days/y. 8 

hours 1 shift/day.<1> 

The financial analysis of such a project was carried out. 

Details arc given in chapter 9. 

The salient data of the project arc as follows: 

- rixcd assets: USS 8,091,3(,0 (USS 4,000,000 in foreign currency) 

- Worlcin& goital (at full production): USS 3,876,868 (USS 3,309,000 in foreign currency) 

- Internal Rate of Return: 16.97% 

- Break-Even Point (at 5th year of production) 29% 

- Pay-Back Period: less than 7 years (including construction period) 

- Employees: 127 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 34,959,820 (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibility study be undenaken. 

l. INIRODUCTJQN 

1.1 Nigerian economy, up to the 60's, was based on agriculture. Up to that period, the country was not 

only self sufficie=t in production of food commodities, but was able to expon items such as palm-oil, 

cocoa, ground nut and cotton. 

More than 70% of cultivated land is owned by peasant farmers, who use hand tools in their farming 

operations. The size of the average holding is between 3 to 5 ha. 

1.2 lo the 70's, Nigeria became an oil producing country; the process of industrialization started and, in 

general, an appreciable improvement of the social situation was registered. 

The demand for consumable goods and food products increased dramatically and the gap between it 

and the domestic supply was filled by imports. 

(I) for additional background material. see Volume I p. 186. 
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OPPORTIJN11Y STIJDY 

To correct this ocgativc situation and to enhance agricultural outputs, farmers were provided ""ilh 

incentives such as: 

- the establishment or tractor hiring units, to which individual farmers could apply for obtaining 

services, paying an acceptable fee; 

- the establishment of land clearing unit under which developed areas were allocated to farmers and 

provision for subsidy to the same for the purchase of tractors and other mechanical equipment was 

made. 

- the provision or subsidies for buying fertilizers, seeds and insecticide. 

The Federal Government established in 1976 facilities for manufacturing tractors and implements in 

order to boost the agricultural mechanization and, at the same time, create a basis for the 

engineering industry. 

A joint-venture projea with Stcyr Daimler Puch of Austria made possible the setting up of a plant in 

Bauchi for the manufacture of tractors and commercial vehicles. 

Another venture was set up with Fiat Trauori/lveco of Italy: for the assembling of tractors and 

trucks Kano and National Truck Manufacturers Ltd., Kano was established. 

Stm Nlccria ltdu Bauclll 

This plant started the activity as imported SKD (Semi-knock-Down) and CKD (Completely Knock

Dowo) assembling unit with a program of using parts and components made available by indigenous 

industry. 

The planned annual capacity was 5000 units of 70 HP agricultural tractors, 8000 units of trucks and 

4000 units of electric generating sets. The production of tractors reached its peak in 1981 with an 

output equivalent to only 29% of the nominal capacity. 

At present, the plant is assembling only few units and the forecast is to wind up the assembly. The 

management is studying the diversification of the production, using the existing facilities. 
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OPPORTI.JNITY SlUDY 

National Trvq Manufactums ltJ. Kano 

This plant started operation with SKD and CKD compon-:nts. The planned capacity was 3000 

tractors having a power ranging from 60 to 190 HP. The plant stopped its operation in 1988 and the 

company closed down in 1989. 

The reasons that brought about the failure of these lWO ventures arc not very clear. 

According to the management of the plants. the major reasons arc strictly related to fmancial 

problems, which the lWO companies were not able to solve such as too long delays in the payments 

for sales and c:xlrcmc difficulties in getting the necessary hard currency to import components. 

The consultant believes that there arc other reasons for the failure. 

If the problem is analyzed from the side of the farmers it is possible to enumerate other reasons that 

can be considered determinant for the stoppage of the plants operation. Among others, the following 

three seems to be the most important: 

... KIND OF TRACTORS 

The types of the machines produced arc carbon copies of the macmnes used in the countries 

where the agricultural mechanization has reached an advanced stage without any adaptation to 

the Nigerian environment. 

b. PRICE OF TRACTORS 

The selling prices, despite the Government's subsidies to the buyers, arc too high for the majority 

of the farmers. 

c. MENTALrIY OF FARMERS 

It is generally true that peasants all over the world cannot be easily convinced to abandon their 

traditional way of farming. Moreover, Nigeria has large families which provide cheap labour for 

farmi.,g operations. Many farmers also use animal drawn implements, therefore any invest:..ncnt 

in machines is not favourably considered. 
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Ways to induce farmers to use mechanical equipment were tried. One of them was to co •"ince 

the farmers to form cooperatives, in order to pool the resources for buying agricultural machines 

and share their use. 

Government policy is to attain self sufficiency in agricultural production. Farm mechaniza~on is one 

of the cousidcred measures. Hence this proposal recommended the assembly of tractors based on 

the following conditions: 

- high percentage of indigenous manufacturing contribution 

- strong construction 

- simple design 

- easy maintenance 

- reasonable price 

This study will analyze the installation of a plant for the manufacture of tractors powered by diesel 

engines of 20 and 30 HP. 

MARKET AND Pl.ANT CAPACDY 

THE DEMAND 

There is no information and data available for the assessment of the demand of tractors of small and 

medium power. 

The potential of the market is great, but it is hard to anticipate what will be the reaction of the 

farmers to the product. 

On the basi of similar experiences in other countries and taking into consideration previous studies 

carried out in Nigeria, a demand in the range of 2,000 to 5,000 units per year can be assumed. 

THE SUPPLY 

At present, as already mentioned in the introduction, there arc no facilities in Nigeria manufacturing 

small/medium tractors and data on imports are not available. 
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OPPOR1lJNl1Y snmv 

PLANT CAPACl1Y 

The plant is designed for an output of 2000 units per year: 

1000 units 2 WD powered with 20 HP diesel engine; 1000 units 4 WD powered with 30 HP diesel 

engine; 

These quantities can be changed in accordance with the response of the market. 

The production is based on 250 days/year, 1 shift/day. 

THE TRACTORS 

The proposed tractors have been specially studied, designed and arc manufactured to meet the needs 

of developing countries farmers. 

They arc perfectly in line with the requisites already mentioned in chaptc• 1. The main features arc 

the following: 

Technical specifications 

. steel frame 

. 1ear wheel drive or four wheel drive 

. front wheel steering 

. diff ereotial gear - diffc:rencial lock 

. pivoting front axle 

. drumbrakcs dm. 180 mm on front wheels with parking brake rear wheels 

. disk brak~ on rear wheels (optional) 

. rear P.T.O. 

. front P.T.O. 

. front tires 4.00 - 12 

. rear tires 6.50 - 16 

. wheel base 1450 mm . 

. front tracks 1150 mm. 

. rear tracks 1200 mm. 

. total lenght with cutting bar 3450 mm . 

. total height 1500 mm. 
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. total weight (without implements) kg. 780 

. 3 point linkage cat. 1st 

. rear hook for trailers 

Engiae 

. two cylinders four strokes air cooled diesel engine 

. rated horse power 20HP at 3000 R.P.M. 

or 

. 3 cylinders four strokes, air cooled diesel engine 

. rated horse power: 30 HP at 3000 R.P.M. 

Clutch 

. single disk 1112 inches d.-y clutch, mechanicallt operated 

Gearbox 

. six forwards and three reverse speeds with slidinfs gears 

. four satellite differential sets with locking device 

. final reduction set 

Steering 

. rack and pinion steering box 

Brakes 

. drum service brakes on the front wheels,, mechanically operated 

. drum parking brake on the gear box, mechanically operated 

Hydraulic system 

. open center hydraulic system with engine operated gear pump 

. pump capacity 8.2 c.c. 

. maximum operating pressure 180 bars 

. manually operated valve with 3 ways distributor 

Uftln1 and trailln1 device 

Front lifting device (specific for cutting bar and for harvester binder) hydraulically operated . 

. rear standard 3 point linkage, category 1, hydraulically operated 

. lifting capacity (at the end balls) 900 lbs 

. rear standard hook for trailers 
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OPPOll1UNITY snJDY 

Electric: ud liftiq system 

. U volts with engine opcrared A.C .. 480 wall gcnera1or 

. 45 Am hauery 

. engine starting device 

. head lamps 

. rear road signals 

SALES PRICES AND REVENUE 

The following selling prices will be considered: 

• 20 HP 2 WD tractor us s 6,500 

- 30 HP 4 WD lractor USS 8,000 

II is expected lhal lhe planl will reach its nominal outpul in the third year of opcralioo, passing 

through two steps: 

1st year 30% 

2nd year 60% 

Tb ; revcnuu will be as follows: 

1st year 

2nd year 

3rd year 

(1,950,000 + 2,400,000) 

(3,900,000 + 4,800,000) 

(6,.500,000 + 8,000,000) 

USS 4,350,000 

USS 8,700,000 

USS 14,.500,000 
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3. l\fATERIAL AND INPlITS 

3.1 MATE~ 

Hcrcbelow the materials required for the manufacturing of tractors arc reported mainly as sub-

assemblies and parts. The details of the sub-assemblies and parts can be seen in the annexe 2. 

The split of the costs in local and foreign currencies has to be considered indicative only. 

A detailed market survey in Nigeria will cstabli;h the actual portion of parts. components and sub-

assemblies that can be manufactured and supplied by local industries. 

As far as the engines arc conccmcd. it is worth mentioning that an opportunity study has been 

prepared to establish the convenience of setting up a diesel engine assembling unit. 

The materials and components al present available in N"igcria arc: 

-wheels 

- electrical systems 

- steel profdes '"'r the chassis construction 

All other components and subasscmblies have to be imported. 

3.1.l Sub:assrmbllq and varts 

Table 3.1.l.a - Tractor 20 HP 2 WD 

Description Q.ty Unit cost total cost (US $) 

(US$) LC. F.C. 

Diesel engine 1,000 units 2,500 (I >2,500,000 
Clutch 1,000 units 80 80,000 
Steering system 1,000 series 80 80,000 
Wheels 1,000 series 400 400,000 
Gears 1,000 series 200 200,000 
Cast iron boxes 1,000 series ltiO 160,000 
Electrical system 1,000 series 200 200,000 
Chassis and linkages 350 tons 1,250 437,.500 
Bearings 1,000 series 120 120,000 
Miscellaneous 1,000 series 400 200,000 200,000 

Total 1,237,500 3,340,000 

Grand total 4,577,500 

(I) An opponuniry 11udy for 1n 111Cmblin1 pl1n1 of diesel en&inea hu been carried ou1. IC lhia p11n1 will be implemented. 1hi1 amount will be 

considered in LC. 
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3.3 

4. 

OPPORn.JNm' snJDY 

Table 3.1.1.b • Tractor 30 HP 4 WO 

Dtscriptfoa Q.ty Unit cost total cost (US S) 

(USS) LC. F.C. 

Diesel engine 1,000 units 3,500 (l >J,500,000 
Clutch 1,000 units 80 80,000 
Steering system 1,000 series 150 150,000 
Wheels 1,000 series (JOO (J00,000 

I Gears 1,000 series 200 200,000 
Cast iron boxes 1,000 senes HiO Ui0,000 
Electrical system 1,000 series 200 200,000 
Chassis and linkages 350 tons 1,250 437,500 

~ 1,000 series 150 150,000 
Miscellaneous 1,000 series 400 200,000 200,000 

Total 1,437,500 4,440,000 

Grand total 5,877,500 

ELECTRIC ENERGY 

The installed power is 500 kW. The coefficient of utili7.ation is 0.5. The c~ of energy is 0.10 

USS/kWh. therefore the annual expenditures will be 500 x 0.5 x 250 x 8 x 0,1 = US S 50,000. 

CONSUMABLES 

The considered consumables arc paint and varnishes, electrodes, chemical products, lubricants, 

diesel oil for testing. 

The estimated cost of consumables is 200,000 USS/y, to be shared 50/50 per each type of tractor. 

LQCATION 

Before selecting the site it would be interesting to verify the possibility of installing the production 

equipment within the premises of Stcyr, in Bauchi or within the premises of National Truck 

Manufacturing in Kano. 

This solution would offer important advantages: 

. reduction of investments for land, building and utilities 

. availability of skilled manpower Anyway, in the financial analysis, a new plant will be considered. 
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5.1.1 

OPPORTIJNJn' STIJDY 

PROJECT ENGINEERING 

The plant will be designed in accordance with the concept adopted by many industrialist. when they 

decide to make a new invesllllent: reduce to a minimum the fixed investment costs and rely as much 

as possible on qualified sub-suppliers. This allows to keep to a minimum the stock of raw materials, 

parts, components. and sub-assemblies and. consequently, the working capital. 

The project will encourage the local fabriution of its components with view to minimizing 

importation. 

The proposed plant is a tractor assembling unit, exception made for the carpentry department, 

where all the equipment necessary for in house fabrication of the frame and linkages is installed. 

PRODUCTION AND ANCILI.ARY EQUIPMENT 

The plant consists of the following departments: 

Reqiving and parts. components and sub-assemblies store 

The main equipment of this department consists of: 

. electric fork lift 

. diesel engine fork lift 

. pallet trucks 

. shelves 

. steel containers 

. wood boxes 

. iron boxes 

. miscellaneous materials 
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5.1.3 

5.1.4 

OPPORnJNllY snmv 

The main equipment of this department consists of: 

. hydraulic stccl sheet shearing machine 

. hydraulic bending machine 

. goose-neck press 

. tube bending machine 

. hack-sawing machine 

. pillar drilling machine 

. pipe cutting machine 

. welding machines (wire, arc, spot) 

. grinder 

. welding benches 

. lot of hand tools 

Palntlnc department 

The main equipment of this department consists of: 

. pickling, washing, phosphatizing, priming and final automatic painting line, including disposed 

water treatment unit 

. set of hand tools 

Pre-asscmbl!ng department 

The main equipment of this department consists of: 

. working benches 

. pneumatic stud drivers 

. hand tools 

. hand trucks 

MANUFACTI1RE OF SMALL TRACTORS 
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S.1.S A.wmbllng ckpartmmt 

The main equipmeot of this department consists of: 

. specific hand trucks 

. pneumatic stud drivers 

. sets of hand tools 

. machine for tyre mounting 

. containers 

S.1.6 Finishfd m8Cbinn stort and dcspatd!ing droartment 

The main equipment of this department consists of: 

. electric fork lift 

. grease gun 

. oil (ceder 

. battery charger 

S.1.7 Workshop and maintenance department 

The main equipment of this department consists of: 

. milling machine 

. parallel lathe 

. swing grinder 

. pillar drilling machine 

. welding machines 

. working benches 

. grinding machines 

. sets of hand tools 

. set of instruments 
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S.1.8 

S.1.9 

U.10 

5.1.11 

OPPORTIJNl"IY snJDY 

Utilltia department 

The main equipment of this department consists of: 

. electrical sub-station. with stop-down transformer and emergency gcnsct 

. compressed air station 

. anti-fare water tank and pumps 

. industrial water pumping station 

. diesel-oil deposit 

Ancr-salg smiq ckpartmrnt 

The main equipment of this department consists of: 

. two truck mounted repair shops 

. pick-ups 

. fuel pumps and injectors testing bench 

• sets of hand tools 

Mlsqllancqus 

It includes the lighting system, the compressed air distribution network, the electric power 

distribution system, the drinking and industrial water network, the earthing system. 

Transport equipment 

For the outside transports, two 30 tons capacity trucks with trailer and two p3SScnger cars arc 

envisaged. 
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LAY-Our AND CML WORKS 

The plant will~ an area of 6,120 sq.m, while the total available area bas to be at least 10,000 

sq.m. 

The building will be in steel structure and it will be divided in three bays of 20 by 102 m each. 

The roofing will be or shed type, to ensure natural lighting and it will be provided with proper 

ope~ for the natural ventilation. It will ho: done using hot deep galvanized steel sheets. Its 

elevation will allow a dear height or 6 m. 

In the right down comer or the plant the personnel facilities and the offices will be located, on two 

floors, for a total area or 430 sqm about. 

The cladding, as well as the internal partition walls will be in cement blocks or clay bricks. 

The floor of the industrial area will be of reinforced antidust concrete slabs, allowing an over load of 

2.<XXl kg/sq.m. 

The floors of the offices and sanitary rooms will be in ceramic tiles. 

The sewerage consists of two sewer systems: one for rain water an one for sanitary water. 

The water used in the painting department will be discharged, after the treatment, to the rainwater 

sewage. 
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INVF.STMENT COSTS 

The estimated in\'CSlmcnt costs arc as follows: 

Description LC FC TOTAL 
MS MS MS 

Machines and equipment 
F.O.B. European Port 2.5 2.5 

Transport taxes and duties 0.5 0.25 0.75 

Erection 0.8 02 1.0 

Land and site preparation 02 02 

Civil works and building 2.0 2.0 

Spare pans 0.1 0.1 

Total 3.S 3.o5 6.55 

Coatiageades 0.35 0.305 

Grand total 3.85 3.805 7.655 

The industrial life of the plant can be considered as 15 years. 4% of the machinery and equipment 

cost, can be assumed as the average annual value of the maintenance (USS 100,000). la the fmancial 

evaluation the investment costs (contingencies included) arc so subdivi<.1,...d: 

preproduction expenditures 
Preproduction expenditures 
Machinery 
Machinery 
Land and site preparation 
Civil works and building 

PLANT ORGANIZATION 

FC 
LC 
FC 
LC 
LC 
LC 

MS0.000 
MS0.150 
MSJ.805 
MS 1.43 
MS0.22 
MS2.2 

MS7.805 

The plant is considered an autonomous unit, complete with utilities and facilities, operating under 

the direction of an independent organization. 
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7. MANPOWER 

The manpower required for the plant operations docs not need special training. Workers operating 

in the aMCmbling lines can have 15 days training within the plant, assist,,. by the technology supplier. 

The carpentry department personnel shall have enough experience in metal working. The hiring of 

specialized personnel in this field docs not constitute any problem in Nigeria. It is suggested that an 

expert, made available by the technology supplier. provides technical assistance for 1 year after the 

plant start up. The estimated cost is US S 120,000. 

7.1 MANAGEMENT 

7.2 

- General Manager 
- Technical Manager 

ADMINISTRATIVE DEPARTMENT 

- rmancial Manager 
- Accountants 
- Purchasing Department Head 
- Purchasing Department Assist. 
- Store Head 
- Sales Dept. Head 
- Salesmen 
- After-sales Dept. Head 
- After-sales technicians 
- Clerks 
- Drivers 
- Guards 

N/Y 

1 50,000 
1 40,000 

2 90,000 
overheads 40% 36,000 

1 
2 
1 
2 
1 
1 
2 
1 
4 

10 
10 
12 

47 

126,000 
(USS 16,000) 

N/Y 

40,000 
24,000 
12,000 
16,000 
12,000 
12,000 
20,000 
10,000 
32,000 
80,000 
80,000 
60,000 

............... 
398,000 

overheads 40% 159,200 
................... 
551,200 

(USS 70,500) 
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I 7.3 PRODUCTION DEPARTMENT 

I N/Y 

- Production Manager 1 40,IXX> 

I - AMistant Production Manager 1 30,000 
- Shift foremen 8 96,IXX) 
- Skilled workers 10 100,IXX) 

I 
- Semi-skilled workers 20 120,IXX) 
- Unskilled workers 20 80,IXX) 
- Clerks 3 24,IXX) 

---
I 63 490,000 

overheads 40% 196,IXX> 

I 786,IXX> 
(USS86)0)) 

I 7.4 MAINTENANCE DEPARTMENT 

I N/Y 

- Chief engineer 1 40,IXX) 

I - Mechanics 4 40,IXX> 
- e!cctricians 4 40,000 
- Others (maintenance dept.) 6 60,IXX> 

I 15 180,000 
overheads 40% 72,000 

--
I 252,000 

(USS 32,000) 

I Summary 

Administration 49 USS 86,500 

I Production 63 USS 86,800 
Maintenance ]j USS 32,000 

--------------

I 127 USS 205,300 

I 8. JMnEMENJATION SCHEDULE 

I The time needed to design, build and start-up the plant is in the range of 24 months. 

I 
I 
I 

MANUFACTURE OF SMALL TRACTORS Page 17 
' 



OPPOR1lJNl1Y m.JPY 

9. .flNANCIAL EYAWATION 

The financial evaluation was carried out by means or the COMFAR. whose schedules arc enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword. the following was 

considered: 

9.1 INPUTS 

9.1.1 (nmtll!ept costs 

The total io'VCStmcot costs amount to 8,091.,3(JO US Dollars. The portion in foreign currency accoUDlS 

for 4,000,000 US Dollars. 

Details or these figures arc shown in chapter 5.4. 

9.1.l Soam or nnance 

The fllWlcing was assumed as follows: 

-Equiry 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

- Bank ovcrdra£1: 

1st disbursement 2nd disbursement Tota.I 

USS 2,120,<XX> 

USS l,<XX>,<XX> 

USS 100,000 

USS 1,601,000 

USS 2,284,000 

USS 700,<XX> 

USS 3,nl,<XX> 

USS 3,284,<XX> 

USS 800,<XX> 

(inlcrcst 15%) : II has been introduced in 1he input da1a 10 cover the 
inlercsts lo be paid during the construction period and calcula1ed by the 
COMFAR. II can be used 10 cover part or 1he working capital before 
the plant starts 1he production. 

, MANUFACTURE OF SMALL TRACTORS 
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9.1.J 

9.1.4 

9.1.5 

OPPORnJNl'IY snmv 

Wortdpa qQital 

The working capital is proportional to the production programme, ·Yhich. according to the 

assumptions. is a.s follows: 

1st year 30% 

2nd year (J()% 

3rd and subsc. quent years 100% 

When the plant is in full production, the required working capital amounts to 3,876,868 US Dollars. 

the foreign portion being USS 3,309,000. 

It is worth mentioning that raw materials shall be available just before the commissioning and start

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 1,205,000. 

Total Production costs 

The total production costs vary according to the plant output. interests and depreciation. The first 

year of operation, when rbe plant operates at 30% of its nominal capacity, the production costs 

amount to USS 4,665, 792. 

In the third year, at full production, the costs amount to US S 11,990,110, then they start a slight 

decrease year after year, to reach a constant amount of US S 11,010,300 from the 11th to 15th year. 

Salnmcnue 

When the plant is in full production. the revenue is US S 14,500,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 30% : revenue • USS 4,350,000 

2nd year 60% : revenu~ a USS 8, 700,000 

MANUFACIURE OF SMALL TRACTORS 
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9.2 EVALUATION RESULTS 

9.2.1 lntmal Rate oC Return 

The internal Rate of Return is: 16.97%. 

9.2.2 Bmlc-Eym Point 

The Break-Even Point at 5th year is: 29% of production. 

It bas been calculated according to the formula 

revenue - variable cosu 

The fixed cosu include: labour (direct <2> + administrative), depreciation and rmancial costs. 

9.2.3 Pay-bag Period 

The pay-back period is less than 7 years, including the construction period. 

10. FOREIGN EXCHANGE EFfECT 

The evaluation of the foreign exchange effect is shown in Annexe 3. 

All the figures used in the computation as •inflows• and •outflows• correspond to the icputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign excbang~ effect is positM.. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 34,959,820. 

Hence, the amount of foreign exchange earned and save/ '""/ implementing this pr'Jject is such that 

after having repaid the foreign loan and related interests. there is still a surplus which in term of 

prcscot value amounts to USS 34,959,820. 

(z) Direc1 labour is constdcmt u 1 fuicd eo&e. due 10 Ille nuaairy 10 haw well 1nincd people for Ille open11011 of Ille p11n1, reprdlcu of 

capac1ry u1iliu1ion. 

MANVFAcnJRE OF SMALL TRACTORS ' Pap'.20 ' 
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av----------------------------------·------------·-----------------------···· COIFAI 2-1 - IAlDO' co_ S.1-L-, llll.lll, [U~· ---

SllAll TRACTORS 

OCT080 1990 

CIPPORTlll 1 TY STUIT • f llAL ISSUE 

2 rnr<s> of CGStnction, 15 rnrs of proci.lction 
currency coiwersion rates: 

foreign currency 1 111i t "' 

local currency 1 111i t • 
1.0000 ~~its acce!Y'ting currency 

1.0000 111its acce!Y'ting currency 
KCCU'lting curr1111Cy: 1000 USS 

fiaed assats: 
current assets: 
total assets: 

~ity & 9rmnts: 
foreir loans : 
local loans 
total ft.rids : 

Tear: 

operating costs: 
depreciation 
interest 

------·-----·--· 
procluctian costs 
thereof foreign 
total sales 

gross inc._ 

net inc._ 

cash ti.lance 
net cullflow 

8091.36 

0.00 
8091.36 

3721.00 
3284.00 
800.00 

7805.00 

1 
3518.30 
761..71 
:sa2.n 

... -..................... 
4665.79 

67.61 % 

4350.00 

·315.79 
·315.79 

·1433.20 
-373.31 

5 
11010.30 

no.11 
tl1.l6 

................................... 

11862.43 

49.638 ll:. foreign 

0.000 % foreign 
49.638 ll:. foreign 

0.000 ll:. foreign 

42.076 ll:. foreign 

10 
11010.30 

110.00 
0.00 

............................... 
•1120_30 

70_68 % 70.41 % 

14500.00 

2637.57 
1582.54 
1892.81 
2434.67 

14500.00 

3ln.70 
2027.82 
2137.82 
2137.82 

•et Present Value at: 10.00 % • 5123.82 
lnternel late of leturn: 16.97 % 
leturn an ~i ty1 : 
laturn an ~ity2: 

24.69 % 
19.34 % 

............................................................................................................................................................................................................................................................. 

lndaa of Sch-0.lH produced by COMFAI 

Total Initial il'l'lftt_,t 

Total invest-t «wing proca.ction 
Total procllctlon costs 
working Cepital rMJlir...,,ts 

Cashflow Teles 

Projected lalance 

•et lncaima 1tatt111nt 
Source of fin.nee 



8V······································································-···· CC»lfAI 2.! - SAl:O & t::I. S.R.L.. !!llAN. :a~· ··· 

Tot011l lni ti Oil Investment in 1000 USS 

Fi~cd investment costs 

Lollf1d. si:e prep011ration, devel~t 

Buildi119s and civil works ••••• 

Auxili~ry and service facilities 

incorporated fixed assets •• 

Plant machinery and ~is-r>t 

Tot'lll fixed investment costs • 

Prc-proct..cticn capital upenditures. 

Net working capit,.l 

Tot'lll initial invest111ent costs 

Of it foreign, in X ••••• 

1990 

220.000 

1500.000 

0.000 
0.000 

1430.000 

3150.000 

117.500 

0.000 

3267.500 

31.829 

1991 

0.000 

700.000 

0.000 

0.000 
3805.000 

4505.GOO 

318.860 

0.000 

4823.860 

61.7111 

SMALL TRACTORS ·-- :XTC8Eil 1990 
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SV··--··------·----·---···-·····-··············-············-················ ::ol!FAI ;:. l · IAl:lO 1 ::o. S.!t.~ .. "llLAN. :-•.• · · 

Year • • • . • • 

Fixed investment costs 

l~. site prep.ruion, dewl~t 

Buildings end civil works •••• 

AtJ& i l iary end service facilities 

Incorporated fixed assets ••• 

"lent, -.c:hinery end equis:-nt 

Total fixed invest.ent costs •• 

llorking c~ital 

Total current investnent CCKts 

Of it foreign, % •••••• 

1992 

0.000 

0.000 

0.000 

C.000 

C.000 
----·--·---·---

o. "00 

0.000 
1205.010 

1Z05.010 

1993 1994 

0.000 a.coo 
0.000 0.000 
0.000 Q.000 
0.000 0.000 
O.QOO Q.000 

--··-·-------·- -----------·---
O.t'OO 0.000 

0.000 O.C!OO 

1125.933 1545.925 

1125.933 1545.925 

85.830 85.621 
... -.. ----... -----... -................ ---- .. --............................. ---... --... -..... -- ...... -- -.. ---... -... -- .. ---- ...... --- ........ -- --- -- ---......................... ---... ---...... -.... -- .... -- -- ................ ----- ... . 
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av--········································································· COIFA• 2.1 - u~oo' co. s.R.~-- MILA11, :~.-l' ... I 
Total ProO.iction Costs in 1000 USS 

Te•r • • • • • • •• 

% of nom. capacity (singl• procM:t). 

lw •teri•l 1 .. 
Other raw .. teri•ls 

Utilities • 

Enrgy •••••••• 

Labour, direct • • • 

Repa i r, •int......:• 

fKtory overlie.els 

FKtory costs • • 

Adllinistr•tive overheeds • • • • • 

l...tir. cosu, sales ~distribution 

Di~ect costs, s•les ~ distribution 

DqirKi•tion •• 

Financi•l costs ••• 

Tot•l procM:tion costs 

Costs per unit < single procb:t ) 

Of it for•ign, % • 

Of it variable,% • 

Total labour • • 

1992 

0.000 

2602.500 

594.000 

15.000 

0.000 

156.11« 
15.000 

15.000 

120.000 

3448.300 
70.00C 

0.000 

0.000 

764.m 

382.no 

4665.792 
::::::::::=:ssz 

0.000 

67.609 

0.000 
156.800 

1993 

0.000 

5205.000 

11811.000 

30.000 

0.000 

86.800 

30.000 

30.000 

0.000 

6569.800 
71.100 

0.000 

o.ooo 
764.772 

309.880 

n15.552 
==::s:::z:sssass 

0.000 
69.349 

0.000 
157.900 

1994 

0.000 

11675.000 

1980.000 

50.000 

0.000 

116.800 
50.000 

50.000 

0.000 

10891.800 

1111.500 

0.000 

0.000 

742.m 

237.0l.O 

11990.110 
z:sa:assaaaaasa 

0.000 
70.473 

0.000 

205.300 

1995 

0.000 

!675.000 

1980.000 

50.000 

0.000 

116.llOO 
50.000 

50.000 

0.000 

10891.800 

118.500 

0.000 

0.000 

no.m 
164.200 

11895.270 

0.000 

70.759 

0.000 

205.300 

1996 

0.000 

8675.000 
19llO.OOO 

50.0CO 

0.000 

86.800 

50.0CO 

50.000 

0.000 

10891.800 

1111.500 

0.000 
0.000 

no.m 
131.360 

111162.430 
::::zs::::a:r.r:SSZll 

0.000 
70.6711 

0.000 

205.300 

SMALL TRACTORS • •• OCT08ER :990 
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Tot•l Procb:tion Costs in 1000 USS 

Year..... • • • 

X of nm. cmpec:ity <singl• procb:t). 

Raw uterial 1 • 

Other r ..... terials 

Utilities • 

Energy • • • • 

Lllbour, direct 

Repair, •intenanc• 

Spares •••• 

Factory overllHds 

Factory CHCI • • • • • • 

Adllinlstratlve ovarh•ads • 

lndlr. costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation • 

Financial .:osu 

Total production costs 

Costs per i.r1lr C single procllct ) 

Of Ir foreign, X • 

Of It v1rlable,%. 

Tot.JI 1 aoour 

1997 

0.000 

11675.000 
1980.000 

50.000 

0.000 

116.800 

50.000 
50.000 

0.000 

10891.llOO 

1111.500 

0.000 

0.000 

633.500 

911.520 

11742.320 

19911 

0.000 

11675.000 

1980.000 

50.000 

0.000 

86.llOO 

50.000 

50.000 

0.000 

10891.800 

1111.500 

0.000 

0.000 

633.500 

65.680 

11709.480 

1999 

0.000 
8675.000 

1980.000 

jJ.000 

0.000 
86.800 

50.000 

50.000 

0.000 

10891.800 

1111.500 

0.000 

0.000 

633.500 

32.1140 

11676.640 

2000 

0.000 

11675.000 

1980.000 

50.000 
0.000 

116.llOO 

50.000 

50.000 
D.000 

10891.800 

1111.500 

0.000 

0.000 

633.500 

0.000 

11643.llOO 

2001 

0.000 

11675.000 
1980.000 

50.000 

0.000 

86.800 

50.000 

50.000 

0.000 

10891.800 

1111.500 

0.000 

0.000 

110.000 

0 000 

11120.300 
•.......••..... ............... ............... •.•......•..... . ......•.••.••. 

0.000 

70.761 

0.000 
205.300 

0.000 

70.679 

0.000 
205.300 

0.000 
70.597 

0.000 
205 .JCO 

0.000 

70.514 

0.000 
205.lOO 

0.000 
70.412 

0.000 

=~5.;00 
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Total ~roci.lc:tion Costs in 1000 USS 

Tur ••••••••••• 

X of no.. capacity <single procb:U. 

llaw 11ateri•l t ••• 

Other r3w materi•ls 

Utilities •• 

Energy ••••••• 

L~r. direct ••• 

R~ir, inaint~~~~ 

Spares 

Fac~ory ovel"he~ 

Factory costs • • 

Acbinistratiw owl"heads •••••• 

lndir. costs, sales and distribution 

Direct costs, s•les and distr'bution 
Deprl!Ciation •• 

Financial costs ••• 

Total production costs 

Costs per unit ( single procb:t ) 
Of it foreign, X 

Of it variable,% 

Total l abaur • • 

zcn- 6 

0.000 
&r.i.000 
1980.000 

50.000 

0.000 
86.800 

50.000 
50.000 

0.000 

10891.800 

ll8.500 

0.000 

0.000 
0.000 

0.000 

11010.300 

============== 
C.000 

71. 115 

0.000 

205.lOO 

BAlOO' CO. S.R.L., N[lAN, t·i~· ····· 

--- ............................................................................................. -- --.. -- --- -- ---· ......... -.. -- ----·-- -- ..... --- -................... --.. -- ----- --- ............................. ---- ------ --- ---....... .. 
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Net llcrking C-i>i ta( in 1000 USS 

Ye.r .. - . - . - . . . 1992 1993 1994 1995-2006 

Coverage . . - llldc co to 

Current .ssets I 

Accou'lts receivable 30 12.0 293. 192 553.408 917.525 917.525 

Inventory llnd materials n 5.0 638.917 1277.833 2129.n2 2129.n2 

Energy ... . . 0 0.000 0.000 0.000 0.000 

Spares . . - .. 180 2.0 7.500 15 .000 25.000 25.000 

llcrk in progress 5 n.o 47.893 91 .247 15~ .275 151.275 

Finished procb:ts 30 12.0 293. 192 553.408 917.525 917.525 

Cash in hand · • - - 15 24.0 12.783 9.079 12.n1 12.n1 

Total current usets 1293.476 2499.976 4153.768 4153.768 

Current l i llbil it i es and 

Accounts payable . . - - - 9 39.3 1111.467 169.033 276.9n0 276.900 

--·-----·---·-- -·--···-·------ ·-·-----·-·---- --------·------
Net working capi tel . .. 1205.010 2330.943 31176.868 3876.1168 

Increase in worlt ing capital 1205.010 1125.933 1545.925 0.000 

Net working C-i>i tel, lccel 185.'1.:1 345.493 567.785 567.785 

Net working capital, foreign 1019.058 1985.450 3309.083 3309.083 

Nate: llldc: 2 mini...,. days cf coverag11 ; coto = coefficient of turnover • 

SMALL TllACTCRS • • • CC~CBE~ :990 
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Source of Fi~e. conslructim in 1000 USS 

Tear ....................... 1990 1991 

I Equity. -,rdinary .. 2120 • .:00 1601.000 
Equi :y. preference. 0.000 0.000 
Subsidies, gr81'1tS 0.000 0.000 

Loan A, foreign 1000.000 22114.000 I 
Lo.tn B,, foreign •. 0.000 0.000 
Loan c, foreign 0.000 0.000 
Loan A, local •••• 0.000 0.000 
LC'ln ii. local •••• 100.000 700.000 I 
loan C,, local •••• 0.000 0.000 

.......................... ........................... 
Total toan .............. 1100.000 2984.000 I 
Current liabilities 0.000 0.000 
Bank overdraft 47.500 238.860 

·----------·--· ..... ·- -....... -- --· 
Total iunds .......... 3267.500 4823.860 I 

SMALL TRACTORS • · • OCTOOER 1990 
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Source of Finenc~. proQx:tion in 1000 USS 

Tear ....................... 1992 1993 1994 1995 1996 '.'797-~9 I 
Equi :y. ordirniry .. 0.000 0.000 0.000 0.000 0.000 o.:co 
Equity. preference. 0.000 0.000 0.000 0.000 0.000 3.:JOO 

S<bsidies. grents 0.000 0.000 0.000 0.000 0.000 J.~00 1 
Loan A, foreign -410.500 ·410.500 ·410.500 -410.500 ·410.500 -~ :~ .. 5CO 

Loan B, foreign •• 0.000 0.000 0.000 0.000 0.030 a.coo 
L.:ian C. foreign . 0.000 J.000 0.000 0.000 0.000 ·J.JOO 

to.an A, local •••• 0.000 0.000 0.000 0.000 0.000 :uoo I 
Lo= B, local .•.• -266.667 ·266.667 ·266.667 0.000 0.000 o.oco 
L.:ian C:, local •••• 0.000 O.'lOO 0.000 0.000 0.000 0.000 

--------------- --------------- ··------------- --·------·----- --------------- --------------- I 
Total loan ............... -6n.167 -6n.167 ·on.167 ·410.500 ·410.500 ·410.500 

Current liabilities 88.467 80.567 107.867 0.000 0.000 0.000 
Bank overdraft 1433. 196 447.660 ·25.613 -1873.109 ·268.494 o.oao I 

--------------- --------------- -------------·- --···---------- --------------- -·---------··--
Total fur.els ........... 844.496 ·148.940 ·594.913 ·22!3.609 -678.994 -410.500 

I SMALL TRACTORS - - - OCTCSE~ 1990 

I 
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SY···························-··--·-·····--·-································ CDIFAI 2. t • IALDO' co. S.R.L., MILAN, 1a~· -

YHr. 

Fin-.c:ial resources 

Sales, net of tax • 

Total cash outflow • 

Total ISHtS • 

Operating costs • 

Cost of finance 
Repa,_,,t 

Corporate tmx 

Dividends paid 

Surplus C deficit ) 

Cta1lated cash bal811Ce 

Inflow, local 

OutflO!I, local 

Surplus ( deficit ) 

Inflow, foreign 

Outflow, foreign •• 

Surplus c deficit > 

Net cashflow • 

Cunulated net cashflow 

1990 1~91 

3220.000 45115.000 

3220.000 

0.000 

3267.500 

3220.000 
0.000 

47.500 
0.000 
0.000 
0.000 

·47.500 
-47.500 

2220.000 

2227.500 
·7.500 

1000.000 
1040.000 
·40.000 

-3220.000 
·3220.000 

45115.000 
0.000 

41123.860 

4585.000 
O.DOO 

238.860 
0.000 
0.000 

0.000 

·238.860 

·286.360 

2301.DOO 

1847.500 
453.500 

2284.000 

2976.360 
·692.360 

-4585.000 
·7805.000 

----... -----------... ---------... -.......................... --............... -........ -...... ----... --.............. ---................ -.. --... --.. -- ................. ---..... -... -.......................... ---....................... -............... -...... --
SHALL TRACTORS • • • OCTOGE~ 1991 



av- .•••••••••••••.•..• --••. -• ·- --·. -••• --··. -·. 

Cuhflow tables, procb:tion In 1000 USS 

Tear •••••• 

Total cash inflow 

Financi•l resources • 
Sales, Mt of tu 

Total cull outflow 

Total assets • • 

Operating costs • 

Cost of finance • 

Repayment 

Corpor•te tu 
Dividends paid 

Surplus < deficit > 
Cuoul•ted cash balance 

Inflow, loc•l • • • 

Outflow, local ••• 
Surplus < deficit ) 
Inflow, forei11=1 • • 
Outflow, foreign •• 
Surplus ( deficit > 

Net cashflow • • • • 
Ciaula:ed net cashflow 

1992 

4438.467 

88.467 
4350.000 

5171.663 

1293.476 

3511.300 

382.720 
677.167 

0.000 
0.000 

·1433. 196 
-1719.~56 

4431.608 

1703.526 

2728.0llZ 

6.151 
4168.137 

-4161 .278 

-373.310 
·1178.310 

··-······················ tCMFAR 2.1 • BALDO & CO. S.R.l., 'llLAll, !TAL ! - - -

1993 

1780.566 

I0.567 
1700.000 

9228.227 

1206.500 

6640.900 

309.880 
677.167 
393.779 

0.000 

-447.660 
-2167.216 

1774.315 
2917.263 
5157.112 

6. 192 
6310.963 

-6304.771 

539.317 

·7638.922 

1994 

14607.870 

107 .1167 
14500.000 

14512.250 

1653.792 
11010.300 

237.040 
677.167 

1003.955 
0.000 

25.611 
·2141.605 

14599.170 

4812.311 
9786.786 

11.700 

9769.173 
-9761.173 

939.119 
·6699.104 

1995 

14500.000 

0.000 

14500.000 

12626.890 

0.000 

11010.lCl 

164.200 

410.500 
1041 .1191 

0.000 

11173. 108 
-2611.497 

14500.000 
4222.192 

10277.1110 
0.000 

11404.700 

·11404.700 

2447.SOI 

-4251.295 

1996 

14500.000 

0.000 
14500.000 

12607.190 

0.000 
11010.300 

131.360 

410.500 

1055.027 
0.000 

1892.812 
1624.115 

14500.000 

4235.3211 

10264.t.70 

0.000 

1371.860 

·1371.860 

2434.672 
·1816.623 

1997 

14500.000 

0.000 

14500.000 

l2622.390 

0.000 
11010.300 

98.520 
410.500 

1103.072 
0.000 

1877.607 

3501.922 

14500.000 

4213.373 
10216.630 

0.000 
8339.020 

·1339.020 

2316.627 
570.0:14 

SllAll TRACTORS ••• OCTOBER 1990 

•••••••••••••••••••••• ••••• ·····-·--·--···-····-····················------· COllFAR 2.1 BALDO & CO. S.R.L., KILAll, ITAlT ••••• 

Cashflow tables, production in 1000 USS 

Tear •••••• 

Tot•l cuh inflow 

Financial resources 

Seles, net of t•x • 

Total cull outflow 

Total NHtl • 

Oper•tlng co.ts 

Cose of flNnC• 
Repeymnt 

Corporate tax 
Dividends paid 

Surplus ( <Mflclt > 
CIAJllttd CHh belenc:e 

Inflow, locel • • • 
Outflow, loc1l ••• 

Surplus ( deficit > 

:ntlcw, toreio;n .. 
011tflow, foreign •. 
Surplus (deficit ) 

llet CHllfl ow • • • • 
Cl.lllUlettd net ca1hflow 

19911 

14500.000 

o.ooo 
14500.000 

12602.690 

0.000 
11010.300 

65.680 
410.500 

1116.208 
o.ooo 

11197.312 

5399.234 

14500.000 
4296.50~ 

10203.490 
O.JOO 

9306. 180 
·8306.180 

2373.491 
2943.495 

1999 

14500.000 

0.000 

14500.000 

12582.980 

0.000 

11010.300 

32.140 

410.500 
1129.344 

0.000 

1917.016 

7316.250 

14500.000 

4309.645 
10190.360 

0.000 

8273.340 

·8273.340 

2360.355 
5303.850 

2000 

14500.000 

0.000 
14500.000 

12152. 780 

0.000 
11010.300 

o.ooo 
O.'lOO 

1142.480 
0.000 

2347.219 

9663.469 

14500.000 

4322.711 

10177.220 
0.0~·) 

7830.000 
·1830.000 

2347.219 
7651.069 

2001 

14500.000 

0.000 
14500.000 

12362. 180 

0.000 

11010.300 
0.000 

0.000 
1351.880 

0.000 

2137.1119 

11801.290 

14500.000 

4532.181 
9967.819 

O.JOO 

7830.000 
·7830.000 

2137.1119 
9788.1189 

2002 

14500.000 

0.000 
14500.000 

12406.180 

0.000 
11010.300 

0.000 

0.000 
1395,aao 

0.000 

2093.819 
13195.110 

14500.000 
4576. 181 
9923.819 

J.JOO 
71130.0C:l 

·7830.000 

2093.819 
11882 .710 

2003 

14500.000 

0.000 
14500.000 

12406.180 

0.000 
11010.300 

0.000 

0.000 
1395.880 

0.000 

2093.119 
15988.930 

14500.000 
4516.111 

9923.819 
·J.JCC 

7830.000 

·7830.000 

2093.119 
13916.530 
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-----------------------------------------------------·-··--·-------··------ CQllFU 2.1 - IAlDO I CO. S.l.l., llllAll, ITAL!··-· 

Cashflow ta&.ln, procl,ctian in 1000 USS 

Tear ••• 

Total cash inf la.. 

Financial resources 

Sales, net of tax • 

Total cast: autflow 

Total assets • • 

Operating costs • 

Cost of finance • 

llepayi91nt 

Corporate tu 

Dividends paid 

Surplus < deficit > 
CU1Ulated cash balance 

Inflow, local 

Outflow, local 

Surplus < deficit > 
Inflow, foreil"' •• 

Outflow, foreign •• 

Surplus ( deficit > 

Net cash fl ow • • • • 

Cia.ilated net cashtlow 

2004 

14500.000 

---··----------
0.000 

14500.000 

12406.180 
....................................... 

0.000 
11010.300 

0.000 
0.000 

1395.aao 

0.000 

2093.819 

18082.750 

14500.000 

4576.181 
9923.819 

0.000 

7830.000 
·7830.000 

2093.819 
16070.350 

20D5 

14500.000 
......................................... 

0.000 
14500 'IOO 

12406.180 
........................................ 

0.000 
11010.lOO 

0.000 
0.000 

1395.880 

0.000 

2093.819 

20176.570 

14500.000 
4576.181 

9923.819 
0.000 

7830.000 
·7830.000 

2093.819 
18164.170 

2006 

14500.000 
... ...................................... 

0.000 
14500.000 

12406.180 
....................................... 

0.000 
11010.300 

0.000 
0.000 

1m.aao 

0.000 

2093.819 

22270.390 

14500.000 

4576.181 
9923.819 

0.000 
7830.000 

-7830.000 

2093.819 
20257.980 

----- --- -- --·- .... --- - -- ..... -- ..... --- -- --- ................................................................................................................................. --- .. --·- ............ ----- ---........... -.. --- .. . 
SllAll TRACTCRS - • • OCTCBE;i 1._9(J 



........................................................................................................................................................................................................ CClllFAI 2.1 • Ul..DO I CO. S .. l ... L .• M[LAJI. t:AlT · ···· 

Casllflaw Disc....,ting: 

•> E~ity paid ftf"SUS let i~ flow: 
let present value •••••••••••••• 

Internal ht• of Return ( IRRE1) 

b) let llOrth versus let cash return: 

let present value •••••••••••••• 

Internal late of Returr: (lllE2> •• 

c) Internal Rat• of Return on total investment: 

let present value •••••••••••••• 

Internal late of Return < Ill > .. 
Net Worth : E~ity paid plus resenn 

6001 .59 at 

24.69 %. 

5360.54 at 

19.34 x 

5123.82 at 

16.97 'l 

10.00 %. 

10.00 'l 

10.00 'l 

SMLL TRACTORS • • • OCTCSE~ :~90 
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IY·······-.·································································· COlfAI 2.1 • IALOO I CO. S.l.L.. Nllaa. !~:. • . -

I 
Tear •••• 1992 1993 1995 1996 

I Tot11l sales, incl. ules tu . . . . 4350.000 8700.000 14500.000 14500.000 14500.000 
Less: varimble cost:>, incl. ules tu. 0.000 0.000 0.000 0.000 0.000 

-·--··-···--·-- .................................... ..................................... -----···------- ..................................... 
V11rillble •rgin . 4350.000 8700.000 14500.000 14500.000 14500.000 
As l of total sal~ 100.000 100.000 100.000 100.000 100.000 I 
Nan·varieble costs, incl. depreciation 4283.on 7405.6n 11753.070 11731.070 11731.070 -------· ................... ........................................ ..................................... . .................................. ---------------
Operational •rsin . 66.928 129C..l28 2746.928 276S.92S 2768.9211 
As l of to tel sales 1.539 14.877 18.944 19.096 19.096 

I 
I Cost of finance . . . . . . . 382.720 309.aao 237.040 164.200 1l1.l60 ...................................... ... ...................................... ......................................... ... .................................. ·------------·-

Gross profit . ·315.1'92 984.448 2509.aaa 2604.n8 2637.567 
AllOWWICes . . 0.000 0.000 0.000 0.000 0.000 
Taxable profit . ·315.1'92 984.448 r:>09.aaa 2604.n8 2637.567 Tu . . 0.000 393.779 1003.955 1041.1191 1055.027 I 

----·-··------- ···-------·-··· ....................................... --------------- ......................................... 
llet profit . . . . . . . . . ·315.792 590.669 1505.9D 1562.837 1582.540 

Dividends paid . . . . . 0.000 0.000 0.000 0.000 0.000 
Undistribrted profit . . . . ·315.792 590.669 1505.933 1562.837 1582.540 
Aca.ulated undistributed profit ·315.792 274.877 1780.1110 3343.640 4926.187 

Gross profit, % of totel sales . ·7.260 11.31~ 17.310 17.964 18.190 
Net profit, % of total sales ·7.260 6.789 10.386 10.m 10.914 
ROE, Net profit, l of equity . ·8.487 15.1174 40.471 42.000 42.53a 
ROI, Net profit+interest, % of invest. 0.743 8.aa5 14.920 14.784 14.671 -......................... ----- --- .................................................................................... ----- -- ....................................... -.............................. --..... ---......... ------.... --- ---- ... -- ---..... ---- -- -- .... .. 

I 
I 
I 
I 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ct*fAll c.1 • IALDO & to. S.l.L., MILAll, ITALT •·••• 

Tur. • 

Total sales, incl. ules tu • 
Less: Vllrieble costs, incl. sales tu. 

vari.tlle -rsin •• 

As X of toul ules 

lon-vari.tlle costs, incl. mpreciation 

Operational .. r9in •• 
As X of total sales 

Cost of finance 

Gross prof i t • 

All~es • 

Tuable profit 

Tu • • • 

let profit 

Dividends paid •• 

Undistributed profit 
Aca.ulated lnlistributed profit •• 

Gross profit, X of total ules • 

let profit, X of total sales • 
ROE, lat profit, % of equity •• 

1101, llet profi t•interest, % of invest. 

1997 

14500.000 

0.000 

14500.000 

100.000 

11643.800 

2856.200 

19.691 

98.52G 

2757.681 
0.000 

2757.611 

1103.072 

1654.608 

0.000 

1654.608 
6580.795 

19.018 
11.411 
44.467 

15.007 

1998 

14500.000 

0.000 

14500.000 

100.000 

11643.llOO 

2156.200 

19.698 

65.680 

2790.5~1 

0.000 

2790.521 

1116.208 

1674.312 

0.000 

1674.312 
8255.107 

19.245 

11.547 
44.996 

14.895 

1999 

14500.000 
0.000 

14500.000 

100.000 

11643.800 

2856.200 

19.691 

32.1140 

2823.360 

0.000 
2823.360 

1129.344 

1694.016 

0.000 

1694.016 
9949.124 

19.471 
11.683 

45.526 

14.782 

20(.) 

14500.000 

0.000 

14500.000 

100.000 

11643.llOO 

2856.200 

19.698 

0.000 

2856.200 

0.000 

2856.200 

1142.480 

1713.720 

0.000 

1713.720 

11662.840 

19.698 
11.819 
46.055 

14.670 

2001 

14500.000 
0.000 

14500.000 
100.000 

11120.300 

3379.700 
23.308 

C.000 

D79.700 
0.000 

~.700 

1351.880 

2027.820 

0.000 

2027.820 

13690.660 

23.308 

13.985 
54.497 

17.359 

5'1ALL TRACTORS • - · OCTOIEll 1990 
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I ••• • . •• • ••• • • • • • •• • • •••• •••••••••••••• •••••••• • • •• •• •••••• • •••• •••• • ••• ••• • ClJIFU 2. t • IALDO i CO. S.R.I. .• "ILA• • 

I 
Tear •••• 2002 2003 2005 z:::; 

I !oUl salH. incl. salH tu t4500.000 14500.000 14500.000 14500.000 T:.5:~.::~ 

Less: variable costs. incl. SlllH tu. 0.000 0.000 0.000 0.000 c.::J 
·- .......... -..... ---- - .. ----- -...... -......... ............................... --·--------·-·· ...... --.... -- ----· .. 

'lar;3Cle margin . 14500.000 14500.000 14500.000 t45GO.OOO ~45Co.:c:: 

As : ;,f total sales 100.000 100.000 t00.000 t00.000 1:0 .. ::: I 
'ian··1ari~le ~osts. ir.c l. Oeol'"eci ati on tt010.300 11010.300 11010.300 t 1010.lCO n:1~.1:.: 

---...... -.. ---........ ................................. ·-------------- --------·-·--·- --...... -·-- - -- -.... 
::!;:eratiCf'al Mrgin . 3489.700 1449.700 3489.700 3489.700 l~9.7:J 

.r.s ~ :lf :otal saies 24.i:67 24.067 24.067 24.067 2~-=~7 I 
I 

Cost of finance . . O.t:OO 0.000 0.000 0.000 ""--... ~ -............ --- ····----------- .......................................... .......................................... -............................ -
Gross profit . 3~.:;. 700 3489.700 3489.700 3449.700 ~9.7:J 

Ailowances . ~-000 0.000 0.000 0.000 o.::J 
Tuable profit ~~ .. ~-700 3489.700 3489.700 3489.700 ~-7::0 
iax 1395.!l!O 1395.SSO 1395.a&l H9S.880 1395.e.!J 

........................................ ----·--------·- ........................................ -----·--------- --···----------I 
•et profit . . . . 2093.!.!0 2093.820 2093.1120 2093.520 2093.!Z~ 

:>ividends paid . . . . 0.000 0.000 0.000 0.000 o.ac:i 
:Jnais:ributed profit . . 20?3.820 2~3.820 2093.820 io9l.82o 2093.!Z~ 

I 
~c=~lated <ondistributed :irotit t5784.4ecl 17878.3CO t9972.130 22065.950 2t.15~.m 

Gross profit. X of ~otal sales 24.067 24.067 2t..067 24.067 2t..~7 

•et ;:irofit. :r; of total sales . 14.440 14.440 14.~0 14.440 t4.f,.;.J 
I 

~CE. Net pr:>fi t. = of equity 56.270 56.270 56.270 56.270 56.2'"J 

I ~01. •et prorit•interest. : cf invest. 17.924 17.924 17.924 17.924 17.;z.;. 

SHALL TUC~CIS ••• cc~c:;:~ :<r 
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1111--------··········-···· ··········-------·---------------------------------- aJIFM 2.1 • IALDO & ~. S.I.;. •• lllLAll. !Tl~· · · 

Tot;al ilSHtS 

fiaed asHts, Mt of depreciation 

Ccnstn.ct ion in prosrna 

CUf'rent assets • • • • • • • • 

c.sll, ti.It • • • • • • • • • • 

c.sll surplus, fiNnCe .wiileble 

Loss carried fol"Wrd 

Loss ••••••••••••• 

Total liabilities 

E~i ty capital 

teserves, retained profit • 

Prof\ t ••••••••• 

Leng illld mdiua te,. debt • 

t.;rrent l i .Oil it i es • • . • 
lank overdraft, finance r~ired. 

Tot;at debt • -

ECJ.1ity, 1 of liabilities 

1990 

3267.500 

0.000 

3267.500 

U.000 

0.000 

0.000 

0.000 

0.000 

m1.soo 
............................... 

2120.000 

0.000 

0.000 

1100.000 

0.000 

47.500 

1147.500 

64.1181 

1991 

8091.360 

~67.500 

'823.860 
0.000 

0.000 

0.000 

0.000 

0.000 

8091.360 
...................................... 

.sn1.ooo 
0.000 

0.000 

4084.00l• 
0.000 

286.360 

4370.360 

45.987 

SMALL TRACTCRS --- CCTOIU :990 
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SY---·-···················-············ ••· ···-·--················-·········· COMFAI 2.t • IAlDC & CXI. S.l.l., ll!L.&11, :~~-· -

I P.-ojected lal.nce Sllftts, P..-.Ction in tOOO USS 

Tear . . . . . . . t992 1993 t994 1995 1996 

Total assets . . . . . . 8935.856 93n.5a5 99T.!.813 9252.041 1a155.590 
--······------- ............................. ·-·-----·------ ................................ ·------···-----I 

F i acd usct s, Mt of depreciation 7326.saa 6561.816 5at9.044 5098.272 43n.soo 
Construction in progress a.ooo a.coo a.ooo a.ooo a.coo 
Current assets . . . . . . . 1280.693 2490.897 4141.047 4141 .047 4t4t.047 
C~Sll, ~ . . . . t2.783 9.07'9 t2.72t t2.72t !2.72t I 
cash surplus, finance avail aole a.ooo a.ooo a.ooo a.ooo 1624.318 
Loss carried forward a.ooo 315.792 a.ooo a.ooo o.oco 
Loss . . . . . . 3t5.1'92 a.ODO 0.000 a.ooo o.c::a I 
Total liabiliti~s . . . . . 8935.856 91n.sas 99n.813 9252.041 t0155.590 

.. --........ -... -- ............ ... ................................ ... ................................. ·---------·---- .................................. 
E~ity capital 3n1.ooo 3721.000 3721.000 1n.1.ooo 3721.000 

I 
Reserves. retalNCI profit a.ooo 0.000 274.8T! 17ll0.81a 3343.646 
Profit . . . . a.ooo 590.669 1505.933 1562.837 1582.5'0 
Lang and eedi,. te.-. debt 3406.an 2729.667 2052.500 1642.000 1231.500 
Currirnt lieailities . - M.467 169.1133 276.900 276.900 276.900 

I 
l..t overdraft, fin.nee nq.iired. 1719.556 2167.it6 2141.603 268.494 a.ooo 

Total ~t 5214.856 5065_916 4471.003 2187.394 1508 • .-00 I 
E~ity, i of •iabilities 41.641 39.680 37.3'1 4a.21a 36.640 

I SMALL TRACTORS ·- • OCTC8Eil 19'; 

I 
········-·-·-·--······· CCMFAR 2.1 • &ALDO & CO. S.R.L., MILA•. ITAL'!' •••• 

Projected hlanc:e Sll"ts. ~roclJctlon In 1000 USS 

I 
Tear 1997 1998 1999 2000 2001 

Total assets 11399.700 12663.51a 13947 .020 15660.74a 17688.560 
.................................... .. .............................. -----·---·····- --............ -·----· ........................... 

I 
Fiaed assets. Mt o! depreciation 3744.000 3110.500 24n.ooo tll4J.500 1733.500 
Construction in progrns 0.000 a.ooo 0.000 0.000 0.000 
Current UHtS . 4141.047 4141.047 4141.047 4t4t.047 4141.047 
Cash, bank . . 12.721 12.721 12.721 12.721 12.721 
Cash surplus. financo1 av•ilab.• 35a1.927 5399.239 7316.256 9663.476 11801.300 
Loss carried forward a.ooo 0.000 a.ooo a.ooo 0.000 
Loss . . . a.ooo a.ooo 0.000 0.000 0.000 

I 
I Total liabilities 11399.700 12663.510 13~47.020 15660.74a 17688.560 

.................................. . ............... -........ .. ---·· ............. ................................... .. ........................ 
E~i ty capita! 3721.000 3721.000 3721.000 3721.000 3721.000 
Reserves, retained profit 4926.187 6580.7'95 S2S5. t07 9949. 124 11662.840 
Profit 1654.608 1674.312 1694.016 1713.720 2027.820 I 
Long and INdi,. te,.. debt 821.000 41a.5oo a.QQ() a.ooo 0.000 
Current liabilitiH 276.900 276.900 276.900 276.900 276.900 
lri overdr•ft, financ• req.iired. a.ooo a.ooo 0.000 0.000 0.000 I 
Tot•l debt 1097.900 687.400 276.900 276.900 276.900 

E~ity, '.I: of l•abilitiH 32.641 29.384 26.680 23.760 21.a36 I .............................................................................................................................................................................................. 
~ALL ruc~c:r~ ··· ::c:1E~ ·;; 
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········-------························· ·······························--· COllFAI 2.1 · llAlDO I CO. S.l.l., ·,;~All, tr&l! ·•··· 

Projected S.l....:it Shttts, PrQll,ction in 1000 U$S 

2002 2003 2004 200S 

Tot;al ~-a sets - - . . 19782.380 21876.210 23970.030 26063.850 28157.670 
....................................... .. ........................................ ........................................... .. ........................................ ... ....................................... 

fiHd assets, n.et of dltprec:i•tion 1733.500 1733.500 1733.500 17D.500 1733.500 
Construction in progress 0.000 0.000 0.000 0.000 0.000 
Current USlttS - - - - - 4141.047 4141.047 4141.:147 414Ul47 4141.047 
Cull, ti.lk - - - - - - - - - 12.n1 12.721 12.721 12.721 12.721 
Cull surplus, fiMnee -i llblit 131195. 120 15988.940 18082.760 20176.580 22270.'00 
Loss c:;arriitd forwnl 0.000 0.000 0.000 0.000 0.000 
Loss - - - - - - 0.000 0.000 il.000 0.000 Q.000 

Total lilbilitiltS - - - - - - - - 19782.380 21876.210 23970.030 26063.850 211157.670 
........................................... ........................................... ........................................... ............................................ ... ........................................ 

Equity capi t;al - - - - - 3721.000 3721.000 3721.000 3721.000 3721.000 
lnet'VltS, ret•initd profit • 13690.660 15784.4'° 17878.300 199n_130 22065.950 
Profit - - . - - - 2093.820 2093.820 2093.820 2093.820 2093.820 
Long ··,'Id medium ttt11 debt • 0.000 0.000 0.000 0.000 0.000 
Current l i ebil i ti es • - . - 276.900 276.900 276.900 276.900 276.900 
Bri owrdraft, finmnc:e required. 0.000 0.000 0.000 0.000 0.000 

Total dtbt - - - . 276.900 276.900 276.900 276.900 276.900 

Ec;uity, 1 of l ilbil ities 1a.a10 17.009 15.!l4 14.276 13.215 
................................................................................................ -- .............................................................................................................................................................................. ----.. -... ---- -................... --... 

SMALL TRAC!CRS - - - OC~CBH ";;c;a 
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ANNEXE2 

I DATA & DWGS OF TRACTORS 
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I 

I 

I 
I 
I 
I 
I 

1• 
I 
I 

rechn1ca1 sDec1ficat1ons 

.;..•·:.-• 

• .;r..1· .- .. -

Enqrne 

crutcn 

cear oox 

Multipurpose Machine 
Agriunit AGP/30/B 4WD 

steerin9 

era11es 
... , ,,, -~,. Jl""P. ~-1 • .:.· - .. ·-.:.. - .• 

',r,pAI"; ••,o.rr.·,·i ·.:.· i•.:..-. 

• -. •" :~.1r1111h1 :•,. ~ • .,:. ·• • ·~ ·.;.1• 

'"1-,. ,, 1•1 ... ~ •• " • ~, '. ·.:. .... 

Hydrauuc svstem 
• • : •,i ·• : . '• ,:i.r ·• • ,., .. ~ 

'''•' :••r•","l"l ··,:.1,. 

L1ftin9 and tra11in9 oevrce 

Electric and lrftinq svnem 

;\,.~~ 

caracrerist1aues ceclfmaues 

.,:,· _,.. 
: ·..: 

. ···.~ 

···.· ..:-.· 

.'Aoreur 

Emor.waqe 

80lrt de Vltl!SS#S 

-~~#>·-· 

Oirect1on . -· .... -: ,. ·.:. 

---- - ------------
Frems .... · .. , •..: ..:· ·.• ....... " -

• ,:.(..;, - -·.·.; "'°''"' ''IJ":·· ... 
• ~. ~·•1 "'"..: ·• •• "·' •.:·"·" •r I.'';,.,.,. .... • 

. ; ·.:: -- . . . ..•. ··•,Q, .. _: .... ·".:: -.. 

tnsta11at10" Hvarauttaue 
....... _ ... , ..... · ... 1" •• ",a ,_:j ...... 

. "'·•·;·..: • - • ' ..: •• -~, ··' ... t,'•.t.:i •• 

Otfpos1r11, de retev aqe er 
tr.•cc1on 

1nst.J/lar1on f'tecrr1aue f't di! 
ff'll!ll 1t}e 



RHIM!' Dtftdff stanClanl tv1M! 
for weat. nee etc. 
mod. AU1140 
• ~r~I""!: r-r:cvr:teo: w1rn nvarJu11c 11t~ 
• C:Jr~Jn isn.1t~ t!"Jt"'Cjm1<Ss1or. 
• work1n~ .~1atn ~ .:c cm 

llOissonMus~ 
tnN' stanaard pour~. nz. etc. 
mad. AU · 140 

• \fcnrJae J~·.m: Jvec •e1e11.1ae '"1''1.rJ,;ll:Juf 
• r:Jnsm15s1cn oJr Jr:Jre ue :J.-uJr 
• 1.Jrgeu· ::ie :r3~·J11 •.:c cm 

Tiie Agriunit ACP r 20 r 30 
witto l1llDlements 

ACllfUllllT ACPIZ0/30 
lllfK OutilS 

Rotarv tiller mod. Aur100 
• we1on: ~:: : 35 
• w::r•1na ll'i1otn 9C cm 
• wor•1na aeccn 1'.J.18 cm 
• 3 :::io1nt 11nkage · cat ' · mountea tvce 

Odonceuse rotative mod. Au1100 
• 001m r 55 t<o 
• LJrgeur ae rra11a11 90 cm 
• oroionaeur ae crJ11a11 ro.1s cm 
• 11orre1aae 3 ooinrs CJr • 

Plough single furrow mod. AU 1 161·3PIA 
• wcrwrna aeccn 15.20 cm 
• wrrw1nci winer. 25·30 cm 
• Mounceo t·1ce 3 coinc 11n•age 1s: ~ar 

Charrue monosoc mod. Au11&1·JP1A 
• PrOlonae"' ae rr.111a11 15 :o cm 
• uraeur ae :rav.111 .:?5· JJ cm 
• 4ffl'/,JC71' 3 DOIM5 · C,Jr 

Disc plough · 2 discs • mod. AU 146 
• we1onc (CJ 9.; 
• work1nq wrorn 30 cm 
• wor~1nQ oeocn 16 cm 
• ; cornc 11nkaQe · car 1 mouncen rvcP 

cna"ue /1 disoues · mod. AU 146 

• 0010~ IJJ t<O 
• ,,1rc1ew >'11' rr.111.111 JG cm 
• P,.:"'Crinepr (1~ rr.1v,J11 r,; .-n• 
• J:re1.10F 5 001n:-{ CJ: • 

• 1,~;prrp~" it.'": ' '-, 

• 'N"'rwir~~ :.nnrr 1 ,,. rr· 
• l.\'irkrn,.: :1f'Ofn ,r, , .. n, 
• -.1:Jl1riri:iiJ ~·;o,, ~ 001ri~ 11r~clfl' :.:· 

• C'""'1(1r • • ) I\." 

• ~· ,,...,...,,., • 1'7·· "'°.1V.1f 1 '• • 

• • • ,. "' ........ '1~~, .7·· .• ... f'./, J1 
• 0:~."(1,Jr7• ~'.~u1:: .::.1; 
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9 

•• 
G-~ ... 

. ·.~ 
0 ,.., . 

2 

?os. 
l 

2 

3 
4 

5 
6 

3 

_,.;,;;, 

. ---

. ~ --
:.5 

:'lame 

3c:-e.., 
Rear ,.. -ove-D • 
ashboard 

Nut: 

·.wasne:
Sc:-~w 

Nui: 

Suppor-:: 
3c~ew 

::ng!ne s - uppor-
.;)C!"!!w -

~uppor-:: 
.:.c:-ew 

::1 · .ate 

.. 



Gea:- box 

3 Ii • 

2 2 

10 11 12 

Pos. Name 

1 Screw 

2 Small cov-?r 

3 Screw 

4 Box cover 

5 

6 

Front p • box .... c 
Screw · 

7 Screw 

8 Rea:- cove:-

9 Pin 

10 Gear box 

11 Cover 

12 Screw 

13 Small plate 

14 Screw 

15 Screw 
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I 
I 

2 3 4 

7 

Pos. 
1 

2 

3 
4 

5 
6 

7 

8 

Reduc~ion box. 

3 I 

6 

2 

Name 
Screw 
Cover 

Pin on 
f .. reduct1 Le .. box 

Support 
Screw 
Screw 
screw 



Clutch housing. 

5 

,•/"";'---. 

:;.. 
/' ~' 

~ 

:~ .... . ' 
c . 

.::- -· \ 
~ • 

..t 
~ 

- ~=~· . 
@ 

~ 
3 • 7 i 

Pos. Name 

1 Clutch housing 

2 Screw 

3 Screw 
4 Cover 

5 Screw 

6 Nut 

7 Screw 
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2 'II 2 n 

Range gears. 

3 c 

z 

• 

Pos. 
l 

2 
3 
4 

5 

6 
7 

8 

9 
10 

11 

12 

5 2 6 

9 6 

Name 
Bearing 
Circlip 
Shoulder 
Gear 
Shaft 
Bearing 
Gear 
Gear 
Sha!'~ 

Gear 
·Jear 

Rev er shaft 



Speed gears. 

2 J ' 5 ' 

• 9 WI Tl 13 

Pos. Name 
l Searing 
2 Gear 
3 Pinion 
4 Gear 
5 ..iear 
6 Count:ershaft 
7 Washer 
8 Gear 
9 Roller cage 

10 Gear 
11 Circlip 
12 Gear 
13 Shaft 
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I 

t 

Pos. 
l 

2 

3 
4 

5 

6 

7 

8 

9 

Differential. 

I 5 ' 

7 

Name 
. g gear Spur rin 

Differential 

' l 

Circlip f• 
. • half-sha .. Rich .. 

Sleeve 
Gear 
Bearing 
Bearing 
Screw 



P.~.o. driving gears. 

5 ' 
z l .. 

2 l 1Z 0 15 , ,. 

Pos. Name 
1 Bearing 
2 Circlip 
3 Bevel pinion 
4 Bearing 
5 P.t.O. shaft 
6 Roller cage 
7 washer 
8 Gear 
9 Circlip 

10 Gear 
11 Bearing needle 
12 P.t.O. shaft 
13 Gear 
14 Circlip 
15 C1rclip 
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I I 

I 
I 
I 

I 

.r 
1' "•. 

1~. 
I s c 

I 9 " 

:--___ - -----· -(. -~· 1--v 
l 

v ~. 

z 
J 

z- I I 
l--- S I W•a> i 

~.,..:._,I 

·-~~ j 

r' ) 

' ti " 

~-

Rear P.t:.O. 

Front P. t.O. 

I 

?os. 
l 

2 

~ 

5 

6 
7 

8 

9 

lC 

11 

12 

13 

14 

15 
16 
17 

18 

19 

20 

Pos. 
1 

2 

3 
4 

5 

6 
7 

6 

9 
10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

20 

Name 
Screw 
Spring 
Ball 
Fork 
"0" . ring 
Rubber :-ing 
p .. c · ... · shaft 
Bearing 
Gear 
Bearing 
Gear 
Roll pin 
Terminal 
Stop 
T .. ever 
Knob 
Support: 
Screw 
Screw 
Selflock 

Name 
Sc:-ew 
Sp:-ing 
Ball 
Fori< 
"0" . ring 
Bearing 

nu-:: 

P . t:. C • shaft 

Rubber ring 
Sleeve 
C::..rcllp 
c:.rcllp 
Shoulder 
Lever 
Roll pir. 

Self lock 
Knob 
Screw 
Terminal 
Washe:-
Sp, l .. • w pin 

nut 



---,,_ -;\, 

2 ] 

• 

' 

P.igh-:: reduc-::ion. 

5 ' 
1 

Left reduction. 

5 ] ' • 

2 ,, 

Pos. 
l 
.... 
' 
3 
.4 

5 

6 
7 

?os. 
1 

2 

3 
4 

5 

6 
7 

8 

9 

10 
11 

Naae 
Bearing 
Spur ring gear 
Circlip 
Washer 
Searing 
Rubber ring 
Wheel hub 

Name 
Wheel hub 

g gear Spur rin 
Gear 
Left half-shaft 
Circlip 
Bearing 
Rubber ring 
Bear in& 
wasl'-.er 
Circlip 
Bear in& 
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~evers. 

Pos. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

• 17 

z l 2 

, -1 

~., 

J-n 
j 

Name 
Lever 
Knob 
Lever 
Roll pin 

Circlip 

Shoulder 
"0" ring 
~ever 

Lever 
Shoulder 
Rod 

Ball 

Spring 

fork 
"0" ring 
Small shaft 
Sere•., 

Small shaf'; 

Circlip 

Shoe 

:.ever 

z 



Clutch. 

5 I 

·j 

I 2 7 I 3 

Pos. Name 
1 Pressure plate 
2 Clutch disc 
3 Bearing 
4 Fork 

5 Pin 
6 Lever 
7 Washer 

8 Screw 

9 Bearing 



I 
I 
I 

Front wheels and brakes. 

I 
I 
I 
I 
I 
I 
I 
I 

i 

I z 3 1 

I 
I 

Pos. Name 

I 
Brake shoe 1 
Air chamber 2 

3 Tyre 

I 
Rim 4 
Brake drum 5 

6 Half-terminal 

I Hub 7 
Spring 8 

9 Pin 

I 10 Screw 
Nut 11 

I 
I 
I 



Pos. 
l 

2 
3 
4 

5 

Rear wheels. 

2 l 

Name 
Air chamber 
Tyre 
Rim 
Screw 
Washer 

' 5 • 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ,, 

n 

I 

Front axle. 

10 1 . I c 

I 

Pos. Name 
l Axle 
2 Lubricator 
3 Pin 
4 Screw 
5 Bushing 
6 Small cover 
7 Support 
8 Screw 
9 Washer 

10 Lubricator 
11 Ballast 
12 Screw 
13 Nut 



Steering pins and levers. 

I 1 - • ' I 
I I 

' I J ' 
5 @ 

~-1 

r---8 
@ 

5-----t 
Le 

I 

~ 

• e 
I @ • 1 

3 

Pos. Name 

1 Shoulder 

2 Left ·,i1hell spindle 

3 Right wheel spindle 

4 Bushing 

5 Shoulder 

6 "0" ring 

7 Rest 

8 Steerin& lever 

9 Roll pin 



I 

I 
I 
I 
I 
I 
I 

z 

I 
I 7 

I 
I 
I • 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Pos. 
1 

2 
3 
4 

5 
6 
7 

8 

9 
10 

11 

12 
13 
14 
15 
16 

Steering. 

• 

7 • ~ 

I I I 0 

I l>--1, M f-. ~· : 
L....1G~15 

Name . wheel Steering 
Nut 
Extension 
Washer 
Rest 
Shaft 
Selflock nut 
Fork 
Screw 
Shaft 

. g box Steer in 
Selflock nut 
Roll pin 
Tip 
Screw 
Bush in& 



Pedals. 

4 z , 

I 1 

27 

Z3 2."' ,o, 
ZS / 

~ 
JO 

34 '3 35 

I 
» 

Pos. Name 
1 Bushing 
2 Spring 
3 Cluth pedal 
4 Brake pedal 
5 ·re Steel w1 
6 Screw 
7 Gas hand lever 
8 Screw 
9 Bracket 

10 Stop 
11 Pin 
12 Roll pin 
13 Steel wire 
14 Fork 
15 Small plate 
16 Sheath 
17 Sheath 
18 Lever for gas pedal 
19 Roll pin 
20 Gas pedal 
21 Rocker 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pos. 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Pedals. 

1 z J c z 1 

Name 
Fork 
Sheath 
Engine stop device 
Register 
Steel wire 
Terminal 
Stud bolt 
Stop 
Nut 
Screw 
Sheath 
Steel wire 
Radance 
Terminal 



Parking brake lever. 

' 
7 7 12 ,, 

Pos. Name 
1 Brake lever 

2 Sheath 
3 Screw 
4 Small plate 

5 Washer 

6 Nut 
7 Register 

8 Stop 

9 Fork 

10 Radance 

ll Terminal 

12 Steel wire 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 2 J .. 
I I i . 

i i i ; 
I . I . 
I I I 

~, ! .' ' 

7 
5 

Par 1 k ·ng brake. 

' 11 
11 • 

I J I 11 

Pos. Name 
1 Nut 
2 Lock washer 
3 Washer 
4 Small lever 
5 Rubber rin& 
6 Support 
7 Pin 
8 Screw 
9 Pin 

10 Sp~in& 

11 Brake shoe 
12 Brake drum 
13 Nut 



Battery and electrical system. 

l 4 

. 
I 7 

s----: 9 ~ J-13 

·~ 

~~· 

" 

Pos. Name 

1 Switch 

2 Engine starting key 

3 Flashing lamp 

4 Flashing lamp 

5 Electrical system 

6 Cable 

7 Cable 

8 Screw 

9 Battery 

10 Bracket 

11 Block 

12 Clamp 

13 Screw 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

Lighting s 

3 ; 4 

I~-. 
. : 4 j t 

2 

Pos. 
l 

2 
3 
4 

Ystem. 

4 t 

Name 
Headlight 
Rear lamp 
screw 
Nut 

.Q 
4 t 3 

3 



I 

Pos. 
l 

2 

3 
4 

5 

6 
7 

8 
9 

10 

11 

12 
13 
14 

15 
16 

Tank. 

Name 
Screw 
Tank 

PlU& 

5 

Lever indicator 
Nut 
Fuel filter 
Cl~ 

Tube 
Clamp 
Tube 
Pipe fitting 
GaskeT 
Tap 
Screw 
Washer 
Nut 



I 

I 
I Driver seat. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Pos. Name 

l Driver seat 

I 
I 
I 
I 
I 
I 
I 



Hydraulic system. 

f7 ••• 2112 • 

Pos. Name 
l Screw 
2 Pipe fitting 
3 Gasket 
4 Tube 
5 3-ways distributor 
6 Distributor 
7 Tube 
8 Tube 
9 Tube 

10 Screw 
11 Nut 
12 Washer 
13 Elbow 
14 Pipe fitting 
15 Gasket 
16 Flange 
17 Screw 
18 Pump 
19 "0" ring 
20 Screw 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T 

2 3 

I 
• 5 I 

9 3 

Hidraulic system. 

3 2 
I 

' I , 
7 

Pos. Name 
1 Jack 
2 Pin 
3 Split pin 
4 Gasket 
5 Pipe union 
6 Pipe fitting 
7 Tube 
8 Tube 
9 Pin 



Rear 3-points linkage. 

2'----

Pos. Name 
1 Split pin 
2 Pin 
3 3 point hitch 
4 Pin 
5 Chassis frame 
6 Nut 
7 Washer 
8 Right arm 
9 Screw 

10 Pin 
11 Stop 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 

I 
I 
I 

2 

Front: AMI 

3 
4 " 

I t 

5 

Pos. Name 
1 Bushing 
2 t.ubricat:or 
3 Pin 
4 Screw 
5 Support: 
6 Screw 
7 Nut 
8 Bracket 
9 Pin 

10 Split pin 
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I 
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I 
I 
~ 

I 
I 

ANNEXEJ 

I FOREIGN EXCHANGE EVALUATION 

I 
I 
I 
I 
I 
I 

! I 

I 
I 
I 
I 
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I 

av--------------------------------------------------------------------------- COllFAI 2. 1 - IALDO ' co. S.R.l., N!~AN, ..... . --
Forei9!! Exch!!l!le E~fect in 1000 USS 

Econamic Analysis excludi119 indirect effects 

too units foreign OJ = 

total for-eign inflow 

equity capital . . 
subsidies, grants 

loans & overdraft 

exports . 
indirect effects 

total foreign ourflow 

r-oyalties . . . 
equii-ent 

i~r-ted inaterials 

repayment loans & overd. 

other repayments 

repatriated wages 

dividends paid 

interests . 
indirect costs 

net foreign exchge flow 

iq>ert substit'n effect 
net forgn exchge effect 

present values at 

foreign exchange flow • 

net forgn cxchgc effect 

t00.00 units local cu 

grand total total cars tr-. 

3305.75 32154.00 
_ ......................... . ................................ 

o.oo 0.00 
0.00 0.00 

3305.75 32154.00 
0.00 0.00 

............. ............. 

111'1!0.ao 4016.36 
.................................... ................................... 

0.00 0.00 
3424.50 3!05.00 

10!957.00 0.00 
3305.75 0.00 

o.oo 0.00 

0.00 0.00 
0.00 o.oo 

1393.60 211.36 
............. ................ 

-113775. 10 ·73'.36 
201550.00 0.00 
am4.91 -732.36 

10.00 % 
-52556.05 

34959.!2 

SMALL TRACTORS 

•••.••.•. construction •••.....•• prodl.'C: i en 

total procb:. 1990 1991 1992 1"93 

21.75 1000.00 22154.00 6.86 6. 19 
................................ ------------ .................................. ------------ ----------·-

0.00 0.00 0.00 0.00 o.co 
0.00 0.00 0.00 0.00 O.J~ 

21 .75 1000.00 2284.00 6.86 6.19 

0.00 0.00 0.00 0.00 O.Cu 

. ................ . ............ ............... .. ................... .. ................ 

113064.50 1040.00 2976.36 416!. 14 6310.96 
... ................................. . ................................ ... ................................ ... .............................. -------- ......... 

0.00 0.00 0.00 0.00 0 .. C;} 

-l!0.50 1000.00 2!05.00 1025.92 9n.sa 

10!957.00 0.00 0.00 2469.00 4698.CO 
3305.75 0.00 0.00 410.50 410.50 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

a.co 0.00 0.00 0.00 0.00 
11!2.24 40.00 171.36 262.72 229.88 

············ . .............. ............... ............... . ............. 

·113042.70 ·40.00 -692.36 -416t.2S ·6304.77 

201550.00 0.00 0.00 4350.00 !7~0.00 

88507.27 -40.00 ·692.36 188.72 2395 .23 



---------------------------------------------··------------------········· - CCllFAI 2.1 . &ALCO' co. s.a.L •• MlL.lN. :~.ll! 

Foreign Exchange Effect in 1000 USS 
Econooaic .lnalysis excluding indirect effitets 
100 units foreign CU = 100.00 uni ts local cu 

proclJc ti on 
1994 1995 1996 1997 1998 1999 2000 

total foreign inflow 11.70 o.co 0.00 0.00 0.00 0.00 0.00 . ..................... ....... -................... ----···----· ·-·---·----- . ........ -................. ............... ---- -... ................................ 
equity capital . 0.00 0.00 0.00 0.00 0.00 0.00 J.00 
subsidies. grants 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
loans & overdraft 11.70 0.00 0.00 0.00 0.00 0.00 0.00 
exports . . . 0.00 0.00 0.00 0.00 0.00 0.00 !l.00 
indirect effects - ..................... .................... ............... .................. .. ............. ................. . ............... 

total foreign outflow 9769.117 8404.70 11371.86 8:339.02 8306.111 827.!.34 7!!30.00 
............................... ----·------- .......................... -··--------- ------·- ........... . ..................... .. .............................. 

royalties . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
equipment . 1332.33 0.00 0.00 0.00 0.00 0.00 0.00 
i~rted materials 71130.00 71130.00 7830.00 ?830.00 7830.00 7830.00 71130.00 
repaytnent loans & overd. 410.'iO 410.50 410.50 410.50 410.50 410.50 0.00 
other repayments - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
repatriated wages 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dividends paid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Interests 197.04 164.20 131.36 911.52 65.611 32.84 0.00 
indirect costs .............. ................ . . . . . . . .. . . . ............... ............... ............... . ................ 

net foreign exchge flow ·9761.17 -11404.70 -11371.116 ·&339.02 ·8:306.18 -8273.34 ·71:.30.00 
i~rt substit'n effect 14500.00 14500.00 14500.00 14500.00 14500.00 14500.00 14500.00 
net forgn exchge effect 47311.83 6095.30 61211.14 6160.911 6193.82 6226.66 66i0.00 
............. --- ---- --- --.................................................. -- .. -.......... -- ------ ..................... ---- ----- .................................................................... -.......... -- -.... -... ------ -................... -. -.. -. 

present values at 

foreign e•change flow • 

net forgn exchge effect 

10.00 % 
-52556.05 

34959.82 
............................................................................................................................................................................................................................................................................ 
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-----------·····----·----·-·----·----------······------·-·······----······· CDIFAll 2.1 - IALOO & CO. S.l.L •• lllLU, t~~~· ..... 

Forsi!I!! Exch!!!!l! Effect in 1000 USS 

Economic Anailysis excludino indirect effects 

100 units foreign OJ = 

total foreign inflow 

equity capi t•l 

subsidies. grents 

loans & overdr•ft 

exports 

indirect effects . 

tout foreign outflow 

royalties . . 
"""i pllll!nt . . 
i111pOrted .. teri•ls 
repayment l- & averd. 

other repayments 

repatriated wages 

dividends paid 

interests . 
indirect costs 

net foreign exchge flaw 

i111pOrt Stbstit'n effect 

net forgn exchge effect 

present values at 
foreign exchange flow • 

net forgn exchge effect 

100.00 1a1its locel cu 

2001 2002 

0.00 0.00 

------------ ····--··----
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

............. . ............. 

7830.00 7lll0.00 
................................. .. ........................... 

0.00 0.00 

0.00 0.00 

7830.00 78.30.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

............ . ................ 

·7830.00 -7830.00 

14500.00 14500.00 

6670.00 6670.00 

10.00 " 
·52556.05 

34959.82 

SMl.LL TRACTORS 

procl.ction 

200l 2004 2005 2006 2007 

0.00 0.00 0.00 0.00 0.00 

--·----·-·-'"' -----·---··- ------···--- ................................ ---------··· 
0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 a.co 
0.00 0.00 o.oo 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

.............. . ............ . ............ ............... .. ............... 

7830.00 7830.00 mo.oo 78l0.00 ·3689.58 
... ........................... ------·----- -------·---- .............................. --------···-

0.00 0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 ·3711.33 

7830.00 7830.00 7830.00 7830.00 0.00 

0.00 0.00 0.00 0.00 21.~ 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 o.oo 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 o.oo 
............... . ............ .. ............... .................. ............... 

-7830.00 -7830.00 ·7830.00 -7830.00 3689.58 

14500.00 14500.00 14500.00 14500.00 o.oo 
6670.00 6670.00 6670.00 6670.00 3689.58 
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II 

I 

o. 

OPPORTIJNrl'Y mJDIES 

SUMMARY AND CONCWSIONS 

This srudy analyses tbc opportunily of installing a pbal for tbc assembling of dicscl engines. 

imported in CKD compoaeolS. 

The envisaged assembly unit lw an initial aDDual capacity of assembling 2,tm engines. with 20 HP 

and 30 HP which should be installed in tbc small tractors. object of another opportunity study in lhi.s 

subsedorY> 

The fUWlCial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data cf tbc project are as follows: 

• Fqed awss: USS 3,548.960 (USS t.990.tm in foreign currency) 

- Worlcine capital (al full production): USS l.519,283 (USS 1,495.tm in foreign currency) 

• lnk:"'tal Rate of Return: 16.55% 

- Break·Evcn Poinl (al 5Jh year of prcductioa) 33.8% 

- Pu-Back Period: less Jhan 8 years (including constructioa period) 

- Employees: 52 

The evaluation of Jhe foreign exchange eff«J was also carried oUJ. 

IJ shows a saving of USS 6.949.520 (as present value al 10%). 

On Jhe basis of the analysis in lhi.s study il is recommended that a feasibility study be undenaken. 

I. INIRODUCTJON 

1.1 Diesel engines arc particularly versatile machines; they can power almost any type of agricultural or 

industrial equipment: tracrors. morocul1iva1ors. water pumps. generating sets, concrerc mixers, 

dumpers. air compressors. boats, etc. 

In order 10 facilitate the application of the engine 10 any machine, the manufacturers always try to 

develop a very large number of specific optional accessories. such as clutches, reduction gears, 

nanging bells, ny wheels, hydraulic pump linings, nexiblc and centrifugal couplings, ere. 

(I) For ildd111onal backpound mllcNI. sec Volume I p. 189. 
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OPPORllJNnY STIJDIES 

Modem Dicscl cagiDcs are developed to operate to high performaaa: stan<brds, required by 1bc 

modern agricullural and industrial machinery, such as: 

. high output 

. high reliability 

. fuel economy 

. low 'Jibrations and noise 

. greai durability, with a life of more than 10,(D) hours 

. reduced maintenance 

. low operating expemcs 

Their power, for the applications mentioned alxwe, ranges from 5 to 80 HP and above and the 

number of the cylinders varies from 1 to 6. 

Generally, the major Diesel engines manufacturers who own plants, where a large number of 

engines are produced, have a Resc:arch and Development Centre, where the mall. engine parts are 

Jesigned. 

As far as the manufaauring cycle is concerned, the manufacturers keep inside the whole machining 

cycle of the most delicate engine parts (crankcase, crankshaft, camshaft, connecting rod, cylinder 

head, cylinder, crankcase cover, rocker arms). 

Other parts, like steel sheet parts (filters, tanks etc.) flywheels, pulleys pins, oil pumps, governors, 

push rods, intake and exhaust manifolds covers-housings, levers etc. arc manufactured by sub

supplicrs on the basis of the drawings of the manufacturers. 

There arc other paru and subasscmblies. like injection pumps, fuel injectors, pistons, piston rings, 

bearings, gaskets, flat and V belts, valves. valve guides and scats, electric starters, alternators, 

radiators, electric parts, fuel feeding pumps, gas oil and oil filters, that are supplied to the diesel 

engine manufacturers by companies that arc acuvc in the manufacture of one or more of the 

mentioned items. 

DIESEL ENGINES Pap ll 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.3 

1.4 

2. 

2.1 

OPPORTIJNITY snJDIES 

This policy makes ii possible to reduce dramatically the investments. without affecting the quality of 

the product and allows a great flexibility in the production.. 

There arc several other Diesel engine manufacturers who arc licensees of the major world 

companies. Main activity of these manufacturers is the assembly of parts and subasscmblics, supplied 

by the liccnsors; in many cases. the activity is extended to the machining of some parts that can be 

made available by the licensor in raw form, or bought from third parties. As said before, the 

in~cnt in machining lines is justified only if the production is high 

Exception made for few cases, licensees ha"VC Slarted their activity by installing an assembling unir. 

designed for a minimum economic size. 

This approach is considered the most appropriate for the present Nigerian situation.. In the following 

chapter the analysis will take into consideration the asscmbfu?; of 2 types of diesel engines, 

manufactured by Lombardini (Italy). 

The selection of this manufacturers is justified by the fact that Lombardini is one of the world 

leaders in this field, owns several plants for diesel engine manuf acturc and granted the license to 

several private and public organiulions in Spain, JugoslaYia. Turkey, Greece, India, Venezuela, 

Tunisia and, finally, is willing to cooperate with a Nigerian inVCSlor. 

The types of the engines arc selected taking into account the requirements of the small tractors, 

proposed in another op.x>nunity study. Should a feasibility study be carried out, other manufacturers 

shall be considered. 

MARKET AND PLANT CAPACm 

DEMAND 

At present all Diesel engines arc imponcd already coupled to the machines powered by them. It is 

bard to establish the type and the quantity of engines imponed, because statistical data arc not 

available. In any case, this project wiJI supply Diesel engines for 1hc proposed small tradors plant 

2000 units per year. 

DIESEL ENGINES Papl3 
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2~ SUPPLY 

There is no local production or assembly of Diesel engines in the range of 20-30 HP. They arc 

imported mainly from Japan. U.K.. FR.G, AUSTRIA. ITALY, already coupled to the machines 

(generators. pumps, dumpers. etc.). 

2.3 PLANT CAPACITY 

The plant is dcsigucd for the assembling of 2000 Diesel copes/year imported in CKD form. (1000 

units of 20 HP nominal power and 1000 units of 30 HP of nominal power). 

The output is referred to 250 working days/year, 1 shift/day, 8 hours/shift. The production can be 

easily incr~d, by making the plant working on two shifts. 

2.4 THE ENGINES 

The proposed copes have the following tcciici :al data: 

Rated KW/HP 
Cylinders Nos 
Displacement cm3 
R.P.M. 
Max torque Kgm 
Dry weight Kg 
Diesel oil consumption g/Kwh 

Other characteristics are: 

. 4 stroke air cooled 

. power take-off on crankshaft 

. counterclockwise rotation 

. direct injection on piston 

. air cooling by fan 

. gear pump forced fuel lubrication 

. fuel flow oil filter 

20HP 

14/19 
2 

871 
3(XX) 

4.9 at 2000 RPM 
80 
194 

DIESEL ENGINES 

JOHP 

21/28.5 
3 

1248 
3(XX) 

7.5 at 2.200 RPM 
110 
240 
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3. 

3.1 

OPPOR11JNTl'Y STIJDIES 

. automatic extra fuel starting device 

. centrifugal governor 

. torque regulator 

. aluminium alloy tunnel crankcase 

. cast iron, reborable independent cylinders 

. aluminium alloy independent heads 

. hydraulic pump double power-take-off on timing and blower side 

SALE PRICES AND REVENUE 

The following selling prices will be considered: 

Engine 20HP 
Engine30 HP 

USS 2,500 
us s 3,500 

It is forcsccn that 1000 units of each type will be produced and sold; the total revenues would be US 

s 6,000,000. 

MATERIAL AND INPUJ'S 

MATERIALS 

The materials consist in the finished parts and subasscmblies, as represented in the Annexe 1, 

delivered in kits. 

The components in Annexe 1 represent the Lombardini engines envisaged for this study. The 

possibility of manufacturing locally these components has not been considered at present, because of 

the low output of the envisaged plant and the low prospects of reaching a minimum economic size in 

the production of any of the components. However, when output expands to the required level, 

backward integration could be embarked upon. 

The costs CIF of the complete kits is as follows: 

Engine 20 HP (1000 units) 
Engine 30 HP (1000 u11its) 

based on quotation received by Lombardini. 

DIESEL ENGINES 

us s 1,800,000 
us s 2,600,000 
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3.2 ELECTRIC ENERGY 

The installed power is LfiO kW. The coefficient of utilization is 0.7. The cost of energy ~ 0.1 US 

$/kWh. therefore the annual expenditures will be: 

150 x 0.7 x 250 x 8 x 0.1 = us s 21.000 

3.3 CONSUMABLES 

The considered consumables arc paint and varnishes, diesel oil necessary for the testing of the 

engines and lubricants. The estimated expenditures for 2,000 units amounts to 10,000 US S. 

4. LOCATION 

The ideal location would be close to the smaU tractors manufacturing plant. 

S. PROJECT ENGINEERING 

S.1 PROJECT BASIC DATA 

This project has been developed on the following data. 

PRODUCTION 

Engine rated HP 20 HP 

Engine rated HP 30 HP 

TOTAL 

DIESEL ENG!NES 

Units/year 

1,000 

1,000 

2,000 
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5..2 

5..2.1 

OPPORnJNTn' STIJDIES 

WORKING TIME 

The working time foreseen is : 

250 working da'j5/ycar 

1 shift/day 

8 hours/shift 

PRODUCl10N EQUIPMENT 

Details on the equipment arc provided below. 

The envisaged equipment is for the engine assembly, testing end finishing 

All engine parts will arrive in the assembly area and assembled; then all engines will be tested in the 

testing room and finished according to specifications. 

The engines will be assembled on a "sliding track line" and there will be some roller conveyors from 

the assemMy area to the testing room and from here to the finishing area. 

AsHmblyana 

This area is divided in two zones; the assembly line where the two engine types will be assembled on 

the same line and the subassembly zone for the preparation of various engine parts in order to 

shorten the operation times on the assembly line. 

hl the subassembly zone the preparation of the following parts is foreseen: 

1. the cylinder head with injector, valves and relevant springs, studs and rocker arms 

2. the ground connecting rod-piston-cylinder: the piston assembled with the connecting rod and the 

piston pin, then with the piston rings and inserted into the cylinder; assembled in this phase also 

th: bearing of the connecting rod big end 

3. the crankcase assembled with the crankshaft (with supports), with the connecting rod-p1:iton

cylinder alread/ assembled, with the oil pan, with the engine mounts. 

4. the fuel tank with gasoil filter, vibration-damping supports and other small parts 

DIESEL ENGINES Pap27 
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5. the crankcase covers with the relevant seal ~ 

6. the engine plate: printing the serial number 

7. various parts preparation requiring small operations that simplify the job on the assembly line: 

intake manifold, flanges. oil filters and other small parts. 

The crankcases will then be mounted on the sliding track assembly line, 20 meters long, and 

assembled together with the oth~r sub-assemblies already prepared and with all those parts 

necessary to test the engines on the testing benches; the remaining parts will then be mounted in the 

finishing area after the test. 

In order to position the engines on the assembly line, in the most convenient way for the assembly 

operations, the crankcases arc mounted on special engine carrying chu.:ks fixed on the sliding track: 

the line is equipped with 30 chucks. 

The speed of the assembly line is of course adjustable to the required productive pace that will 

depend on the production output. As far as the output of the assembly line is concerned, the yearly 

average will be 1 engine every 60 minutes. 

Some tools and phase gauges. essential to undertake the assembly operations arc hanged on a line 

upper scaffolding that is also the support for the compressed air system and for the electriciry 

network of the line. 

At the end of the assembly line, t'.1e engines will be provided with etil and filled up with gasoil for the 

test. 

ASSEMBLY AREA EQUIPMENT 

Crank.;ase and crankshaft syb-assembly 

2 Equipped working bench 

2 Special press for driving the crankshaft into the crankcase 

2 Rotary ba'iket washing machine 

2 Equipment for engine mc.;;nr alignment/assembly 

DIESi.i. t,;NGINES Pagels 
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2 

OPPOR1lJNl1Y STIJDIES 

Swing hoist (125 Kg) 

Special tool set 

Standard tool set 

Con. rod-pisron-cylinder subassembly 

1 Equipped v.orking bench 

1 Set of special tools for the con.rod disassembly 

l Boring gauge for con.rod big end diam. control 

1 Multiple device for piston ring assembly 

1 Special washing machine for con.rid-piston 

1 Electric oven for piston heating 

1 Special tool set 

1 Staadard tool set 

1 Balance 

Cylinder head subassembly 

1 Equipped working bench 

1 Special device for valve and spring assembly 

1 Special device for rocker arm journal assembly 

1 

1 

1 

Rotary basket washing machine 

Special tool set 

Standard tool set 

lnjectjon pump scttimi and various sub-assembUes 

1 Equipped working bench 

Special device for injection pump setting 

Press with numbering machine 

DIESEL ENGINES Papl9 
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Y.lnkcasc cover fuel tank and various sub-assemblies 

1 Equipped working bench 

1 Hydraulic press 

1 Set or specific devices (for each cover type) 

1 Fuel tank support and assembly equipment 

1 Clamp bending device 

1 Special tool set 

1 Standard tool set 

Assembly line zone 

1 Sliding irack assembly line (20 mt long with 30 engine chucks) 

2 TDC measurement gauges 

Jigs for spark advance marking 

2 Gauges for injection pump seat depth measurement 

1 Thickness gauges for injection pump gasket control 

1 Gear heating oven 

1 Special tool set 

25 Pneumatic scrcwers 

1 Standard tool set 

1 Oil/gasoil filling equipment 

3 Swing hoists (125 Kg.) 

S.2.2 Tnt!ng room 

Once assembled, the engines will be transrerred into the testing room on roller -:onvcyors. In the 

testing room a complete test will be done on all assembled engines by means or test benches, each 

equipped with one hydraulic brake and one measurement device set for individual tests. 
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OPPOR1UNl1Y snJDIES 

The following engine performances will be checked: 

- engine speed 

- power 

torque 

- fuel consumption 

- smoke 

- exhaust temperature 

- lubricating oil temperature and pressure 

The lest bench will be engaged for about 120 minutes. This time is required for: 

- the engine installation on the bench with all the relevant conocctions 

- the engine i:ctting 

- the engine running (about 90 minutes) 

- the engine disassembly from the bench 

As far as the handwork in the testing room is concerned. 30 minutes max for each engine arc 

required. 

It is important to underline that all engines that do no< achieve, during the lest, the standard 

performances arc sent to the repairing zone, within the fmishing area, repaired and then sent again 

in the testing room for another complete test cycle. 

The testing room equipment, and especially the number of test benches, has been therefore defmed 

considering the quantity of engines to be produced taking also into account the estimated percentage 

of engines to be repaired and tested again. 

Together with the test benches for the normal production test, iL has been foreseen also one 

additional test bench equipped with an electric brake; this will be used for the endurance tests 

(necessary to check the whole production process) and for any o<her special test: f.i. the engines to 
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be mouated into gcacrating sets the ~rnor performance must be verified.. 

Each test bench will consist of: 

1 frame to be fixed on the Door 

1 engine bed with vibration damping supports on which the engine can be fJXCd 

1 brake support 

1 hydraulic brake (electric for the special test bench) 

1 soundproofing case 

1 cogiK-brake coupling device 

1 set of pick-up and the relevant cables 

1 throttle control device with Ociable cable 

1 pneumatic screwer 

1 engine starting equipment 

1 exhaust scavenging system (a prolonged muffler) 

1 rack with the electric apparatus and the test displays; one manometer for the oil pressure, one 
timer and one graduated burct for the fuel consumption measurement, one analogic 
tachometer, one exhaust temperature display. 

The rack for the special test bench will be equipped also with one analogic display for the control of 

the governor performance. 

The hydraulic brake allows the test of any engine (with clockwise or counterclockwise rotation) with 

a maximum power of SO HP at 3000 RPM or a maximum torque of 11,9 KGM; the electric brake will 

have similar performances. 

One important feature of the test bench is represented by the automatic safety device that stops the 

engine if the maximum engme rotation speed has been exceeded. The testing room will be provided 

with: 

- the gasoil and the brake water distribution systems with the relevant piping within the testing room 

from the tanks till the test benches; 

- the exhaust scavenging system collecting the exhausts from the test benches; 

• the electric power distribution system; 
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- the 1ightiag system; 

- th~ compressed air network within the testing room and the relevant outlets; 

- the underground tanks (water, gasoil); 

- the fire fighting system; 

- the cooling/dcmiucralizing system for the brake water; 

- the testing room vcntilation system. 

mJJNG ROOM EQUIPMENT 

2 test benches with hydraulic brake and control system with displays 

1 test bench with electric brake and control system with displays 

1 Gantry hoist 

1 Portable smoke tester (Bosh test) 

1 Portable tachometer 

1 Chronometer 

Finishing am 

After the test all engines arc traosf crrcd in the finishing area that consists of three zones: 

- application zone where arc assembled all those ci!ginc parts related to the specific engine version 

required by the customer, f.i. clutch, flanging, etc.; 

- finishing zone where arc assembled those parts no< necessary during the test, (f.i. muffler); 

- repairing zone where all engines that have not achieved during the test the standard performances, 

arc checked, if necessary repaired, by replacing the defective parts, and then sent again in the 

tcsuug room until the test has been overcome. 

The estimated handwork to be considered for each engine in the Finishing Arca (Application, 

Finishing and Repairing) is 90 minutes. 
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OPPORnJNl1Y SllJDIES 

Fnm the 6njshing area the engines are SCDl to the finisbcd product store for shipment. 

FINISHING AREA EOtnPMENJ 

APJlljgtjog zone 

1 Eagiac oil and gasoil 

1 Oil CCDtrifugation equipmCDl 

2 Working benches 

4 Pneumatic scrcwcrs 

1 Roller COD'VC)'OI' 

1 Standard tool set 

1 Special tool set 

1 Ganuyboist 

Finjsbjn1 zone 

1 Working benches 

2 Pneumatic saewcrs 

1 Roller conveyor 

1 Standard tool set 

1 Special tool set 

Rcpajrin1 zone 

1 Working benches 

1 Tatling engine chuck for repairing operations 

2 Pneumatic screwcrs 

1 Standard tool set 

1 Special tool set 

1 Gantry hoist 

DIESEL ENGINES P1p3" 
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S.3 

S.4 

OPPORnJNrlY sn.lJ>IES 

IAY-OUI' AND CML WORKS 

The plaDl will cmer u area of l.SOO sq.m.so subdMdcd: 

n> sq.m. for offices aod social services 

500 sq.m. for store houses 

500 sq.m. for the production area 

300 sq.m. for utilities department 

AD expansion area shall be considered. in view of the inslallation of some machining lines, in case 

the production increases aod justifJCS further investments. 

The building will be in steel structure, with the roofing of shed type, to cmure natural lighting 

The cladding will be in cement blocks or clay bricks. The Door of the industrial area will b. of 

reinforced antidust conc:rete slabs, allowing an over load of 2000 Kg/sq.m. The Doors of the offices 

and social semces will be in ceramic tiles. 

INVESTMENT COSTS 

QUOlation for machinery and equipment was obtained from Lombardini, Reggio Emilia, Italy. The 

costs for erection are not expressed as the percentage of the machine and equipment value. Actually, 

the equipment is very simple and its i:istallation does not require heavy cosu. 

The estimated investment costs arc as follows: 

DESCRIPTION LC FC Total 
MS MS MS 

Machinery and equipment 
FOB European port -- 1.4 1.4 
Transport, taxes and duties 0.28 0.14 0.42 
Erection 0.12 o.os 0.2 
Land & site preparation 0.05 -- 0.05 
Civil works and buildings 0.75 -- 0.75 
Spare parts -- 0.01 0.01 

Total 1.2 1.63 2.83 

Contlnpacles lK 0.12 0.163 0.283 

Grand total 1.32 1.793 3.113 
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OPPORTIJNl1Y STIJDIES 

The industrial life of the plant can be considered as 15 years. The average annual expenditures for 

maintenance arc estimated 50.000 US S. In the fmancial evaluation the in\'CStmcnt cost. including 

contingencies, arc so subdivided: 

Preproduction expenditures FC MS0.100 

Preproduction expenditures LC MS0.130 

Machinery FC MS 1.793 

Machinery LC MS0.44 

Land & Site preparation LC MS0.055 

Civil works and buildinp LC MS0.825 

TOTAL MS3.343 

6. Pl.ANT ORGANIZATION 

The plant is a...isidcrcd an autonomous unit. complete with utilities and facilities. operating under 

the direction of an independent organization. 

7. MANPQWER 

The manpower employed in the production activities needs 15 days u aining within one of the plants 

of the licensor. The estimated expenditures arc USS 100,000. Supplementary on the job training can 

be provided by the personnel of the licensor during the first operation period. One expert will be 

made available by the technology supplier for the first 6 months after the plant start-up. The relevant 

expenses are estimated US S (J(),000. 

7.1 MANAGEMENT 

- General Manager 
- Technical Manager 

DIESEL ENGINES 

1 
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N/Y 

50,000 
40,000 

2 90,000 
overheads 40% 36,000 

126,000 
(USS 16,000) 
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OPPORn1N11Y snJDIES 

I 
7.l ADMINISTRATIVE DEPARnfENT 

I N/Y 

• rUl.a.Dcial manager 1 40,000 

I - Aa:oWllaDt 1 12.<XX> 
- Purchasing Dcp1. Head 1 12,000 
- Sales Dept. Head 1 12,000 

I - After sales technicians 2 16,000 
• Clerks 4 32,000 
- Drivers 4 32,000 
-Guards 4 20,000 I 

18 176,000 
~rhcads 40% 70,400 

I 246,400 
(USS 31.200) 

I 
7.J PRODUCTION DEPARTMENT 

I 
N1Y 

I - Production Manager 1 40,000 
- Foremen 4 48,000 
• Assemblers 20 120,000 

I 2S 208,000 
~rbcads 40% 83.200 

I 291,200 
(USS 36,900) 

I 7.4 MAINTENANCE DEPARTMENT 

I N/Y 

- Chief Engineer 1 40,000 

I - Mcchaoics 2 20.000 
- Electricians 2 20,000 
·Helpers 2 12,000 

I 7 92,000 
overheads 40% 36,800 

I 128,800 
(USS 16,300) 

I 
I 
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8. 

9. 

9.1 

9.1.1 

OPPORnJNITI' STIJDI~ 

Summarv 

Administrative 
Production 
Maintenance 

IMPLEMENTATION SCHEDULE 

20 
25 

7 

USS 47,200 
USS 36.,900 
USS 16.300 

52 USS 100,400 

The time needed to design, build and start-up the plant is in the range of 18 months. 

Fi~ANCIAL EVALUATION 

The fmancial evaluation was carried out by means of the COMFAR, whose schedules arc enclosed 

as Annexe 2. 

In addition to the coefficients and parameters indicated in the foreword, the following was 

considered: 

INPUTS 

lnmtmmt costs 

The total investment costs amount to 3,548,960 US Dollars. The portion in foreign currency accounts 

for 1,990,000 US Dollars. 

Details of these figures arc shown in chapter 5.5. 
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9.1.2 

9.1.3 

OPPORTIJNJ1Y STIJDIES 

Soum of finapq 

The fmancing was assumed as follows: 

- Equiry 

- Foreign Loan 
(interest 8%) 

• Local Loan 
(interest 15%) 

1st disbursement 

USS435,000 

USS 500,000 

USS300,000 

2nd disbursement 

USS584,000 

USS 1,024,000 

USSS00,000 

Total 

USS 1,019,000 

USS l,5!4,000 

USS800,000 

- Bank overdraft: (interest 15%) : It has been introduced in lhe input data to cover lhc 
interests to be paid during lhe construction period and calculated by lhc 
COMFAR. It can be used to cover part of lhe working capital before 
lhe plant starts lhe production. 

Workina caoital 

The working capital is proponional to the production programme, which, according to the 

assumptions, is as follows: 

1st year 30% 

2nd ycu tiO% 

3rd and subsequent years 100% 

When the plant is in full production, tlie required working capital amounts to 1,519,283 US Dollars, 

the foreign ponion being USS 1,495,000. 

It is wonh mentioning that raw materials shall be available just before the commissioning and start-

up of the plant. This means that a ponion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 4n,ooo. 
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OPPOll.1UNl1Y STIJDIES 

9.1.4 Total procludiog costs 

The total production costs vary according to the plant output, interests and depreciation. The first 

• 
I 
I 

year of operation. when the plant operates at 30% of its nominal capacity, the production costs I 

9.1.5 

9..2 

9..2.1 

amount to USS 2.123,062. 

In the third year, at full prod~ction. the costs amount to US S 5,070,082. then they start a slight 

decrease year after year, to reach a constant amount of US S 4,581,600 from the 11th to 15th year. 

Sales mroue 

When the plant is in full production. the revenue is US S 6,000,000. As said before, the production 

programme forcsccs that full production is reached gradually: 

1st year 30% : revenue = USS 1,800,000 

2nd year 60% : revenue = USS 3,600,000 

EVALUATION RESULTS 

Internal Rate of Rrtum 

The internal Rate of Return is: 16.55%. 

9.2.2 Bnak-Evtn Point 

The Break-Even Point at 5th year is: 33.8% of production. 

It has been calculated according to the formula 

fixed costs 

revenue • variable costs 

The fixed costs include: labour (direct (l) + administrative), depreciation and financial costs. 

9.2.3 Pay-back Period 

The pay-back period is less than 8 years, including the construction period. 

( I) Direc1 labour 11 considered aa 1 vari1ble COii, due 10 lhe neceauy 10 hive well I rained people for lhe operarion of rhe plane, n. -;ardlea o( 

capacny u11hza11on. 
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10. 

OPPORTIJNfiY STIJDIES 

F08EIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 3. 

All the figures used in the com;utation as "inflows" and "outflows· correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchangr. effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 6,949,520. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to USS 6,249,520. 
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ANNEXE 1 

ENGINE PARTS AND SUB-ASSEMBLIES 
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8V- - - -- - - - - - - - ---- - - - - - - - -- - - -- ------ ----------- --··-··-------· - ·-· - ··- - --- -- CCllFAI 2. 1 - BALDO & CO. S.R.l.. ll!LAN, 

D U:SEL ENClllES 

OCT08ER 1990 

~TUlllTT STlllT - FlllAL ISSUE 

2 ye•r<s> of constn.a:tion. 15 ye•rs of produc:tion 
currency canversion r•tes: 

foreign currency 1 unit " 

local currency 1 unit " 
1-0000 units accounting currency 

1.0000 units accounting currency 
accounting currency: 1000 USS 

-- ...... -... ----- -- -....... -- ......... -- ---·- .............................................................................. -- -- ............. ---- ....................... ---- --- --- ... ---- ......... --... --- -- -- ...... -- ......... --... -----
Total initial invest111ent ciJr:ng construction phase 

fiaed assets: 

current assets: 

total assets: 

3548.96 

0.00 
3548.96 

Source of funds ctJring const•-uc:tion ph2se 

equity & grants: 1019.00 
foreign loans 1524.00 
local loans 800.00 
total runds 3343.00 

56.154 X foreign 

0.000 X foreign 

56.154 X foreign 

0.000 X foreign 

45 .588 X foreign 

---- ... -.. -... --- ... -... -......... ---........ -- ----- ---- -...... --- ------ -·--- ................................................... --- ... ----- ........... -.......... --- ---..................... ------ ............. -- .............. --............ -
Cashflow fra. operations 

Tear: 1 
operating costs: 1518.40 4581.40 
depreciation 362. 74 351.74 
interest 241.92 60.96 
........................................ ............................. ... ......................... 
production costs 

thereof foreign 

total sales 

gross income 

net income 

cash balence 

net cashflow 

2123.06 

81.41 % 

1800.00 

·323.06 
-323.06 

·894.43 

·195.34 

Net Present Value •t: 10.00 % • 
16.55 % 

28.80 % 

19.70 % 

Internal Rate of Return: 
Return on equity!: 

Return on equity2: 

4994.10 

94.22 % 

6000.00 

1005.90 

603.54 
764.78 

1016.24 

1992.05 

10 

4581.40 

41.25 
0.00 

. ........ --- --- ... -
4622.~5 

95.n 
6000.00 

tln.15 
826.41 

867.66 
867.M 

:: 

...... ·- ----................... -- --- .. --· ....... -...... -...... ----·-·· ............................... -··-- ........................................... -.... -......... --................................................ . 
Index of Schedule~ produe~d by COMFAR 

Total initial investment 

Total investment during production 

Total proclJc:tion costs 
llorking Capital requirmwnts 

Cash fl ow Tables 
Projected Balance 

Net incoine statement 
Source of finance 



3'1-----------------------------·······----·---------------------------------- C::MFAR 2.1 · 8AlCO 1 CO. S.~.L-, !'!:!_:;, t~:~· 

7·Jt.:at :not ial lnttst:nent in 1000 USS 

""~.Jr ....... . 

~ ~ -'~ ~nve-st~t costs 

Land, >ite preparatior., development 
a~i~cings and civil works .•.• 
~u•iliary and service facilities 

:r."~r::orated filled assets •. 
?•ar.t "achir.ery and equipment 

~.J~ui ~Tx~ !nvest:nent costs . 

?re-prccucticn capital expenditures. 

~~t •Cr<ing "apital 

Total initial invest:nent costs 

Of i '! '":lreig:n, in ~ .... 

1990 

55.000 
500.000 

0.000 
O.vOO 

630.000 

1991 

0.000 
325.000 

0.000 
0.000 

1603.000 

1185.000 1928.0CO 

92.500 343.460 
o.ooo a.coo 

12n.5oo 2271.460 

40.705 64.890 

DIES~l ENGINES --- CCTCBER 1990 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

av--------------------------------------------------------------------------- c"'FA• 2.~ 

Tot.tl c: ... rr.,:it Investment in 1000 USS 

YeJr • • . • • • 

Fixed invest:nent costs 

"and, si:e preparation, develop11ent 
Buildings end civil worlts .••. 
Auailiary end service facilities 
["c~r;:orated fixed assets .•• 
O[Jnt, "'-lchinery and e<;uipnent 

Tot.ll fixed investment costs •• 

Prc;roduction capitals expenditures. 
\Ooricing capital 

Total current invesrment costs 

Of it for~i ;n. % ••• 

1992 

J.000 
0.000 
0.000 

0.000 
0.000 

·--------------
0.000 

0.000 
476.941 

1993 

0.000 
0.000 

0.000 
0.000 
0.000 

................................... 

0.000 

0.000 
442.553 

0.000 
o.oco 
o.ooo 
0.000 
0.000 

---------------
0.000 

0.000 
599.789 

-·------------- ....................................................................... .. 
476.941 442.553 ;99.789 

95.552 99.654 99.674 

BALCO 1 
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8'1---------------------------------------------- ---------------------------- CCl'IFAl 2.1 - BALDO & CO. S.A.L.. MILAN, !~~~· 

rot~l Produc:icn Costs in 1000 USS 

YHr •••••••••• -

X of nQll. c:ip;Kity (single procb:t>. 

Raw material 1 • - • 
Other r;1w !naterials 
Utilities .. 
E!lergy ••..•.• 
Labour, di r~ct . • . 
?~ir, ruintenance 

Factory overtleeds 

Factory costs • • 
Adllinistrative overheads •••.•• 
tndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs 

Total productcon costs 

Costs per \llit ( si1"19le product > 
Of it foreign, X 

Of it variable.~ 
Total labour • . 

1992 

n.ooo 
1323.000 

0.000 

21.000 

0.000 
36.900 

7.000 

7.000 

60.000 

1454.900 
63.500 

0.000 

0.000 

362.742 
241.920 

2123.062 

0.000 
81.411 
0.000 

100.400 

1993 

0.000 
2646.000 

0.000 

2~ .000 
0.000 

36.900 
15.000 
15.000 
0.000 

2733.900 
63.500 

0.000 

0.000 
362.742 
186.680 

3346.!22 

0.000 
89.D75 
0.000 

100.400 

1994 

0.000 
4410.000 

0.000 

21.000 

0.000 
36.900 
25.000 
25.000 
D.000 

4517.900 
63.500 

0.000 

0.000 
357.242 
131.440 

5070.0!2 

0.000 
93.409 
0.000 

100.400 

1995 

0.000 
4410.000 

0.000 
21.000 
0.000 

36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 

0.000 
0.000 

351.742 
76.200 

5009.342 

0.000 
94.238 

0.000 
100.400 

o.aco 
4.;.:c.iloo 

0.1:00 
21.COO 

O.GCO 
36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 
0.000 
0.000 

351.742 
60.960 

4994.102 

0.000 
94.220 
0.000 

100.400 

DIESEL ENGINES --- OCTCBE~ 199~ 
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Total ?roCuc:tion Costs in 1000 USS 

Year ••...•. 

X of nOlll. capacity (single product). 
Raw material 1 •• 
Other raw materials 
Utilities •• 
Energy ••••••• 
Labour, direct • • • 
Repair, 11111intenance 
SP1res ••••• 

Factory overheads 

factory costs • • 
Adillinistrative overhellds •••••• 
lndlr. costs, selH 8l1d distribution 
Direct costs, seles and distribution 
Depreciation •• 
Finenci1l costs 

Costs oer unit < single product l 

Of it 'crt19n, '; 

1997 

0.000 

4410.000 
D.000 

21.000 

0.000 
36.900 

25.000 
25.000 
0.000 

4517.900 
63.500 
0.000 
0.000 

264.550 
45.no 

1998 

0.000 
4410.000 

0.000 
21.000 
0.000 

36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 

0.000 
0.000 

264.550 
30.480 

4891.670 4876.430 
••••••••••••••• •a••••••••••••• 

0.000 0.000 
95.06C 95.:~5 

J.JOO J.JOO 
'.00.•00 100.•00 

1999 

0.000 
4410.000 

0.000 
21.000 
0.000 

36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 
0.000 
0.000 

264.550 
15.240 

2000 

0.000 
4410.000 

0.000 
21.000 
0.000 

36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 
0.000 
0.000 

264.550 
0.000 

2001 

0.000 
4410.000 

0.000 
21.000 
0.000 

36.900 
25.000 
25.000 
0.000 

4517.900 
63.500 
0.000 
0.000 

41.250 
o.ooo 

48~1.190 4845.950 4622.650 
............... ............... . ............. . 

O.OJO 0.000 0.000 
95.029 95.011 95.n4 

O.JCO O.OC'l O.OCO 
100.•oo 100.:.00 1co.:.oo 

............................................................................................................................................................................................................................. 
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Totel Production Costs in 1000 USS 

Year 

X of ncn. ca~city Csingle procilc:tl. 
Rilw uterial 1 •• 

Other raw 111;1terials 

Utit i ties 

Energy • • • • • • • 

LO>bour, direct • • • 

ll~ir, maintenance 
Spares 

Factory overheads 

Factory costs 
Aaitinistrative overl'le9ds • 

lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •. 

Financial costs 

Total produc:ion costs 

Costs per unit C single product ) 
Of it foreign, % 

~f it variabl@,: 
Total labour • • 

2002· 6 

0.000 
4410.000 

0.000 

21 .000 
0.000 

36.900 

25.000 
25.000 
0.000 

4517.900 

63.5C.O 

0.000 
0.000 
0.000 

0.000 

4581.400 

=============== 
0.000 

96.586 

0.000 
100.400 

BALDO ' co. s.a.l., 'll~All. :-~-. 
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Net ~or~ing Capital in 1000 USS I 
Tur . . 1992 1993 1~ 199S·2:C6 

:oYC"~:age mdc coto I 
Current assets & 

Accounts receivable 30 12.0 126.533 233.117 Jal.783 381. 783 

lnventory and :naterials 89 :..o 330.308 660.558 1100.892 tt00.392 I 
Energy . 0 0.000 0.000 0.000 0.000 

Spares 180 2.0 3.500 7.500 12.500 12.500 

~ork in progress 1 360.0 4.041 7.594 12.550 12.550 

Finisned products 2 1/S.8 14.803 19.242 25.325 25 .325 I 
Cash in hand 15 24.0 7.267 5.433 6.267 6.267 

Total current assets 486.452 933.444 1539.316 1539.316 

Current ~iabtl1ties ~nd I 
ACCOIJrttS payable - 2 221.6 9.511 13.950 20.033 20.033 

..................................... ----------·-·-- ........................................ .......................................... 

Net working capital 476.941 919.494 1519.283 1519.283 

Increase in working capital 476.941 442.553 599.789 0.000 I 
Net working capital, local 21.214 22.744 24.700 24. 700 

Net working capital. foreign 455.n8 896.750 1494.583 1494.583 I 
Note: mcc : ~ini~ days of covera~e ; coto • coefficient of turnover • I 

DIESEL ENGINES ·· · CCTCoE~ :99~ 
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SV···················-··-············--------·······---·--·······------······ CCllFAR 2.1 · UL;O I CO. $.il.~ •• 'l!lAll, :·:.· 

I Source of Fin...:e. construction in 1000 USS 

Year .................... 1990 1991 

I f·.;ui ty. ordinary . _ 435.000 584.000 
Equity, preference. 0.000 0.000 
Subsidies, 11rants 1'1.000 0.000 

L~an A. forei!ift 500.000 1024.000 
Loan B. forei!ifl •• 0.000 0.000 I 
L~an C, forei11n . 0.000 0.000 
L~'ln A, local •••• 0.000 0.000 
Loan 8, local. ••• 300.000 500.000 
Loan C, local •••• 0.000 0.000 I 

·-·---------·-- -·-·----------· 
Total loan ......... aoo.ooo 1524.000 

Current li;ibilities 0.000 0.000 
I 

Bank overdraft 42.5JO 163.460 

--------·---·-- ....... ·-··-------
Total f.....Cs ······· 1277.500 2271.460 I 

I 
DIESEL ENGINES ..• ocroae~ :990 
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3V··········································································· CCMFAR 2.1 · &ALCO' CO. S.R.L, MILAN, ITALf ··• 

:icur:e of Fi nat"Ce. production in 1000 USS 

fear ................... 1992 1993 1994 1995 

Ec:ui :y, ordinary -- 0.000 0.000 o.aoo 0.000 

Ec;ui ty, preference. 0.000 0.000 0.000 0.000 

Sl.Obsidies, grants 0.000 0.000 0.000 0.000 

L~an A, foreign ·190.500 • 190.500 ·190.51)0 -1c;o.soo 

'...~an ~. foreign •• 0.0~0 0.000 0.000 0.000 

'...oan ~. fc"eign 0.000 0.000 0.000 0.000 

~oan A, local. •.. 0.000 0.000 0.000 0.000 

Loan 3, local •••• ·266.667 ·266.667 ·266.667 0.000 

!.:>~n C, local. •.• 0.000 0.000 0.000 0.000 

--------------- -·------------- .. -.. --.... -.. --.. -.. - --···----------
Total loan ......... ·457.167 ·457.167 -~57.167 -190.500 

Current liabilities 9.511 4.~39 6.083 0.000 

3ank overdraft 1194.428 3115.071 141.763 ·755.637 

---------·----- --------------- --------------- -------------·· 
Total fonds ....... 446.m ·67.657 ·309.321 ·946.137 

•••• ·• · ·• ·• · • • • • · • • · · • • • · • • • • • • • • - • • · • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · · • • CCHFAR 2. 1 

Source of Finance, production in 1000 USS 

~Caf" .................. . 

E~i:y, ordinary .. 

Equity, preference. 

Subsidies, grants 

Loan A, foreisn 

Loan B, foreign •• 

Loan c, foreign • 

Loan A, local. ... 

Loan B, local. ... 
Loan c, local .... 

1998·99 

0.000 

0.000 
0.000 

-190.500 

0.000 

0.000 

0.000 

0.000 

0.000 

Total loan ... ... • • ·190.500 

Current liabilities 0.000 

Bank overdraft 0.000 

Total funds ....... ·190.500 

1996 1997 

0.000 0.000 

0.000 0.000 
0.000 0.000 

-190.500 ·190.500 

a.coo 0.000 

a.coo 0.000 

0.000 0.000 
0.000 0.000 

0.000 0.000 

--------------- -----------·---
·190.500 -190.500 

0.000 0.000 
·764.781 ·106.803 

.. -.. --.. --.. -........... .. .............................. 
-955 .281 -297.303 

DIESEL ENCIN~S ••• OCTOBER 1990 

BALOO & CO. S.R.L., MILAN, ITALY ••••• 

DIESEL ENGINES ••• OCTOBER 1990 
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ev------------·--------------------------·----------------------------------- COMFAI 2.1 • BALDO' CO. S.R.L., '4!l.lN, :·•-· . 

Cashflov tables, pr~ction in 1000 USS 

fear ••• 

Total cash inflow 

Financial resources 
Sales, net of tax 

Total cash outflow 

Total assets • 
Cperating costs 
Cost of finance 
Repayment 
Corporate tax 
Dividends paid 

Surplus ( deficit ) 
CuiaJlated cash balance 

Inflow, local 
Outflow, local 
Surplus ( deficit ) 
Inflow, foreign .• 
Outflow, foreign •• 
Surplus ( deficit ) 

Net cashflow •••• 
CUTaJlated net cashflow 

1992 

1809.511 

9.511 

1800.000 

2703.939 

486.453 

1518.400 

241.920 

457.167 

0.000 

0.000 

-894.428 

-1100.388 

1805.658 

544.939 
1260.720 

3.853 

2159.000 

·2155.148 

·195.341 

-3536.341 

1993 

3604.439 

4.439 

3600.000 

3989.510 

446.992 
2797.4UO 

186.680 
457.167 

101.271 

0.000 

-385.071 

-1485.459 

3600.917 
592.785 

3G08.132 
3.522 

3396.724 

-3393.202 

258.n6 
-3279.565 

1994 

6006.083 

6.083 
6000.000 

6147.846 

605.872 

4581.400 

131.440 

457.167 

371.967 

0.000 

-141.763 

-1627.221 

6001.167 

838.157 
5163.010 

4.917 

5309.690 

-5304.m 

446.843 
-2s32.n2 

1995 

6000.000 

0.000 

6000.000 

5244.364 

0.000 
4581.400 

76.200 

190.500 
396.263 

0.000 

75'.i.636 
-871.585 

6000.0JO 

552.664 
5447.336 

0.000 

4691.700 

·4691.700 

1022.336 
-1810.386 

-·······-----------·--·-------·-----·------------·---·----------·---------- COMFAR 2.1 

Cashflow tables, prOduction in iOOO USS 

Year ••• 

Total cash inf low 

Financial resources 
Sales, net of tax 

Total cash outflow 

Total assets . 
Operating costs 
Cost of f'n1nc1 
Repayment 
Corporate tax 
Dividtnda p1id 

Surplus C deficit ) 
Curul attd cash balance 

Inflow, loc~l 

C1Jtflow, local 
Surpl i;:; C 1ef t c ~ t ) 
!nflcw, forl!ii;n .. 

Cutfll')w, ff)r1?1~n .. 

Surplus ( delic1t ) 

Net cashflow •..• 
ClAll ated net cash t low 

1998 1999 

6000.000 6000.000 

0.000 0.000 
6000.000 6000.000 

5251.809 5242.665 

0.000 0.000 
4581.400 4581.400 

30.480 15.240 

190.500 190.500 

449.428 455.524 

0.000 0.000 

748. 191 757 .335 
1380.434 

6000.000 

605.829 
5394. 171 

~.;co 

-6•5.980 
··645. 980 

969.172 
1151).291. 

2131.no 

6000.000 

611.924 
5388.076 

O.JOO 
<630. 740 

·4630. 740 

963.076 
2113.369 

zooo 2001 

6000.000 6000.000 

0.000 0.000 

6000.000 6000.000 

5043.021 5132.340 

0.000 0.000 
4581.400 4581.400 

0.000 0.000 

0.000 0.000 
461.620 550.940 

0.000 o.ooo 

956.979 867.t.60 
3094.749 

6000.000 

618.021 
5!81.979 

.J.JOO 
.4~5 .iJOO 

·•425.000 

956.979 
3070.349 

3962.409 

6000.000 

707.340 
5292.~0 

o.~oo 

1.425. 000 

·4425.000 

867.660 
3938.008 

6000.000 

0.000 

6000.000 

5235.220 

0.000 

4581.400 

60.960 
190.500 

402.359 

0.000 

764.780 

-106.805 

6000.COO 

558.760 
5441.240 

a.coo 

4676.460 

-4676.460 

1016.240 

·794.145 

'997 

6CCO.OCO 

o.oco 
6COO.CCJ 

5260353 

o.::ca 
4581.~CO 

45. 72~ 

190.SCO 

443.332 

o.~oo 

739.047 

632.243 

6000.000 

599.732 
5400.268 

0.000 

4661.220 
-4661.220 

975 .268 
181. :z2 

DIESEL ENGINES --- OCTCBE~ 1990 

BAlDO' CO. S.R.~., IHlAN, tTALY ·•••• 

2002 

6000.000 

0.000 
6000.000 

5148.840 

0.000 

4581.400 
0.000 

0.000 
567.~0 

0.000 

851.160 
4813.568 

6000.000 
723.840 

5276. 160 
;J.JOO 

<425.~00 

·4425.000 

851. 160 
~789.168 

2003 

6000.000 

0.000 
6000.000 

5148.840 

0.000 
4581.400 

0.000 

0.000 
567.440 

o.oco 

851.160 
5664. 725 

6000.000 

723. S40 

~::-6. · ~o 

.... ;:5 .100 

351. • 60 

i640.J2S 



I 

I 
------------------------··-···-···-·····---··--------------------·--------- CCJIFAR 2.1 - BALDO & CO. S.R.L., M[LAN. :·~-· 

Cashflow t.tiles, prediction in 1000 USS I 
Tur • . 2004 2005 2006 

Taul cash inflow 6000.000 6000.000 6000.000 
......................... ---·----------- -----------·--· I 

Financiel resources 0.000 D.000 0.000 

Sales. net of t&Jt 6000.000 6000.000 6000.000 

T~t3l cash outflow 5148.840 5148.840 5148.840 I 
......................................... -----------·--- ---------------

Total assets .. 0.000 0.000 0.000 

Operating casts • 4581.400 4581.400 4581.400 I 
Cost of finance • 0.000 0.000 0.000 

Repayment 0.000 0.000 0.000 

Corporate tex 567.440 567.440 567.440 

Dividends paid 0.000 0.000 0.000 I 
Surplus ( deficit ) 851.160 851. 160 851.160 

c ...... lated cash balenc:e 6515.888 7367.047 8218.207 I 
Inflow, local 6000.000 6000.000 6000.000 

Outflow, local 723.840 723.840 723.840 

Surplus ( deficit ) 5276.160 5276.160 5276.160 

[nflow, foreign 0.000 0.000 0.000 I 
Outflow, foreign • . 4425.000 4425.000 4425.000 

Surplus ( deficit > ·4425.000 -4425.000 -4425.000 

Net cashflow • .. 851. 160 851. 160 851 .160 
I 

Cl.A!Ulated net c11shflow 6491 .487 7342.647 8193.807 

DIESEL E!IGINES -·- CC':'CBn !?;<; I 
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-------·-------·---··--·----------------------------------·····---···------ COMF.lll 2. l - BALDO & CO. S.R.l., MILAN, tfALT ····· 

Cashflow Discounting: 

;a) Equity p11id versus Net inccme flow: 
Net present velue •••••••••••••• 

Internet Rate of Return (llRE1) 

b) Net llOrth versus Net cull return: 

2605.10 •t 

211.80 l 

Net present velue • • • • • • • • • • • • • • 2*.89 •t 

Internet Rete of Return (IRRE2> •• 19.70 % 

c) Internet Rate of Return on totel investment: 

Net present velue • • • • • • • • • • • • • • 1992.05 et 

lnter~l late of Return < IRR > •• 16.55 l 
Net ioorth = Equity paid plus reserves 

10.00 1 

10.00 % 

10.00 ::; 

DIESEL ENGINES ••• CCTOBER 1990 



av--------------------------------------------------------------····-····-··· ta1Ft,;t 2.1 - 1A1.oo & co. s.1.1. .. 1111.AN, !U~· ... 

Net lncmoe State91tftt in 1000 US$ 

Tear . . . . . . 1992 1993 1994 199S 1996 

Total sales, incl. sales tu 1800.000 3600.000 6000.000 6000.000 6000.COO 

Less: variable costs, incl. sales tu. 0.000 0.000 0.000 0.000 0.000 

·-----·----- --------------- ..................................... ..................................... ---·---·-------
Variable •r;in . 1800.000 3600.000 6000.000 6000.000 6000.000 

As X of total sales 100.000 100.000 100.000 100.000 100.000 

Non-variable costs, incl. depreciation 1881. 142 3160.142 4938.642 4933.142 4933.142 
.......................................... ....................................... .. ................................... ... .................................. .. .................................. 

Operational urgin ·81.142 439.858 1061.J58 1066.1158 1066.858 

As X of total sales ·4.508 12.2111 17.689 1i. 781 17.78! 

Cost of finance . . . . . . . . 241.920 1116.680 131.440 76.200 60.9611 
... .................................... ... ................................ --·--------··-· ........................................... ... ..................................... 

Gross profit . ·323.062 253.178 929.918 990.655 1005.195 

Allowances 0.000 0.000 0.000 0.000 0.000 

Tumle profit ·323.062 253.178 929.915 990.658 1005.195 

Tax . 0.000 101.271 371.967 396.263 402.359 
... ......................... --- ....................................... ... ...................................... ......................................... ... ....................................... 

Net profit . . . ·323.062 151.907 551.951 594.395 603.539 

Dividends paid . . . 0.000 0.000 0.000 0.000 0.000 

Ulldistributed profit . . . ·323.062 151.907 557.951 594.395 603.539 

Acc...-ilated undistributed profit -323.062 -171.155 386.796 951 .191 1554.730 

Gron profit, X of total sales . ·17.948 7.033 15.499 16.511 16.765 

Net profit, X of total sales ·17.948 4.220 9.299 9.907 10.059 

RCE, Net profit, X of equity • ·31. 704 14.907 54.755 55.331 59.229 

RCI, Net profit•interest, X of invest. ·2.124 7.943 14. 178 13.792 13.666 

DIESEL ENGINES --- OCTOIE~ !990 
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·····························---------·-··································· CQ!FAI 2.1 - !IALOO' CO. S.11.l., !'tllAll, ITALY····· 

Net Inc- SUtement in 1000 USS 

Tur • • 

Total s;oles, incl. s•les tax ••••• 
Less: vari.tile costs, incl. s.les tax. 

Variable margin • 
As X of total sales 

Nan·vari.tlle costs, incl. ct.pr-eciation 

Operati-:nal .. rgin • 
As X of total sales 

Cost of finance 

Gross profit 
Allowances • 
Taxable profit 
Taa • • 

Net profit 

Dividends paid • 
Undistributed profit 
Accunulated undistributed profit 

Gross profit, X of total sales 
~ft profit, X of total sales 
ROE, Net profit, X of equity • 
ROI, Net profit+interest, X of invest. 

1997 

6000.000 

0.000 

~-000 

100.000 

4845.950 

1154.050 

19.234 

45.no 

1108.330 

0.000 

ttOll.330 

443.332 

664.998 

0.000 

664.998 

2249.n8 

18.4n 

11.083 

65.260 

14.617 

1998 

6000.000 

0.000 

6000.()(h) 

100.000 

4845.950 

1154.050 

19.234 

30.480 

1123.570 
0.000 

1123.570 
449.428 

674.142 

0.000 

674. 142 

29Z~.870 

18.726 
11.236 

66.157 

14.492 

1999 

6000.000 

0.000 

6000.000 

100.000 

4!45.950 

1154.050 

19.234 

15.240 

1138.810 

0.000 

1138.&10 

455.524 

683.286 

0.000 

683.286 

3607.156 

18.980 

11.388 

67 .055 

14.366 

2000 

6000.000 

0.000 

6000.000 

100.000 

4845.950 

1154.050 

19.234 

0.000 

1154.050 
0.000 

1154.050 

461.620 

692.430 

0.000 

692.430 

4299.586 

19.234 
11.541 

67.952 

14.241 

2001 

6000.000 

0.000 

6000.000 

100.000 

4622.650 

1377.350 

22.956 

0.000 

1377.3!0 

0.000 

1377.350 

550.940 

826.410 

0.000 

826.410 

5125.997 

22.95fl 

13.774 

J1. 100 

16.996 

DIESEL ENGINES •·• OCTOBE~ 19?0 



••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CCllFAll 2.1 • IAlOO & CO. S.l.L., lllLAll, 1a~· 

Total sales, incl. ,eles tax • 
Less: varieble costs, incl. ales tu. 

Variable •rvin .•• 
As X of total ales 

Non·vari.tile costs, incl. depreciation 

Operational •rgln 
As i of total sales 

Cost of flnmnc:e 

Gross prof i t • 
Al l owances • • • 
Tuable profit 
Tu ••• 

Dividends paid • 

Undistributed profit 
Accuiaila!ed undistributed profit 

Gross profit, X of total sales 
Net profit, X of total sales 
ROE, Net profit, X of equity • 
ROI, Net profit•interest, X of invest. 

2002 

6000.000 
0.000 

6000.000 
100.000 

4581.400 

1419.600 

23.643 

0.000 

1418.600 

0.000 

1418.600 
567.440 

ast. 160 

0.000 
851. 160 

5977. 157 

23.643 
14. 186 

83.529 

17.505 

200.5 

6000.000 
0.000 

6000.000 
100.000 

4581.400 

1419.600 

23.643 

D.000 

1418.600 

0.000 

1418.600 
567.440 

851.160 

0.000 

851. 160 
682S.l17 

23.64:! 
14.186 

83.529 

17 .505 

2004 

6000.000 

0.000 

6000.000 
100.000 

4581 .400 

1418.600 

23.641 

0.000 

1418.600 

0.000 

1418.600 
567.440 

851.160 

0.000 
851.160 

7679.477 

23.64~ 

14.136 

83.5<." 
17.505 

6000.000 
0.000 

6000.000 
100.000 

4581.400 

1~'9.600 

23.643 

0.000 

1418.600 
0.000 

1418.600 

567.440 

851. 160 

0.000 

851.160 
8530.637 

23.64] 
14. 186 

83.529 
17.505 

2006 

6000.000 

0.000 

6000.000 
100.000 

4581 .400 

1419.SOO 

23.643 

0.000 

1418.600 

0.000 

1418.600 

567.440 

851.160 

0.000 

851.160 
9lll1 .797 

23.043 
14.186 

83.529 
17.505 

DIESEL ENGIN(S • • • OCTC8ER 1990 
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av----------------····--··--------------------------------------------------- oua 2.: · 3AL:io s ::o. s.it.~ .. "ll-'~. :~"~· ---

P~ojected Balance Sheets, construction :n 1000 USS 

YHr •••• 

Total assets 

filled asset:s, net of depreciaition 

Construction in i:;irognss 

Current assets 

C.uh, bank ••••••• 
C.Jsh surplus, finence ;avaii lilble 

Loss carried forward 

Loss . • • • • - • • - - • • • 

Total liabilities 

E~ity caipiul 

leserves, ret•ined profit 

Profit ••..•.••• 

Long aind medium term debt 

Current liabilities •.• 

Bank overdr•ft, f inanc:e required. 

Total debt •. 

E~ity, % of liabilities 

1990 

1277.500 
................................ 

0.000 

1277.500 

0.000 

0.000 

0.000 

0.000 

0.000 

1277.500 
................................. 

435.0GO 

0.000 

0.000 

800.000 

0.000 

42.500 

842.500 

34.051 

1991 

3548.960 
.. ................................. 

1277.500 

2271.460 

0.000 

0.000 

0.000 

:J.000 

0.000 

3548.960 
.. .................................. 

1019.000 

0.000 

0.000 

2324.000 

0.000 

20'5.960 

Z529.960 

28. 713 

~!ESEL ENGINES ·-· OC~CBE~ "Q<;Q 



SV······················-·····-·------·----·--·······-·----···-···-····--·-·· COllFU 2.1 • IAlDO & CO. S.R.l., 'l!~.aN, :·:. · 

Projected Bal8nee Sheets, P...-.Ction in 1000 USS 

Teair . . . . . . 1992 199~ 1994 1995 1996 

Total assets . . . . . . . . . . 3995.732 4079.982 4176.706 3653.909 33C2.067 

·- ... ·---··---·-- ........................................... ... .......................................... .. ......................................... -----------·---
Fixed assets, rct of depreci•tion 3186.218 2823.476 2466.234 2114.492 1762. 750 

Construction in progress 0.000 0.000 0.000 0.000 0.000 

Current assets . . . . . . . . . 479.186 9211.0tt 1533.050 1533.050 1533.050 

Cull, b:lnk . . . . . . 7.267 5.433 6.267 6.267 6.267 

Cash surplus, fin8ftee •ftil8ble . 0.000 0.000 0.000 0.000 0.000 

Loss carried forward 0.000 323.062 171 .155 0.000 0.000 

loss . . . . . . . . . . . 323.062 0.000 0.000 0.000 0.000 

Total liabilities . . . . . . . 3995.732 4079.982 4176.706 3653.909 3302.067 
......................................... ............................... ... .................................... ~ ........................................... ... .......................................... 

E~ity capiUl . 1019.000 1019.000 1019.000 1019.000 101\l.OOO 

liteservn. retained profit 0.000 0.000 0.000 386.7'96 981 .191 

Profit . . . . . . . 0.000 151.907 557.951 594.395 603.539 

long and medium te,.. debt 
, .. 11166.1133 1409.667 952.500 762.000 571.500 

Current liabi:ities . . 9.511 13.950 20.033 20.0ll 20.033 

1-* ovel'dr.tt, fin8ftee required. 1100.3118 148S.458 1627.221 1171.584 106.ll03 

Total debt . . . . . 2976.732 2909.075 2599.754 1653.618 698.337 

E~ity, % of li.tiilities 25.502 24.976 24.397 27 .1189 30.859 

DIESEL ENGINES ••• C':TC8ER 199(: 
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Projected Balance Sllttts, Pr~tion In 1000 USS 

Tear 

fi~ed assets, net of depreciet1on 

Construction in progress 

Current assets • • • 

Cash, ~ • • • 

Cash surplus, finance •vail.tlle 

loss carried forward 

~SS • • 

Total liabilities 

Equity capi t•l • 

••serves, ret•ined profit 

Profit 

lMg and !led i ..,. t .,,. c!ebt 

Current l i ebil it i es 

lank overdr•ft, fin.nee rtc;1.1ir9d. 

Total debt 

Equity, % of liabilities 

1997 

3669.761 

1498.200 

0.000 

1533.050 

6.267 

632.245 

0.000 
0.000 

3669.761 

1019.000 

1581..730 

664.998 
381.000 
20.0ll 

0.000 

t.01.0ll 

27.767 

1998 

4153.403 

1233.650 

0.000 

1533.050 
6.267 

1380.437 

0.000 
0.000 

4153 403 

1019.000 

2249.n8 

674. 142 

19<i.500 

20.033 

0.000 

210.533 

24. 534 

1Y99 

4646.189 

969.100 

0.000 

1533.050 
6.267 

2137.773 

0.000 
0.000 

4646. 189 

1019.000 

2923.1170 

683.2116 

0.000 
20.033 

0.000 

20.033 

21.932 

2000 

5338.620 

704.550 

0.000 

1533.050 
6.267 

3094.753 

0.000 

0.000 

5338.620 

1019.000 
3607.156 

692.430 

0.000 

20.033 

0.000 

20.033 

19.0ll7 

~J01 

6165.030 

663.300 

0.000 

1533.050 

6.267 

3962.413 

O.:JOO 
0.000 

6165.030 

1019.000 
4299.5116 
826.410 

0.000 

20.033 

0.000 

20.033 

!6.529 
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Pr·oject~ a.1~e Sheets, Prcdxtion in tOOO USS 

I Tear . . - - - 2002 2003 2004 2005 2006 

Total assets . . 70t6.190 7867.350 8718.510 9569.670 10420.830 

I 
---- ... ---------· ... ..................................... ........................................... ............................................. ... ...................................... 

Fi.a~ assets, net of deprtti•tian 663.300 663.300 663.300 663.300 663.300 
Construction in progress 0.000 0.000 0.000 0.000 0.000 
Current •ssets - - . . - . 15D.050 15D.050 15D.050 1533.050 1533.050 

I C•sh, t:.rllt - . - - - - - - - - 6.267 6.267 6.267 6.Z67 6.Z67 
C.sh surplus, fi~e hlli l-'>le • 4813.573 5664.733 6515.893 7367.053 8218.213 
Loss c•rri~ fonard 0.000 0.000 0.000 0.000 0.000 

I 
loss - - - - - 0.000 0.000 0.000 0.000 0.000 

Total liabilities. - - . - 7016.190 7867.350 8718.510 9569.670 1042&.830 

I ·-------------- ............................................ .......................................... .. ....................................... ... ...................................... 
ECJJi ty c-i>i Ul - - 1019.000 1019.000 1019.000 1019.000 1019.000 
Reserves, ret•ined profit 5125.997 5977. 157 6828.317 7679.477 8530.637 
Profit - - - . - . . - 851.160 851. 160 851. 160 851.160 851. !60 

I 
Long ~ mdiim tena debt 0.000 0.000 0.000 0.000 0.000 
Current li.tlilitin . - - 20.on 20.0ll 20.033 20.0ll 20.0ll 
Bri oYerdnft, fi~e re(JJired. 0.000 0.000 0.000 0.000 o.noo 

I Toul debt - - - . 20.033 20.on 20.033 20.033 20.0ll 

ECJJi ty, X af l i.t.il i ties 14.524 12.952 11.688 10.648 9.778 

I DIESEL EMCl•ES ··- ocrcaeq 1990 
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I FOREIGN EXCHANGE EVALUATION 
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Forei!il!'.! Exch~e ~ffect in 1000 USS 
Econoeic Anlllysis excluding indirect effects 
100 units foreign OJ = 100 .00 uni ts local OJ 

••••••••• constn.ctian •••••••••• Pl'oOJction 
gl'end total total cons tr. total procb:. 1990 1991 1992 ~993 

toul fo,-eign inflow 1536.29 1524.00 12.2? 500.00 1024.00 3.85 3.SZ 
·----------- .............................. .................................. ... ................................ ... ............................. ................................... -- ..... -................ 

eq..ity caplul . 0.00 0.00 0.00 0.00 0.00 0.00 <l.JO 
subsidies, gl'ents 0.00 0.0!1 0.00 0.00 0.00 0.00 a. ~c 
loans & ovel'draft 1536.29 1524.00 12.29 500.00 1024.00 3.85 3.~2 
expol'tS 0.00 0.00 0.00 0.00 0.00 0.00 o.:a 
indirect effects . .................. ..................... .................. .................... ............ .. ................... .. ................ 

total fo,-eign outflow 65466.59 t993.96 634n.6l 520.00 1473.96 2159.00 3396.72 
.............................. -----·----·- .................................... ................................. ................................ --------·--- .. .. -....... - ---- -

royalties . . 0.00 0.00 0.00 0.00 0.00 0.00 o.~c 
equipnent . 1713.70 1893.00 ·179.30 500.00 1393.00 459.58 44-0_5.; 
i~rted materiels 61567.00 0.00 61567.00 0.00 0.('10 1387.00 2655.00 
repayment leans & overd. 1536.29 0.00 1536.29 0.00 0.00 190.50 190.50 
othel' repayments . 0.00 0.00 0.00 0.00 0.00 0.00 o.oc 
repatriated wages 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
dividends paid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
interests . . 649.60 100.96 548.64 20.00 80.96 121.92 106.68 
indirect costs .. .. .. .. .. .. .. .. .. .. .. ... ................. ................... ................. ... " ........... . -...... --... - ············ 
net foreign exchgc flow ·63930.30 ·469.96 ·63460.34 ·20.00 ·449.96 ·2155.15 ·3393.2') 
i~rt substit•n effect 83400.00 0 00 83400.00 0.00 0.00 1800.00 3600.CO 
net forgn exchge effect 19469.70 ·469.96 19939.66 ·20.00 ·449.96 ·355.15 206.30 

·····---------------------·---------------------------····-----------------------------------------------------·····-------······ 
present values at 

foreign exchange flow • 
net forgn cx~hge effect 

10.00 x 

·29263.95 

6949.52 

-·- ... --· -......... ----. ------·-- -----·--·· ..... -··-· ·--· --- .. ---- --- ----- ----- --·---- .. ·---- ··- ----· ... -............... --........ ------------------.... . 
DIESEL ENGINES 
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F~teign E~c~a!!Se Effect in 1000 USS 
Eccnomic ~lysis excluding indirect •ffects 

100 units foreign CU = 

total foreign inflow 

ec:ui ty capital 

-~t..C:iidies. grants 

lc.-ins & overdraft 

expor:s 

indirect effects 

total foreign outflow 

royel ties 

~ip!lletlt 

i,,.:iorted materials 

repayment loans ' overd. 
other r~ayments 

repatriated weges 

dividencis paid 

interests 

indirect .::osts 

net foreign exchge flow 

i""°r t substit'n effect 

net for;n exchge effect 

present values at 

foreign exchange flow • 

net forgn exchge efiect 

100.00 \&"lits loc•l cu 

1994 1995 

4.92 0.00 

------------ -------·--·-
0.00 a.co 
0.00 0.00 
4.92 0.00 
0.00 0.00 

.............. ....................... 

5309.69 4691.70 

-------·---- ------------
0.00 0.00 

602.75 0.00 
4425.00 4425.00 

190.50 190.50 
0.00 0.00 

0.00 0.00 
0.00 0.00 

91.44 76.20 

.................. ................. 

·5304.77 ·4691.70 

6000.00 6000.00 
695.23 1308.30 

10.00 % 
·29263.95 

6949.52 

1996 

0.00 
.................. 

a.oo 
0.00 
0.00 
0.00 

.................. 

4676.46 
---------·--

0.00 
0.00 

4425.00 
190.50 

0.00 
0.00 
0.00 

60.96 
. ............ 

·4676.46 
6000.00 
1323.54 

DIESEL ENGINES 

prom.ct ion 

1997 1998 1999 2:00 

0.00 0.00 o.oa o.oa 
---------··- ---·--·-·--- ------------ .. --.. ---.... -.. 

0.00 0.00 0.00 J.00 
0.00 C.00 0.00 a.co 
t JO 0.00 0.00 0.00 
0.00 0.00 a.co 0.00 

.. ................... . ................. ..................... ..................... 

4661.22 4645.98 4630.74 4'<5.00 
---------··- ------------ ............................. .. ......................... 

0.00 0.00 a.co 0.00 
0.00 0.00 0.00 0.00 

4425.00 4425.00 4425.00 4425.00 
190.50 190.50 190.50 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

45.72 30.48 15.24 0.00 
............ .............. ............... .............. 

·4661.22 ·4645.98 ·4630.74 -4425 .00 
6000.00 61\10.00 6000.00 6CCO.OO 
1338.78 1354.02 1369.26 1575 .00 
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ForeiS!:! Exch!!!Se Effect in 1000 USS 
Econoaic Analysis excluding indirect effects 

too units foreig.1 CIJ : 

tOt3l foreign inflow 

equity capital -
subsidies, grants 

loans & overdraft 

exports 

indirect effects . 

tot;al foreign outflow 

royalties . - -
equipment 

i~rted materiels 
repayment loans & overd. 

other repayments . 
repatriated wages 

dividends paid 

interests . 
indirect costs 

net fore i 9n ex chge flow 

i""'°rt substit'n effect 

net forgn exchge effect 

present values at 

foreign exchange flow . 

net forgn e.:chge effect 

100.00 \S'li ts local cu 

2001 

0.00 
............... ____ ... _ 

0.00 
0.00 
0.00 
0.00 

..................... 

4425.00 

--------·-·· 
0.00 
0.00 

4425.00 
0.00 
0.00 
0.00 
0.00 
0.00 

..................... 

-4425.00 
6000.00 
1575.00 

10.00 % 
·29263.95 

6949.52 

2002 2003 

0.00 0.00 
·----··----- ................................ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

................... ............. 

4425.00 4425.00 

---·------·- ----·---·---
0.00 0.00 
0.00 0.00 

4425.00 4425.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

............... . ............... 

-4425.00 ·4425.00 
6000.00 6000.00 
1575.00 1575.00 

DIESEL ENGINES 

;iroduc t ion 

~004 2005 2006 ZOiJ7 

0.00 0.00 0.00 o.~o 
.. ................................ .. ........................... ------------ -.......... -.. --- -... 

0.00 0.00 o.ao J.:c 
0.00 0.00 0.00 O.~G 

0.00 0.00 0.00 O.CJ 
0.00 0.00 0.00 O.'.:C 

................. ------------ ................ ········----

4425.00 4425.00 4425.00 ·1673.sa 

----------·- ........................ -- - ------------ ------------
0.00 0.00 .J.00 0.00 
O.Oll 0.00 0.00 -16&. !7 

4425.00 4~25.00 4425.00 0.00 
0.00 0.00 0.00 12.29 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 a.ca 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 O.M 

................. ............... ....................... ................ 

-4425.00 -4~25.00 ·4425.0(1 167:3.!!3 
OJ00.00 6000.00 6000.00 o.ao 
1575 .00 1575 .00 1575.00 1673.SS 
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o. 

I. 

OPPORTIJNTIY snJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunily of installing a plant for 1bc production of agricultural hand tools. 

The envisaged planl has a nominal annual oulput of 1,150,000 units including shovels, matchets.. 

hoes.. axes. hachcts.. picks, based on 250 working days. one sbif1/day.<1> 

The financial analysis of such a project was carried out. 

Details arc given in chapter 9. 

The salient data of the project arc ~ follows: 

• r!XCd assets: USS 4,632,000 (USS 2,780,000 in foreign currency) 

- Workinri capital (at full production): USS 958,000 (USS 832,tiOO in foreign currency) 

- Internal Rate of~: 17.26% 

·Break-Even Point (al 5th year of production) 38% 

- Pav-Back Period: less than 8 years (including construction period) 

- Emaloyccs: 73 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 13,523,150 (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibiliry study be undertaken. 

INTRODUCTION 

la Nigeria, more than 70% of agricultural land is cul1ivated by peasants. 

These small holders take care of all (arming operations using hand tools. 

The process of agricultural mechanization is proceeding at very slow speed and is mainly devoted to 

medium/big/farms, where the investment on tractors and agricultural machines can be economically 

justified. 

Many State governments introduced the system of tractor hiring. but the resuhs arc far from being 

satisfactory. 

Forged hand farm tools, such as spades, shovels, forks, rakes, picks, mauocks, :natchets, axes, etc., 

will stilJ be us.:d for many years to come. 

(I) For ad1h1·onal background matenal. see Volum~ Ip. 191. 

PRODUCTION OF AGRICUl~TIJRAL HAND TOOLS Page 4.2 
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OPPORTIINm' STIJDY 

2. MARKET AND Pl.ANT CAPACITT 

2.1 DEMAND 

The cstimaled demand (I) for agricul1ural handlools in Nigeria is as follows: 

(000 pieces) 
year malchcts other handlools 

1989 7,6"1JJ 4,572 
1990 7,932 4,752 
1991 8,256 4,945 
1992 8.592 5,1.50 
1993 8,940 5,365 
1994 9,JU 5,580 

The cstimalcs arc based on lhc following assumptions: 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 - The national demand/consumption for 1988 (lhc base year) is made up of lhe a"Verage import I 
dala of 450,000 dozens for 1981-1987 plus lhc 5 year a"Verage oulput of Crocodile Malchets 

(N"ig.) Ltd. (lhc only known major producer) of 14,600 dozens and cstimalcd output of 15,000 

dozens of lhe local blacksmiths 10% of Crocodile's output). 

2 - That is further projected annually by lhe a\-crage growth rate of 4.8% of agricultural sector. 

3 - The demand for Olbcr agricultural handtools os cstimalcd lo be 60% of tbal of the matchets. 

2.l SUPPLY 

Agricultural band tools market is met both by import mainly from Korea and U.K. and by local 

production. 

(I) Source: :-;.1.0.B. 

PRODUCTION OF AGRICULTIJRAL HAND TOOLS Pap'3 
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OPPORnJNITY S11JDY 

The local producers arc the foliowing: 

- Industrial & Farm Equipment Co. Ltd.. Kclu, Lagos 

- Modern ~o Industrial Techniques Ltd.. Lagos 

- Plastics and Engioccriog works Co. Ltd.. Kano 

- Roadmastcr Industries, Ltd.. Ooitsba 

- Mui Trade Co'Dpany Ltd.. Port Harcourt 

- Crocodile Matchcts (Nigeria) Ltd. Port Harcourt 

- Jobn Holt Agricultural Engineers Ltd.. Zaria 

The lotal installed capacity of these plants is cstimalcd lo be around 2.5 million units/year (2) 

2.3 PLANT CAPACITY 

The prcscnl economic silualion in Nigeria suggests to take into consideration the minimum 

economical size of a plant, which shall be flexible enough lo allow the production of several rypcs of 

hand lools, changing the production mix in accordacce with lhc demand. 

Typical hand tools arc shown in the aoocxc 1. 

The plaol is flexible enough to allow to change lhc produclioa mix at least once a week. thus being in 

a position to promptly follow the market demand. 

Hcrcbclow a production mix is proposed. It reflects. roughly, the optimization of lhe production 

lines. 

Tool Units/Year 

. shovels, square type 225,000 

. shovels, round type 400,000 

. matchets, straight type 130,000 

. matchets. curve type 130,000 

. matchets, flat type 115,000 

. hoes, round eye type ti0,000 

. hoes, with fork 10,000 

. hoes, with tongue S,000 

. axes 25,000 

. hachets 30,000 

. picks 20,000 

('.!),.IDD ·"· ••. CJlllTllllC 
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OPPOR11JNl1Y STUDY 

The production is based on 2SO working days per year in one shift per day. 8 OOuis/cby. 

2.4 SALES PRICES AND TOTAL RF.VENUE 

The prices of the various items vary ac:conling to the origin of the goods. The items imported from 

Eastern COUDlrics arc gcncrally comparable to t!iose indicated in table bercbclow. evaathough the 

quality is \'CfY poot·. To be conservative. the same prices will be coasidcrcd in computing the 

~UC. 

Tool Ullitprice Ullits/,ar T...a 
USS USS 

. sbovds, square type 3.5 225.(XX) 787.SOO 
• shoYc1s. round type 3.5 400.(XX) 1.400.(XX) 
. malcbcts. straight type 4 1.30.000 520,000 
. matcbcts. cunc type 4 1.30.000 520.000 
. matcbcts. Oat type 4 us.ooo 4<JO,OOO 
. hoes. round eye type 4 60,000 240.(XX) 
. hoes, with fork 4 10,000 40,000 
. hoes, with tongue 4 5.000 20,oo> 
.axes 7 25.000 175.(XX) 
. bachcts 7 30,000 Zl0,000 
.picb 7 20,000 140,000 

Total 4,511.500 

The production or the band tools makes available 567 tons of steel saaps, which can be sold to the 

steel WOiks or foundries at 150 USS/ton. giving a revenue or90.720 USS. 

In the financial and economic analysis a total revenue or 4,602. 720 USS w=.11 be considered. 

It is expected that the plant output increases gradually as follows: 

1st year 40% or nominal capaciry 

2nd year 60% of nominal capacity 

3rd year 80% or nominal capaciry 

from 4th to 15th year 100% of nominal capacity 

PRODUCTION OF AGRICULTURAL HAND TOOl.S 
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3. 

3.1 

3.1.1 

3.1.2 

OPP'>RTIINnY snmv 

MATERJAl.5 AND INPVl'S 

RAW MATERIALS 

Machetes and shovels will be fabricated from sreel coils. wt:Je all Olhu tools will be fabricated from 

steel bars. 

Both coils and bars will ha\~ to be imported. 

The quanlity of steel required is ;: __ '.ollows: 

Tool .• etweiglll Scrap Gnuwapt aaits/1 Totalwtipt/1 
(kg) ( .. ) (kg) <1'&> 

.malchets .65 30 0.93 375,000 350,000 
• shovels, square 13 30 1.86 225,000 420,000 
. shovels, round 1.2 30 1.75 400,000 690,000 
. hoes, round eye type 1.2 40 2.00 60,000 120,000 
. hoes, with fork .8 65 2.29 10,000 22,900 
. hoes, with tongue .s 65 1.430 5,000 7,150 
. axes 1.5 40 2.50 25,000 62,500 
• hacbets .8 40 133 30,000 39,900 
. picks 1.5 35 2.30 20,000 46,000 

Tocal 1,758.450 

Considering the COSl of steel al an average price of USS 1,000 per ton, the annual expenditures 

amount to USS 1,758,450 in FC. 

Wood is the second raw material by importaocc. It is used for the handles fabrication. 

Wood is locally available al 250 US S per cu.ml. It is estimated that the quantity required (scrap 

ioduded) is :Z.200 cu.mt per year. 

The annual expenditures amount to 550,000 US S LC. 
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3.1.3 

3.l 

3.3 

OPPOR11JNln STIJDY 

Lacquers. mets, nails bbcls arc: other minor materials ncccssuy foe the produa finishing They arc 

aV3ilablc locally. 

Tbc aanual expenditures arc estimated at USS 200.<XX> LC. 

tJTIUT1ES 

Electric cncrgy. comprcs.scd air and cooling water arc the utilities required. 

Tbc a>oliDg water is used to cool the inductioa furaac:cs in dosed circuit. so the consumption is 

negligible. Foe this system and foe the comprcs2Cl air system only the clcctric caergy will be 

coasidcrcd. 

The imtalled power, including the process equipment, the utilities and the lighting is estimated to b.: 

around 400 KW. 

Tbc cccfficicat of urj!iz.arion is 0.5. The annual coo.qunptioa will be: 

400 I: 0.8 I: 8 I: 250 = 640.<m kWh/year. 

The aanual expenditures will be: 

640,<m x 0.1 USS = USS 64,<m 

RAW MATERIALS PURCHASING AND sruRAGE VOLUMES 

Steel coils and bars. being imported materials will be bought on annual contract basis, which will 

forcscc deliveries every four months. 

Wood and o<her materials, locally available can be bought every two months. 
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OPPORllJNl&Y STIJDY 

As a result the minimWaJ ~ock will be: 

I - stccl kgS86..l50 equivalent to USS 586.150 

I -wood m.3'367 equivalent to USS 91,700 

- other materials USS 33,<XXl 

I 
I 

... LQCATION 

The plant can be localed in any place, provided that the site is coancct~d to the infrasttuaurcs and 

I dose to the wholesalers. 

I 
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I 
I PRODUCTION OF AG RI CUL nJRAL HAND TOOLS Pap.CS 



5. 

5.1 

OPPORTIJNrIY STh llV. 

PROCESS DESCRlnION 

The proposed plant consists, mainly. o~ three metal wor .. ing lines plus a joinery for the tool handles 

fabrication. The lines will work per batches of economical size. 

Schematically. the production steps are as follows: 

---- --
._.,.,_, 

--

r ..... ,..,.. ...... ,.,... 

----
.,_ __ ; 

' 

--, ... 
--... -
__ ,_, 

'~---
T,-..,._, 

·---· __ , ....... 
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s.u 

S.I.l 

S.l.J 

OPPORTIJNl1Y STIJDY 

ShO!fls prodgctfon 

The cold rolled stead coil is charged onto the uncoiler and the steel web is introduced into the 

shearing press of 300 tonnes, equippe~ with dies for the cutting off the Oat shape of shovel Each cut 

piece is introduced into an induction electric furnace and heaiecl up to 1000 C. then it is shaped by a 

200 tonne press. The bending and moulding of the shovel eye take place in a 40 tonne press. 

After chc sharpening. done by a grinding machine, the shovel is sent to the printing line and, finally, 

l<i the assembling area, where the handle is mounted. The finished shovel is transported to lhc 

storing area. 

Makhm production 

By using the same uncoiler and shearing press, utilized for the production of shovels, the shape of 

machetes are obtained. Each piece is than rough sharpened by using a grinding machine. 

The hardening is obtained by heating the metal in an induction furnace and cooling it in oil. Fine 

sharpening (or lapping) is than carried out by using a grinding machine. When this operation is over, 

the piece is sent to the painting line and, finally, to the assembling area. where the handle is 

mounted. The finished machete is transferred to the storing area. 

Hon and ms nroduction 

Hoes and axes arc fabricated in the same way and in the same line. Bars of desired width and 

thickness arc cut into pieces, which arc healed in an induction furnace before being forged. A 

grinding press is used to obtain the desired contour of the piece. The cutting edge is obtained by a 

stamping press, after which a rough sharpener is positioned. Before the fine sharpening operation, 

the piece is heated in an induction furnace. 

As all other tools, also hoes and axes arc painted in the same painting line and finally tent to the 

assembling area, where the handle is mounted. 

finished hoes and axes arc transported to the storing area. 
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OPPORTIJNllY S11JDY 

5.2 L\Y-Otrr AND CML WORKS 

The plant will cover an area of 2200 sq.mt about. The building. lodging the processing lines. the 

utilities. the stores and the offices will be in steel structure. The roofing. shed type. will allow the 

natural lighting. The cladding. as well as the internal partition walls will be made by using cement 

blocks or clay bricks. The floor of the industrial area will be in reinforced concrete slab, allowing an 

OYCr load of 2000 kg/sq.mt. 

The floors of the offices and sanitary rooms will be ceramic tiles. The sewerage consists of two sewer 

systems: one for rain water and one for sanitary water. Process polluted water is negligible, so no 

water treatment system is foreseen. 

5.3 INVESTMENT COSTS 

The quotation of machinery and equipment was obtained from ICOMSA, Padoa. Italy. 

LC FC TOTAL 
Description MS MS MS 

- Machines and equipment 
including utilities 
F.O.B. European port 1.9 1.9 

- Transport, taxes and duties 0.38 0.19 0.57 
- Erection 0.30 0.20 0.50 
- Land and site preparation 0.05 0.05 
- Civil works & building 0.80 0.8 
- Spare parts 0.08 0.08 

Tolal 1.53 2.37 J.90 

Contingencies 1090 0.153 0.237 0.39 

Grand tolal 1.683 2.607 4.29 

The industrial life of the plant can be considered as 15 /.:an. 4% of the machinery and equipment 

costs can be assumed as the average aMual expenditure for the maintenance (USS 80,000J. 

In the financial evaluation the investment costs (conlingcncies included) arc so subdivided: 
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6. 

7. 

OPPOR1UNl1Y STIJDY 

Preproduction expenses FC 0.050 million dollars 

Preproduction expenses LC 0.108 million dollars 

Machinery FC 2.(1.)7 million dollars 

Machinery LC 0.7"8 million dollars 

Land and Site preparation LC 0.055 million dollars 

Civil work and building LC 0.88 million dollars 

4.448 million dollars 

PLANT ORGANIZATION 

The plant is considered an autonomous unit. complete with utilities and facilities, operating under 

the direction of an independent organization. 

MANPOWER 

No particular skill is required for any of the positions listed below, except for the technical manager 

and the production manager, who mu.st attend a training course in the technology involved in the 

plant. 

For the other personnel on the job training is suggested. The technology supplier will make available 

for one year after the plant start-up, an expert for that purpose. 

The relevant cost is estimated US S 120,000. 
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I 
7.1 MANAGEMENT 

N/y I 
General manager 1 50,000 

I Technical Manager 1 40,000 

2 90,000 
overheads 40% 36,000 I 

126,000 
(USS 16,000) I 

7.2 .ADMINISTRATIVE DEPT. I 
N/y 

Financial Manager 1 40,000 I 
Account.1Dts 2 24,000 
Purchasing Head l 12,000 

I Purchasing assistant 1 8,000 
Sales Head l 12,000 
Sales assistants 2 16,000 
W arehousc keepers 2 20,000 I Drivers 4 32,000 
Secretaries and clerks 4 48,000 
Guards 4 24,000 I 

22 236,000 
overheads 40% 94,400 

I 330,400 
(USS 41,800) 

I 
7.3 PRODUCTION DEPT. 

I N/y 

Production manager l 40,000 I Foremen 6 72,000 
Shift operators 20 240,000 
Semi·skilled workers 2S 200,000 I Clerks 2 24,000 

54 576,000 

I overheads 40% 230,400 

806,400 
(USS 102,000) I 

I 
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7.4 

8. 

9. 

OPPOR1UNITY STIJDY 

MAINTENANCE DEPT. 

N/y 

Chief Engineer 1 4(1,000 
Foremen 2 24,000 
Electricians 2 20,000 
Mechanics 4 40,000 
Semi-skilled workers 2 16,000 
Unskilled workers 4 20,000 

15 160,000 
overheads 40% 64,000 

224,000 
(USS 28,350) 

Summary 

Administration 24 USS 57,800 
Production Dept. 44 USS 102,000 
Maintenance. Dept. 15 USS 28,350 

------------
TOTAL 83 US4i 188,150 

IMPLEMENTATION SCHEDULE 

From the moment the financing of the project is finalized, 24 m'lnths will be needed in order to 

design, build and commission the plant 

FINANCIAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR, whose schedules are enclosed 

as Annexe 2. 

In addition to the coefficients and parameters indicated in the foreword, the following was 

considered: 
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OPPOR1UNl1Y STIJDY 

9.1 ISPtrrS 

9.1.1 lnmtment costs 

9.1.2 

9.1.3 

The total investment costs amount to 4,632,000 US Dollars. The portion in foreign cur:-ency accounts 

for 2. 780,000 US Dollars. 

Details of these figures arc shown in chapter 5.3. 

Sourq or Onanc;e 

The fmancing was assumed as follows: 

1st disburscme t 2nd disbursement 

• Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

USS864,000 USS928,000 

USS 516,000 USS 1, 700,000 

USS 140,000 USS300,<ro 

Total 

USS 1,792,000 

USS 2.216,IXXl 

USS440,000 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the produdion. 

Working capital 

The working capital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

1st year 30 

2nd year 50% 

3rd year70% 

4th and subsequent years 100% 
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9.1.4 

9.1.5 

9.l 

9.2.1 

OPPORTIJNITY snmv 

When the plant is :.0 full produaion, the required working capital amounrs to 958.065 L·s D\)Uars. 

the foreign portion being USS 832,620. 

ll is wonh mentioning that raw materials shall be available jUSl before the commissioning and start

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 324,000. 

Total production costs 

The total produaioo costs vary aCC<'rding to the plant output. interests and depreciation. The first 

year of operation, when the plant operates at 30% of its nominal capacity, the production coslS 

amount to USS 1,805,515. 

lo the fourth year, at full production, the costs amount to US S 3,443,445, then they start a slight 

decrease year after year, to arrive to be coostaol lo USS 2,840,(i()() from the 11th to 15th year. 

Sain !J!t!!Ue 

When the plant is in full production, the revenue is USS 4,602. 72D. As said before, the produaion 

programmr forcsccs that full produaioo is reached gradually: 

1st year 30% : revenue = USS 1,380,820 

2nd year 50% : revenue = USS 2,301,360 

3rd year 70% : revenue = USS 3,221,900. 

EVALUATION RESULTS 

Internal Rate of Return 

The internal Rate of Return is: 17 .26%. 
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9.2.3 

10. 

OPPOR1lJNl1Y SlUDY 

Bmk-E!m Point 

The Break-Even Point al 5th year is: 38% of produdion. 

It has been calculated according to the formula 

fixed costs 

rc\'eDUC • variable costs 

The faed costs include: labour (direct (J) + administrative), dcpreciatioa and financial costs. 

Pu-btckPn1od 

The pay-back period is less than 8 years, including the construction period. 

FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effed is shown in Aoaexe 3. 

All the figures used in the computation as •inflows• and ·outflows• correspond to the inputs gM:u to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the prodUdion programme. 

While the foreign exchange flow results oc~ the net foreign exchange effed is positive. 

By discounting the annual net foreign exchange effed at the rate of 10% the calculation shOW5 a net 

foreign exchange effed amounting to USS 13,523,151. 

Hence, the io.mount or foreign exchange earned and saved by implementing th.is project is such that 

after having repaid the foreign loan and related interest!, there is still a surplus which in term of 

present value amounts to USS 13.523.150. 

(J) Direc1 labour is considered u a 111riablc eo11, due 10 Ille n«a1iry 10 ~well lrained people ror Ille opcr11ion ol 111e planl. reprdlal ol 

capacny ulilizalion. 
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IY·---------------···············-----------------------·················---- OJAI 2.1 - IAlDO & Cl. S.l.l.. lllL.&"I, :·i.• .. 

AGllCUU1JIAl llAll> TOOU 

llAT 1990 

CJIPOl1Ulln ST\llT 

2 rnr<s> of ;:mstruction. 15 years of procb:tion 

cur1"81Cy corwersion rates: 
forti., curAney 1 Wli t • 

local curAnCy 1 Wlit = 
1.0000 Wlits ec:cau>ting currency 

1.0000 '61its ec:cautting currency 
KCOW\ting currency: 1000JSS 

Total initial invest9ent cllring c-truction phase 

fix.cl assets: 

current assets: 

total assets: 

4631.92 

0.00 

4631.92 

Source of funds cllring c-trJCtion phase 

8J.1ity & grants: 
fortign loans 

local 

total 

loans 

f\ftfs 

c:.sllflOM frm openti-

Tear: 
operating costs: 
depreciation 

interest 

------···-------
procb:tlan costs 

thereof foreign 

total sales 

gross inc-

Mt inc-
cash balance 

Mt cash fl OM 

1792.00 

2216.00 
440.00 

4448.00 

1 
1103.35 
45a.aa 

243.28 
-... ----................. 

1805.51 

62.75 x 
1380.82 

·424.69 

·424.69 
-289.18 

-45.90 

5 
21140.60 
447.88 

110 .l!O 

--------··--
3399.28 

60.168 % foreign 

0.000 X foreign 

60.168 X foreign 

0.000 X foreign 

49.820 X foreign 

10 

2!40.60 
44.00 

0.00 

--------··--
2!44.60 

64.89 % 62.35 x 
4602.n 46G2.n 

1203.44 17t8.12 

n2.06 1030.87 
892.95 1074.87 

1280.75 1074.87 

.. t Present Value at: 10.00 x • 2615.il 
lnterna\ Rate of Return: 17.26 x 
Return an ~ity1: 21 .15 x 
Return an equity2: 21 .7t % 

Index of Scflecllln produc.cl by COMFAll 

Total initial invest11ent 

Total irwntmnt c:lwing pra.M:tion 

Total prlllb:tion costs 
Working Capital requir....,ts 

Cashflov Tabin 
Project.cl lalanc:e 

Net incme state1111t1t 
SOurce of finance 
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!990 

~~·~-a :~es:=-rnt c~sts 

~~. si:e ~reparation, devel~t 55.000 O.JCO 
3"i :.::,,..s ~ civil works • • . . 500.COO 380.000 
"-''''~:-,~service facilities o.ooo o.:;oo 
:~c:r::ora:ed fixed assets • • O.QOO 'J • .;co 
?;.>nt :K?tir.ery ~ equis:-nt 907.:ioo 2~.:00 

T.::.ll 'i .. td :nvestment costs . _ .. 

Net ..cr~ir.g capital 

1462.000 

!9.!4(' 

0.000 

1551. 140 

.::eia.:oo 

252.7!0 

o.::co 

3080.7!0 
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!V····-------------------------------------------·--------------------------- CCllFAl 2.1 - IALDO' CO. S.R.~ .• M:~1'1. :·•-· .. 

Tur ...•.• 

Fi•ed invtttment costs 

LM"ICI. site preparation. dr<telopaent 

a .. i,dil"JS .vld civil worits •••• 

Awtiliary and service facilities 
:"c:>r:orated filled assets ••• 

): ll't. :n;ic!'ti,,cry and "'1Uipmertt 

r:>ta\ fi•ed investment costs • _ 

?"e:>rod\Jction capitals upenditurtt. 

Yor~ing capital 

Tot.it current investment costs 

Of it foreign, x ... 

1992 1993 

0.000 0.000 
a.~ (J.000 

0.000 O.JOO 
G.000 0.000 
O.:JOO 0.000 

·-·------------ ................................ 
0.000 0.000 

o.oco o.oco 
323.373 161. 196 

--------------- .................................... 
323.373 161.196 

83.353 91.271 

1994 1995 

o.oco 0.000 
0.000 0.000 

a.coo 0.000 
0.000 0.000 
0.000 a.coo 

... ______________ .................................... 
0.000 0.000 

0.000 0.000 
32.602 440.!93 

-------·--·---- ... .................................... 
32.602 440.!93 

17.647 93.039 
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a·1--------------------------------------------------------------------------- CCJ!FAR 2.1 • BALDO' co. S.R.l.. "IIL,l~. :·a~· .. I 
7otal P~<ldlJction c:osts in IOOOUSS 

Tur 

% of nam. capacity (single proca.ct>. 
hw !llaterial I _ .. 

Ctl'ler raw •terials 

Utilities •. 

E~rgy ••••••• 

Lacour, direct ••• 

~~air. maintenance 

Si:ares ••••. 

Fac:cry overheads 

Fac:ory costs •• 

Adllinistrative overhe8ds - • - - - -
lndir. costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation .• 

Fir.ancial costs •.• 

Total production costs 

C:osts ;ier unit < single produet > 
Of it foreign, % -

Of it variable,% • 

Total labour ••• 

1992 

30.0CO 

692.000 
60.000 
19.200 

0.000 

102.000 
12.0CO 
12.000 

120.000 

1017.200 

86. 150 
0.000 

0.000 
458.384 
243.280 

1805.514 

1993 

50.000 
tt05.000 
100.000 
32.000 

0.000 

:02.000 
20.000 
20.000 
0.000 

1379.000 
a6. 150 

0.000 
0.000 

458.884 
243.280 

2167.314 

1994 

70.000 
1265.916 
140.000 
44.800 

0.000 

102.000 
211.000 
28.000 
0.000 

1608.7\o 

86. 150 
CLOOO 

0.000 

453.384 

199. 120 

2347.370 

1995 

100.000 

2308.450 
200.000 

64.000 

0.000 

102.0CO 
40.000 

40.000 
0.000 

2754.450 
86.150 

0.000 

0.000 

447.884 

154.960 

3443.444 

1';96 

100.:00 
2308.1.50 
200.000 
64 . .:CO 
o.:oo 

~02.:00 

!.0.~00 

1,0.:00 
o.~co 

2754.~50 

116. 150 
0.000 
0.000 

447.984 

110.!00 

3399.2!4 

=============== :::::::::::z::: =============== ======~38r.s:::caa =============== 
1-308 

62.750 
0.000 

188. 150 

0.942 
63.395 
0.000 

188.150 

0.729 
57.968 

0.000 
188. 150 

0.748 
64.705 

0.000 
188.150 

0. 739 

64.!94 
o.oco 

188.150 
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Total Production C:osts in 1000USS 

Tur ••••••••••• 

% of non. capKi ty <single procklct). 

Aaw material 1 ••• 

Otl'ler raw ,..terials 

Utilities •• 

energy ••••••• 

Lebour, direct ••• 

llepai r, 11aintenance 

Spares ••••• 

Factory ovcrheeds 

Factory costs •• 

Adlllinistrative ~verhellds •••••• 

lnclir. costs, sales and distribution 

Oirect costs, sales and distribution 

Depreciation •• 

Financial costs ••• 

Total product I on costs 

Costs per unit < single product > 
Of it l~r~i gn, '; 

Of :: 1~r·Jbl~.~ 

7otJ\ :.1cour •. 

1997 

100.000 
2308.450 
200.000 
64.000 

0.000 
102.000 
40.000 
40.000 
o.ooo 

2734.450 

86.150 
0.000 
0.000 

379.!;00 
88.640 

3308. 740 
aa•a•2•a••••••• 

0.719 
64.913 

J. ;oo 
:es. :so 

19Q8 

100.000 
2308.450 
200.000 
64.000 

0.000 
102.000 
40.000 
40.000 
0.000 

27'34 .t.50 
86.150 
C.000 
0.000 

379.500 
66.480 

3286.580 ............... 
0.714 
)4.~76 

UCO 
·ss. :50 

1999 

100.000 
2308.450 

200.000 
64.000 
0.000 

102.000 
40.000 
40.000 
0.000 

Z754.450 
86.150 

0.000 
0.000 

379.500 
44.320 

3264.420 
............... 

0.709 

-S4.4l6 
J. ~co 

2000 

100.000 
'308.450 
200.000 
64.000 

0.000 
102.000 
40.000 
40.000 

0.000 

2754.450 
86.150 

0.000 
0.000 

379.500 

0.000 

3220.100 

• •••••••••••••• 
0.700 

63.?47 
,.JOO 

'88. '.50 

2001 

100.000 
23011.f.50 
200.000 
64.000 
0.000 

102.000 
40.000 
40.:JOO 
0.000 

2754.450 
116. 150 

0.000 
0.000 

44.000 
0.000 

2884.600 . ............. . 
0.627 

,z. j47 

·~!. "!O 
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Total Production Costs in 1COOUSS 

X of nam. capacity (single product>. 
llaw material 1 •• 

Other row meterials 
Utilities 
!:nergy • • • • • • • 
labour, direct ••• 

R~ir. maintenance 
Spares • • • • • 
=ac~ory overheads 

Factory costs 
Acministrative overheads ••••.• 
!ndir. costs, sales and distribution 
~irect costs, sales end distribution 
Oepreci1t ion •• 
Financial costs 

Total production costs 

Costs per i,;nit C single product ) 
Of it foreign, X 
Of it variable,% 
Taul lat:>our • • 

2002· 6 

100.000 
2308.450 
200.000 
64.000 
0.000 

102.000 
;,,;,.ooo 
40.000 
0.000 

2754.450 
86.150 
0.000 
0.000 
0.000 
0.000 

2840.600 

=============== 
0.617 

63.312 
0.000 

188. 150 

BALDO & CO. S.~.l .. '!!'..lN, '."A_. 

AGRICULTURAL HANO i.::OLS ••• MAY 1990 
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8V·······························································------------ CCMFAR 2.: · iiAl:lO 1 CO. S-~-~-. "!~AN, !H~• --- I 
Net ~orking Capital in 1000USS 

Year . . . . . 1992 1993 1994 1995 1996·20C6 I 
Coverage . ndc co to 

Current assets ' 
AccC'-'l'lts receivable 30 12.0 91.946 122.096 141-239 236.717 236.7!7 I 
Inventory and lllilterials 91 4.0 194.470 320.506 337.513 6!.8.82!1 648.82!1 

Energy . . 0 0.000 0.000 0.000 0.000 o.aoo 
Spares . 180 2.0 6.000 10.000 14.000 20.0CO 20.0CQ I 
~ark in progress 1 360.0 2.826 3.831 4.469 7.!>51 7.!>5' 

Finished proc:kJcts 15 24.0 45.973 61.ll48 70.619 118.358 118.3~!1 

Cash in hand . 15 24.0 13.840 9.506 to. t73 ll .173 11. 173 

Total current assets 355.054 526.986 578.013 1042.n1 1042.n1 I 
Current liabilities and 

Accounts ;iayable • 11 32.2 31.681 42.417 60.841 84.662 84.662 

-··--·------·-- .................................. ................................... ------------·-- -----------·---
Net working capital . 323.373 484.569 511.tn 958.065 958.065 I 
Increase in working capital 323.373 ~61. 196 32.602 :.:.0.893 o.oco 

Net •Orking capital, local 53.832 67.903 94.752 125 .442 125.4.:.2 

Net working capital, foreign 269.542 416.667 422.!.20 832.623 832.623 I 
I 

!late: nldc = mini- days of coverage ; coto = coefficient of turnover • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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8V··········-··················--················-··························· COMFAR 2. t • BALDO l c::. S.11.l .. ICll.All. ITAL! .. 

I Source of FinW>Ce, construction in 1000USS 

Tear ..................... 1990 1991 

I Equity, ordinary .. S64.000 928.000 
Eq,.i~y. preference. 0.000 0.000 
Subsidies. srants 0.000 0.000 

:..lan .1, ~orei;n 516.000 1700.000 I 
i..Jan S, foreign •• a.coo 0.000 

L"an C, foreign 0·.000 0.000 
L~an A, local •••• 0.000 0.000 
:..oao a, local. .•• 140.000 JOO.COO I 
l~an c. local. ..• 0.000 0.000 

-···-------··-- ----------·--·-
Tot3l loan ............. 656.000 2000.000 I 
Current liabilities 0.000 0.000 
8.:ink overdraft 31.140 152.780 

--·--·-----·--- ---··----------I 
Tot.JI fonds ........ 1551. 140 3080.780 

I ACiUCl!LTURAL HANO TOOLS ••• MAT 1990 
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I 
!v----------------------··-··--······--·····----···---···-----·-··---··-·---- CCMFAA 2.: - SAL~O & :o. s.;i.L., M!LAll, n11~~ . .. I 
Scurc" of Finance. procuc;t ion in lOOOIJSS 

Year .................. 1992 1993 1994 1995 1996-2000 I 
Ecui ry, ordinary .. 0.000 0.000 0.000 0.000 0.300 

El;Ui ty, prefermce. 0.000 0.000 0.000 0.000 0.000 

S..cs idies, grants 0.000 0.000 0.000 0.000 0.000 I 
LJ.:in A, foreign 0.000 -2n.ooo -277.000 -277.CCO -277.JOO 

~oan a. foreign •• 0.000 0.000 0.000 a.coo 0.000 

:..ooin C, •orei9:. 0.000 0.000 0.000 a.ace 0.000 I 
Loan A, local. - .• 0.000 0.000 0.000 0.000 0.000 

Loan B, local. •.• 0.000 ·146.667 ·146.667 ·146.667 o.aoo 

Loan C, local .•.. 0.000 0.000 0.000 a.coo 0.000 

--------------- --·----------·- --·------------ --------------- ·-·---·-------- I 
T )tal toan ........... 0.000 -423.667 -423.667 ·42].~67 -277.000 

C<.1rrent l iabi li ~ ies 31.681 10.736 18.425 23.821 0.000 

Banlc cverdraft 289. 183 ,5.551 ·518.655 0.000 0.000 I 
··------····--- -- .. -- -........ ---· -----··-------· ----·-----·-··· ----------···--

Total fonds ........ 320.864 -367.379 -923.896 -399.846 ·277.000 I 
~GRICULTUAAL HAND TOOLS ••• MAT 1990 
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SY···--·-·······························----·-·····--························ CC14FAR 2.1 • BALDO & c:J. S.R.L., 'llLAN, ;·~.· .. 

Cashflow Tables, construction in 1000USS 

Tear •• 

Total cash inflCN 

Financial resau!"CH 

Sales, net of tax • 

Total cash outflow • 

Total assets • 

Opcr;iting costs 

Cost of finance 

Repayment 

Corporate tax 

Dividends paid 

Surplus ( deficit l 

C~lated cash balance 

Inflow, local • • 

Outflow, local • • 

Surplus ( deficit l 

Ir.flow, foreign •• 

Outflow, foreign •• 

Surplus ( deficit l 

Net cashflow •••• 

C~lated net cashflow 

1990 

1520.000 

1520.000 

0.000 

1551.140 

1520.000 

0.000 

31.140 

0.000 
0.000 

0.000 

-31. 140 

-31.140 

1004.000 

873.500 

130.500 
516.000 

677.640 

-161 .640 

-1520.000 

-1520.000 

1991 

2928.000 

2925.000 

0.000 

3080.780 

2928.000 

0.000 

152.780 

0.000 

0.000 

0.000 

-152.780 

-183.920 

1225.000 

971.500 

256.500 

1700.000 

2109.280 
-409.280 

-2928.000 

-4448.000 

ACa!CULTURAL HAND TOOLS ··• MAY 199C 
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SV···---------------·········----------·------·--·-------------··-------··-·· CCMFAll 2.~ • BAtoo' co. s.;i.l •• "[L.lN. :~"'-~ ... I 
Cuhflow tlllbles, production in 1000USS 

THI" ••• 

Total c:asll inflow 

F inanc:ial rnaur-cn 

Sales, net of tax 

Total cash outflow 

Total assets .. 
Operating costs • 

Cost of fiNnc:e . 
Repayment 

Corporate tu 

Dividends paid 

Surplus ( defic:it ) 

C~lated c:ash balance 

:nflow, local 

Outflow, local 

Surplus < deficit ) 

Inflow, for-eign • • 

Outflow, foreign •• 

Surplus < deficit ) 

Net cashflow • • • • 

CuiaJlated net cashflow 

1992 

1412.500 

31.681 

1380.820 

1701.684 

355.054 

1103.350 

243.280 

0.000 

0.000 

0.000 

-289.183 

·473.103 

1410.670 

594.032 

816.638 

1.831 

1107.652 

·1105.822 

·45.903 

-4493.903 

1993 

2312.096 

10.736 

2301.360 

2357.647 

171.932 

1465.150 

243.280 

423.667 

53.618 

o.oco 

·45.551 

-518.655 

2311.427 

855.573 

1455 .954 

0.669 

1502.074 

·1501.405 

621.395 

-38n.5oa 

1994 

3240.325 

18.425 

3221 .900 

2718.491 

51.027 

1694.1166 

199. 120 

423.667 

349.812 

0.000 

521.833 

3.179 

3240. JOO 

!371.677 

1868.623 

0.025 

1346.814 

· 1346. 789 

1144.620 

·2727 .Siii! 

1995 

4626.541 

23.821 

4602.720 

4347.651 

464.714 

21140.600 

154.960 

423.667 

463.711 

0.000 

278.890 

282.068 

4624.070 

1n6.567 

21197.503 

2.471 

2621.0ll4 

-2618.613 

857.517 

·1870.371 

1996 

4602.720 

0.000 

4602.720 

3709.774 

0.000 

21!40.600 

110.800 

277.000 

481.375 

0.000 

892.946 

1175 .014 

4602.720 

1523.524 

3079.196 

0.000 

2186.250 

·2186.250 

1280. 746 

-589 .625 

1997 

4602.720 

0.000 

4602.72!! 

3723.832 

0.000 

28'00.600 

88.640 

277.000 

517.592 

0.000 

878.888 

2053.902 

4602.720 

1559.742 

3042.978 

0.000 

2164.090 

·2164.090 

1244.52! 

654.903 

AC~ICJLTURAL HANO iOCLS ••• MAY 1990 

·····································································-····· COMFAR 2.1 BALDO & CO. S.R.L., MILAN, ITALT ··••· 

Cashflow tllbles, production in 1000USS 

Year ••• 1998 1999 2000 2001 2002 2003 

Total cash Inflow 4602. no 4602. no 4602. no 4602. no 4602. no 4602. no 

Financial resources 

Sales, net of tax 

Total cash outflow 

Total assets •• 

Operating cosu • 

Coat of finance • 

Repa~t 

Corporate tax 

Dividends pmid 

Surplus ( def I cl t > 
CU11Ulatld cash balance 

Inflow, local 

Outflow, local 

Surplus ( deficit l 

tnllow, 'or~ign •. 

Outflow, foreign •. 

Surplus ( deficit ) 

Net cashflow •.••• 

CU1&Jl11ed nat cashflow 

0.000 

4602.720 

3710.536 

0.000 

2840.600 

S6.480 

277.000 

526.456 

0.000 

892.184 

2946.087 

4602.720 

'568.606 

3034.11~ 

J.000 

2141.930 

·2141.930 

1235 .664 

1890.568 

0.000 

4602.no 

3697.240 

0.000 

2840.600 

44.320 

277.000 

535.320 

o.ooo 

905.480 

3851.567 

•602.720 

'577.~il) 

jQ25.2~0 

1.JOO 
2119.770 

·2119.770 

1226.800 

3117.368 

0.000 

4602.nO 

3670.648 

0.000 

2840.600 

0.000 

277.000 

553.048 

0.000 

932.072 

4783.639 

4602. 720 

'.~Q5. ~1)8 

3C07. 522 

.J. JOO 
2!175. 450 

·2075 .450 

1209.0n 

~326.440 

0.000 

4602.no 

3527.848 

0.000 

21140.600 

0.000 

0.000 

687.248 

0.000 

1074.872 

5858.512 

4602.no 

·n?.J'I~ 

:an.J22 
J.JOO 

17?8 • .;so 

• 1798.450 

1074.872 

5401.313 

0.000 

4602.720 

3545.448 

0.000 

2840.600 

0.000 

0.000 

704 .1148 
0.000 

1057 .272 

6915.784 

4602.720 

'7~6.?08 

2355. 72: 
J.;oo 

1798.•50 

-1798 . .050 

1057.272 

6458.585 

0.000 

4602.no 

3545.448 

0.000 

..:140.600 

0.000 

o.ooo 

704.848 

0.000 

1057.272 

7973.057 

4602.720 

·:~6. ?'18 

:a55. :-22 

:J.~00 

~7'18.~50 

• 1798.450 

'057.272 

7515.857 
......................................................................... 
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Cashflow tables, prOductior. in 1ooouss 

;otal cash inf lov 

Financial resources 

Sales, net of taa 

Total cash outflow 

Total assets • 

Operating =osts 

Cost of f i na.-.ce 

Repayment 

Corporate t3a 

Dividends paid 

Surplus ( deficit ) 

ClJlallated cash balance 

Inflow, local 

Outflow, local 

Surplus ( deficit ) 

Inflow, foreign • 

Outflow, foreign • 

Surplus C deficit ) 

Net cash fl ow • • 

Cunulated net cashf low 

2004 

4602.720 

0.000 

4602.720 

3545.448 

0.000 
2840.600 

0.00\l 
0.000 

704.848 

0.000 

1057.272 

9030.329 

4602.no 
1746.998 
2855.722 

o.oc.o 
1798.450 

. 1798.450 

1057.272 
8573. 130 

2005 

4602.720 

0.000 
4602.72() 

3545.44! 

0.000 

2840.600 
0.000 
0.000 

7114.848 

C.000 

1057.272 

10087.600 

4602.720 
1746.998 
2855.722 

0.000 

1798.450 
·1798.450 

1057.272 
9630.402 

2006 

4602.720 

0.000 

4602. 72() 

3545.448 

0.000 

2840.600 
0.000 
0.000 

7114.848 

0.000 

1057 .2'12 

11144.870 

4602.720 

1746.998 
2855.722 

0.000 

1798.450 
• 1798.450 

1057.272 
10687.670 

AGRICULTURAL HANO TCOLS ·•· ~AY 1990 



- --- -· .................... ·· ..................... - ..... ·---·- · · · - -- - - · ·· ---- --·· ··~·-- .. ·-····--- - :~Flit Z. ~ 

Casnflov Jiscount1ng: 

a> Equity paid versus Net incOIW flow: 

Net present v• l ue ....••.......• 
Internal Rate of Return (llREI) 

bl Net \.lortll versus Net caSh return: 

Net present value •••••••••••••• 

Internal late of qeturn c:RRE2l .. 
cl Internal hte of Return an tot•l inves:ment: 

!tet present v.lue 

!nternal Rate of Return ( tRR l •• 

Net ~or:ll =Equity paid plus reserves 

2392.91 at 

21. 15 'X 

2793.26 at 

21. it 'X 

2615.71 at 

17.26 x 

10.00 'X 

10.00 'X 

10.00 x 

I 
I 
I 
I 
I 

ACR :CUL1'1J11Al HANO ;cols ••• llAT 1990 I 
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SV· •• • • • • • • • ••• • • · • •• •• • • • ·--------- -------- -- - - • - ---- • • • • • •• • • ••••• • • ••• • • •• c:MFAR 2. I 

~et Income St•t~t in 1000US$ 

Tear •••• 

Total SAles, incl. sales tax ••••• 
Less: variable costs, incl. sales tax. 

Variable niargin . . 
As : of total sales 

~en-variable costs, 

Cpcr;itio~l l!Qrgin 

As : of total sales 

Cost of f;na~or 

Crass profit 
Allowances 

Taxable ?refit 
Tax . 

!'4et profit . 

Dividends paid 
Undistributed profit 

incl. depreci1tion 

. 

. . . . 

. . 

Acct.AJlated undistributed profit 

Gross profit, X of total sales 
~et profit, X of total sales 
~CE, Net ?r::.f it, X of equity 
ROI, Nl!t profit•int~rest, X of invest. 

1992 1993 1994 

1380.!20 2301-360 3221.9CO 
0.000 0.000 o.oco 

.......................................... ----- -....................... .. ................... ---... -
1380.!20 2301.36J 3221.900 
100.000 100.QOO 100.~CO 

1562.234 1924.034 2t.:.8.25J 
............................................ ... ..................................... --·------------

-181-414 377.326 1073.650 
-13.138 16.396 33.32.:. 

243.280 243.280 199.12() 

-----------···- ................................... --------·------
·424.694 134.046 874.530 

0.000 0.000 o.oco 
·424.694 134.046 874.530 

0.000 53.618 31.9.812 

--------------- ---------·--·-· ................................... 
-424.694 80.428 524.71S 

0.000 0.000 o.oca 
·424.694 80.!.2!1 52:.. 7'.3 
·424.694 ·344.266 180.:.5; 

·30.757 5.825 27.143 
·30.757 3.~95 16.2!!6 
·23.699 4.438 29.231 
·3.802 6.563 14.573 

• BALDO' CO. S.~.~-. ·•:.~~-

1m '.~6 

i.602.nO .;.6C2. :-~: 

0.000 a.:\:~ 

.......... ----- ---- .... ·--------------
4602.no 4602.n'J 

tOO.JOO ~co .. :::: 

32!8.48.:. 3Z!!8 •• ?.;. 

----·---------- .............. -.. -........... -
1314.236 ~3~~-2!0 

28.553 2!.553 

154.960 •• " q-,.. 
I 11 ....... ..,...,i 

.. --.... --- .. -...... -.. -........................ --.... 
n59.276 1203.!.36 

(!.000 o.oco 
1159.276 1203.436 
463.711 481.375 

-----------·--- --------------· 
695.566 n2.062 

0.000 O.JCO 

695.566 i22.062 
876.017 >598.J79 

25. 187 ZS.1:.6 
15.112 15.:>as 
38.315 ~0.29~ 

15.733 :s.:.~6 

A Ca tctJL TUR AL HANO TCCL S · • · ~A~ '~.;~ 
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- - - - - - -------- - - - - - - - - - -- - - •• - •••• - -- -- -- - - -- - - -- - - - - -- - -- - -- - - - - - - - -- •• -- - CCJlfAR 2.? - iLll:O ' co. S.il -~ •• !!lllll, l rAL? • • • • • I 
Net :nc- StatnRnt in 1000USS 

Tur •••. 1997 1998 1999 2000 2001 I 
Tot oil nles, incl. sales tu . 4602.no ~.no 4602.nO 4602.no 4602.nO 

less: nri.tlle costs, incl. sales tu. 0.000 0.000 0.000 0.000 0.000 

--------------- --------------- -------··--·-·· -- .. -... -.. -......... -.. --------------- I 
Vari.tile •rgin - 4602.no 4602.no 4602.720 4602.nO 4602.nO 

As :: of total sales 100.000 100.000 100.000 100.000 100.000 

~on-variable costs, incl. depreciation 1220. 100 1220.100 1220. ?00 1220. 100 2!184.600 I 
------···------ ......................................... .. ...................................... --·------------ .. ....................................... 

Cperati-1 mrgin . 1382.620 1182.620 1382.620 1382.620 17111. 120 

As X of total sales l0.0l9 l0.019 l0.039 30.039 37.329 I 
Cost of fiNnce 1111.640 66.480 44.320 0.000 0.000 

.......................................... --------------- ........................................... ... ....................................... ---------------
Gross profit • 1293.980 1116.140 1338.lOO 1382.620 17111.120 I 
All°"""""es • 0.000 0.000 0.000 0.000 0.000 

Tuable profit 1293.980 1116.140 1lla.l00 1382.620 17111.120 

Tu . 517.592 526.456 535.120 551.048 6117.2411 
... ....................................... ... ......................................... ....................................... ·--------- --------------- I 

Net ;>rofi t 776.lllll 7!9.6114 ll02.9llO 1129.5n 1010.an 

Dividends paid • 0.000 0.000 0.000 0.000 0.000 

Undistributed profit 776.lllll 789.6114 ll02.9llO 1129.5n 1010.an II 
AccU11Ulated undistributed profit 2374.467 3164. 151 3967.112 4796.704 5827.576 

Gross profit. X of total sales 211.111 211.595 29.076 10.039 37.1211 

!let profit, X of total sales 16.11611 17.157 17.:.46 111.024 22.197 I 
ROE. Net profit, X of equity • 43.32S 44.067 4-.ll09 46.Z9l S7.526 

ROI, Net profit•interest, % of iir:tst. 16.001 lS.1137 15.673 15 .345 19.069 I 
AGll!CUlTUllAl HAllO TOOLS --- JUT 1990 
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I 
.. - ................................................................................................................................................................. c::>tfll 2.1 · IAlQO:' C:l. S.•.~-. llft;..i&•. :-1 .. • .. . 

I 
YHr _ ••• 2003 2004 zoos 2006 

I Total sales, i:icl. Hles tu - 4602.no 460Z.7ZO 4602.7:0 460Z.no ~2.i"'ZO 

LHS: variable costs, incl. saln tu. 0.000 0.000 C.000 0.000 0.JOO 
.. ................................. ................................. .. ................................ ................................. .. .................... -... -. 

Variable mrgin - . 4602.no 460l.7ZO 4602.720 4602.no 460Z.n'l 
As % of toul sales 100.000 100.000 100.000 100.000 100.0CO I 
Ion-variable costs, incl. depreciation ZIS40.600 Z840.600 2540.60'! 2840.600 Z840.~CO 

................................... ... ................................. ... ................................. ................................... .. . --- ...... -.. -
cperacional margin - 1762. 120 1762.120 1762. 120 1762. 121J 1762. ~20 I 
As % of total sales 38.284 38.ZS4 38.284 38284 311.2!.:. 

I Cost of fin.nee - - - - . . 0.000 0.000 0.000 0.000 ~.:co 

----·---·-·---- .................................... -·------------- ...................................... ... ............................ 
Cross prof i t - 1762.120 1762. 120 1762.120 1762.120 1762. tZ1) 
Al' owanc:n - - 0.000 0.000 0.000 0.000 0.000 
Tuable profit 1762.120 1762.120 t762.1ZO 1762. lZO 1762. lZ'l 
Tall - - 704.1148 704.548 704.548 704.St.a 704 .848 

I 
..................................... -·----- .. ------· -----··----·--· ··------------· ··----·--·-----

I llet profit . . . . . - . - - 1os1.2n 1057.Zn 1057.2n 1057.Zn 1057.Zn 

Dividends paid - . - 0.000 0.000 0.000 0.000 0.000 
undistributed profit - . - . - . 1057.Zn 1057.2n 1057.Zn 1057.2n tosr.zn 
Acc~lated undistributed profit 6884.1148 7942. lZO 8999.392 lOO ••• 660 !1113.94il I 
Crass profit, % of total HlH 311.284 Ja.ZS4 Ja.Z84 311.284 311.2~4 
Net profit, X of toul sales 22.971 22.971 22.971 22.971 ZZ.971 
ROE, Net profit, % of equity . 59.000 59.000 59.000 59.:JOO 59.JC:J 
ROI, Net profit•interest, % of invest. 19.557 19.557 T9.557 19.557 19.557 I 

I AGRICULTURAL KANO 'OOlS --- ~Al ~QQQ 
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I 
SV··--·---··-·------···---··-------···---·····-----··-------·-·-·-----···---- COIF-9 2.1 • IAl::O' co. S.1.l., M!tAJI. ITAL! ... I 
Projected l•lW'Ce Shttts, <:atl$truction in lOQOUSS 

Total usats 

Fiaed assets, net of deprec:i•tion 

c-truction in progress 

Current ilSSets • • _ • • • • • • 

~. brW. - • • - - • • - •• 
Cull surplus, finMC• available . 

I.ass c:arried forward 

loss .•.•.•.•.•.••• 

Total liebilities 

Equity capital 

Aeserves, retained profit 

Profit .••.••••• 

Long and llediUI tena debt • 

Current l iabil it in •• 

Bank overdr•ft. f in8ftc:e required. 

Total debt •• 

Equity,% of liabilities 

1990 

1551.140 

0.000 

1551.140 

0.000 

0.000 

0.000 

0.000 

0.000 

1551. 140 

--·-··----····-
864.000 

0.000 
0.000 

656.~ 

0.000 

31. 140 

687.140 

55.701 

1991 

463l.920 

1551 .140 

JOS0.780 
0.000 

0.000 

0.000 
0.000 
0.000 

4631.92(1 
....................................... 

17Y2.000 

0.000 

0.000 
2656.000 

0.000 

183.920 

2939.920 

38.688 

AGRICIJl TURAL HANO TOOLS --- MAT 1990 
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llY---·-··--···-··------------------·-··---------·-····-···------------------- COMFAll 2.1 • iALDO' ::0. s.a.~ .. lll~A•. :-,_ •.. 

Projected Bal.nee Sheets. Production in 100CkJSS 

Tear . . - . . . . 1992 1""13 1994 199'5 1996 

Total assets . . . . . . . . 4952.784 4665.532 4186.226 4137.680 4582. 741 

-----·------·-· --··--~-------- .................................... -----· .................... .. .............................. 
Fiud HS•ts, net of ~eciation 4173.036 3714.151 3260.768 2812.884 2365.000 
Construction in progress 0.000 0.000 0.000 0.000 0.000 

'.urrent assets . . . . . - 341 .214 517.480 567.840 1031.554 1031 .554 

C.ash, ~ . . . - . . . . . 13.1540 ~-506 10. 173 tt. 173 l'.17l 

Cash surplus, fin.nce available O • .:JOO 0.000 3.178 2112.~9 1175.014 

Loss carried fan.ard 0.000 424.694 344.266 0.000 0.000 

Loss . . . . . . . . 424.694 0.000 0.000 0.000 0.000 

Total liabilities . . . 4952.784 4665.832 4186.226 4137.~ 4582.71.1 

-----------·--- .................................... ... ........................................ ... ........................................ ---------------
Equity capi till . 1792.000 1792.000 1792.000 1792.000 1792.000 

lner-ves, retained profit 0.000 0.000 0.000 180.451 876.017 

Profit . . . . . . . . 0.000 80.42! 524.718 695.566 722.062 
Long and medium ter9 debt . 2656.000 2n2.m 1808.667 1385.000 1108.000 

Current limbilities . . . 31.681 42.417 60.841 84.662 84.662 

lank overdraft, finance required. 473.104 518.655 0.000 0.000 o.noo 

Total debt . . . . 3160.784 2793.405 1869.508 1469.MZ 1192.662 

Equity, X of liabilities 36.182 38.407 42.807 43.309 39.103 

ACil!CULTURAL HANO TOOLS ··- "AT 1990 

·······-····-······························································ CCMFAR 2.! • aALOO & CO. S.R.L .• ~!LAii, ?TALY ·•••• 

Projected Balll'ICe Sheets, Production in 1ooouss 

Tear 

Total assets 

Fiaed assets, net of deprecfa.ion 

Construction in progress 

Current assets • • • • 

Cash, bank • • • • 

Cash surplus. finance avai labla 
Lass carried forward 

Loss • • •• 

Toul liabilities 

Equity capital 
Reserves, retained profit 

Profit • 

Long and lllediuw term debt 

Currant liabilities 

Bink overdraft, finance required. 

Total <Mbt 

Equity,,( of liabilities 

1997 

5082.130 

1985.500 
0.000 

1031.554 
11.173 

2053.903 

0.000 
a.coo 

5082.130 

1792.000 

1598.079 

n6.388 
831.000 

84.662 
0.000 

915.662 

35.261 

1998 

5594.813 

1606.000 

0.000 

1031.554 
11.173 

2946.087 

0.000 
0.000 

5594.813 

1792.000 
2374.467 

789.684 

554.000 

84.662 

0.000 

638.662 

32.030 

1999 

6120. 794 

1226.500 

0.000 

1031.554 

11.173 

3851 .567 

0.000 
0.000 

6120. 794 

1792.000 
3164.151 

802.980 

2n.ooo 
84.662 

0.000 

361.662 

29.2n 

2000 

6673.366 

847.000 
0.000 

1031.554 
11.173 

4783.639 

0.000 
0.000 

667l.366 

1792.000 
3967.132 

829.572 
·0.000 

84.662 

0.000 

84.662 

26.853 

2001 

no4.238 

803.000 

0.000 

1031.554 
11.173 

5858.511 
0.000 

0.000 

no4.Z38 

1792.000 
4796. 704 

1030.872 

·0.000 

84.662 

O.tJOO 

84.662 

23.260 



I 

I 
CCMFAR 2.1 • SALOO & CO. S.R.l., MILAN, tTAlT ··••· I 

Projected l•l..ce Sheets, Proclact ion in 10JruSS 

THr . . . . . . . . 2002 2003 2004 2005 2006 I 
Tota! assets . . . . 8761.510 9818.7112 10876.050 11933.330 12990.600 

--------·-·---- --------------- --------------· -·--·---------- --------------· 
Fixed usets, net of cleprecietion 803.000 803.000 803.000 803.000 ll03.000 I 
C~truction in progress o.ooc 0.000 0.000 0.000 0.000 

Current assets . . . . . . . . 1J31.554 1031.554 1031.554 1031 .554 1031.554 

Cash, benk . . . . . . . . . . 11. 173 11.173 11.173 11. 173 11. 173 

Cash surplus, fi.....ce evailable 6915. 783 7973.055 9030.327 10087.600 11144.870 I 
Loss carried forwerd 0.000 0.000 0.000 o.ooc 0.000 

loss . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 I 
Tot:il l iat>il i ties • . . . . 8761.510 9818.782 10876.050 11933.330 12990.600 

--·------------ --------------- --------------· ...................................... --------··----· 
E(J.li ty capital . 1792.000 1792.000 1792.000 1792.000 1792.000 I 
Reserves, retained profit 5827.576 6884.848 7942.120 8999.392 10056.660 

Profit . . . . . . . . 1057.272 1057 .272 1057.Zn 1057.Zn 1057.272 

Long and mecliua ter11 debt ·O.OOC -0.000 ·0.000 ·0.000 ·0.000 

Current l i abil It I es . 84.662 84.662 84.662 84.662 84.662 I 
Bank overdraft, finrnc:e required. 0.000 0.000 0.000 0.000 o.ooo 

Total debt . 84.662 84.662 84.662 84.662 84.662 I 
E(J.lity, X of liabilities 20.453 18.251 16.477 15.017 13.795 

ACiUCUlTUllAL HANO TOOLS • • • MAY 1<;90 I ------------------------------------------------·-----------------------------------------------------------------------------·-· 
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SV--------------------------------------····································· COllFU 2.1 - IAlDO & CO. S.R.L., M[LAll • .... . . . . 

foriti!!! Excn!!!S! fiffitet in tOO<lJSS 

Ecano11ic An.llysis itxcluding i ndi ritct itffitcts 

too 111i ts foreign cu a 

total foreign inflow 

equity capital . 
slbsidies, grants 

loans ' overdraft 
l!llport~ . 
indirect effects 

total foritign outflow 

rayaltiH . . 
equi~t . . 
ill!XJrted material~ 
repa)lllent loans & overd. 

other repa)lllents 

repatriated wages 

dividends paid 

interests . 
indirect costs 

net foreign exchge flow 

i..,ort substit'n effect 

net forgn exchge effect 

present values at 

foreign exchange flow • 

net forgn excnge effect 

t00.00 uni ts local CU 

grand total total constr. 

2221.00 2216.00 
-............................... .......................... 

0.00 0.00 

0.00 0.00 
2221.00 2216.00 

0.00 0.00 

................. ..................... 

29749.41 2786.92 

----·--·---- ........................... 
0.00 0.00 

2396.30 2657.00 

24049.31 0.00 
2221.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

1082.80 129.92 
.................... ................. 

·27525.41 ·570.92 
62136.71 0.00 
34608.30 ·570.92 

10.00 x 

·12968.00 

13523. 15 

total procb:. 

5.00 
... .............................. 

o.oo 

0.00 
5.00 

0.00 

................... 

26962.49 
................................... 

0.00 
·260.70 

24049.31 

2221.00 
0.00 

0.00 

0.00 
952.118 

.. ................. 

·26957.49 

62136.71 

35179.22 

AGRICULTURAL HAND TOOLS 

••••••••• construction •••••••••• production 

1990 1991 1992 1993 

516.00 1700.00 1.83 0.67 
. ............................. ... ................................ ... ................................ -----·------

o.oo 0.00 0.00 o.co 

0.00 0.00 0.00 a.co 
516.00 1700.00 1.83 0.67 

o.oo 0.00 0.00 o.co 

................... .. .................... ----............... .................... 

677.64 2109.211 1107.65 1502.07 
.................. -.......... .................................. ... ................................ -............. -.......... -

0.00 0.00 o.oc 0.00 

657.00 2000.00 27t.37 147. 79 

0.00 0.00 659.00 900.00 
0.00 0.00 0.00 2n.oo 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

20.64 109.28 tn.25 1n.2s 
................ ................. ............ ············ 

-161.64 -409.28 ·t105.82 ·1501.4: 
0.00 0.;30 1380.82 2301.36 

·161.64 ·409.28 275.00 799.96 



••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••• COIFAR 2.1 • aALCO' ca. S.ll.L. '4l~AN. [~Al' 

Foreig.., Exc!la.•se Eff~t in 1000USS 

Econo11ic: ANlysis exc:luditig indirect effects 

100 units foreign CU = 100.00 units local cu 

tot:il foreign inflow 

equity capital . 
subsidies, grants 

loans l overdraft 

exports . . 
1rdi rec:t effects 

total tcreign outhcw 

royalties 
equipment 

i~rted ma:erials 

repayment loans l overd. 

ol!'ler rep.yments 

repatriated wages 

dividends paid 

interests 

irdi rect costs 

net foreign exchge flow 

it!'p()rt s~bstit'n effect 

net forgn exchge effect 

pr~sent value~ at 
foreign exchange flow • 

net forgn exchge effect 

1994 1995 

0.D2 2.47 
.............................. ---·------·-

o.oo 0.00 

0.00 0.00 

0.02 2.47 

0.00 0.00 

............... .................. 

1346.81 2621.08 

----------·- ................................... 

0.00 o.oo 
5.78 412.67 

908.9:! 1798.45 

277.00 277.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

155.12 132.96 

................... ..................... 

·1346. 79 ·2618.61 

)221.90 4602.n 

1875 .11 1984.11 

10.00 x 
·12968.00 

13523.15 

1996 

0.00 
.. ............................ 

0.00 

0.00 

0.00 

0.00 

................... 

21116.25 

··---------· 
0.00 

0.00 

1798.45 

277.CO 

0.00 

0.00 

0.00 
110.80 

.................. 

·21116.25 

4602.n 
2416.47 

AGRICULTURAL HANO TOOLS 

proQx:tion 

1997 19'8 1999 2000 

O.OD O.JO l.00 0.00 
... ........................... ---------·-- .................... --.. -- . -.. -..... 

0.00 o.co o.ao 0.00 

o.ao 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

.. ............... .. ................ ............... 

2164.09 2141.93 2119.77 ZC75.45 

---------·-- --- .................. - .......................... ------------
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

17'i'8.45 1798.45 1798.45 1798.45 

277.00 277.00 277.00 277.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 

88.64 66.48 44.32 o.:o 
................... . ................. ............... . ............. 

·2164.09 ·2141.93 -2119.77 ·2075.45 

4602.n 4602.72 4602.n ~602.72 

2438.63 2~60.79 241!2.95 2527 .27 
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·················--········-·······----------·---------············-··----- COMFAR 2. l • BALOO' CO. S.R.L., MILAN, ta~f ···· 

Forei!I!! Excha~e Effect in 1000USS 
Econo11ic 4nalr;is excluding indirect effects 
100 uni ts foreign CU = 

total foreign inflow 

equity capi tel . 
subsidies, gr1nts 

loens & overdr1ft 
exports 

indirect effects 

total foreign outflow 

royalties . 
equi?Detit . 
imported materials 
repayment loans & overd. 
other repiyaoents 

repatri 11ted wages 

dividends paid 

Interests 

indirect costs 

net foreign ex chge flow 
import substit'n effect 
net forgn exchge effect 

present values at 
foreign exchange flow • 

oe! forgn exchge effect 

100.00 units loc1l cu 

2001 

0.00 
....... -- .................. 

0.00 
0.00 
0.00 
0.00 

............. 

1798.45 
------------

0.00 
0.00 

1798.45 
0.00 
0.00 
0.00 
0.00 
0.00 

................. 

·1798.45 
4602. 72 
2804.27 

10.00 1 

·12968.00 
13523. 15 

2002 

0.00 
--------·---

0.00 
0.00 
0.00 
0.00 

············ 
1798.45 

................................ 

o.oo 
0.00 

1798.45 
0.00 
0.00 
o.oo 
0.00 
0.00 

............. 

·1798.45 
4602.72 
2804.27 

2003 

0.00 
--- ....................... 

0.00 
0.00 
0.00 
0.00 

.. ............ 

1798.45 

-------·---· 
0.00 
0.00 

1798.45 
0.00 
0.00 
0.00 
0.00 
0.00 

. ............ 

-1798.45 
4602.72 
2804.27 

AGRICULTURAL HAND TOOLS 

produc: t ion 

2004 2005 2006 2007 

0.00 0.00 0.00 0.00 
--·--------- ............................ -----------· ............................ 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 u.oo 

.............. ................. ............... . ............... 
1798.,5 1798.45 1798.45 ·1093.32 

-----·------ ------------ ----·--·---- -----·------
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 -1098.32 

1798.45 1798.45 1798.45 0.00 
0.00 0.00 0.00 5.00 
o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

................ ............... ................ ............... 

• 1798.45 ·1798.45 ·1798.45 1093.32 
4602.72 4602.72 4602.72 0.00 
2804.27 2804.27 2804.27 1093.32 
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I. 

OPPOR1UNl1Y snJDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of insfal!jng a foundry for the production of alloy cast iron spare 

parts for the cement and mining industry.Cl) 

The envisaged foundry has a nominal annual capacity of 3,500 T. based on 250 working days. 2 shifts 

day, 8 hours/shift. 

The financial analysis of such a project was carried out. 

Details arc given in chapter 9. 

The salient data of the project arc as follows: 

- rJXCd assets: USS 9,()1)9,530 (USS 5,550,000 in foreign currency) 

- Worlcinc gpital (at full production): USS 1,819,200 (USS 1,720,000 in foreign currency) 

- Internal Rate of Return: 18.50% 

- Break-Eyen Point (at 5th year of production) 32% 

- Pay-Back Period: less than 7 years (including construction period) 

- Employees: 150 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 23,741,550 (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

INTRODUCTION 

There are seven cement companies in Nigeria; their cement plants have a total annual nominal 

capacity exceeding 5,000,000 tonnes. 

They arc: 

- Ashaka Cement Company Ltd, Asbaka, Bauchi State. 

- Bendel Cement Company Ltd, Upkilla, Bandel State 

- Bcnuc Cement Company Ltd, Yandew; Benuc State 

- Calabar Cement Company lJd, Calabar, Cross River State 

- Nigerian Cement Company lJd, Nkalagu, Anambra Slate 

11 
I ·'-----(-l)--f-or-a-dd-i1-10-n-al_b_1e_kpou·--nd_m_•_1c-n1-l. scc--Vol-umc-l-p-. l-93-·-----------------------
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- The CcmCDl of Northern N"igcria. Sokoto. Sokoto State 

- West African Portland Cement Company. Ogun and Lagos Slates 

Cement plants arc large consumers of abrasion and wear resistant parts. that arc in alloy cast iron_ 

The availability of these parts is essential for keeping the plants running; morcow:r, some of them, 

like the wear resistant plates. arc required lo be of a "-cry high quality, for safety of the equipment. 

An investigation made contacting some European cement producers, rcw:alcd that only f cw 

specialized foundries cmt in Europe able lo satisfy their dcmancl Actually, the owners or the 

lllall2gcmcnt try to keep their ~ running for more than oac year, before stopping them for 

maintCD.aDcc. The higher price they pay for high reliable spare parts is largely compcnsa1ed by the 

iDcrcascd productivity. 

The number of cement plants in N"igcria suggests the insrallatioo of a modern foundry. wbic:h could 

satisfy the cement sector and produce other kind of products of high quality, required by other 

industries.. 

It is important to mention ihal the new foundry would not affect the actMty of the foundry shops 

installed in N"agcria. Only few of them can be considered adequate to fabric.ate quality products (sec 

Adcnowalc Engineering Services lJd, Railway Corporation, N"agcria Ports Authority, Della Steel 

Foundry, Ajakouta Steel. Bamfords International). All the others arc poorly equipped and in the 

majority of the cases, they arc not equipped al all other than with make-shift facilities. 

l. MARKET AND Pl.ANT CAPACITT 

l.l DEMAND 

Like any industry, cement and mining indiWrics require some basic spare parts to continue in 

production. Scmc of the important ones include Grinding Media, Crusher Hammers and liner 

plates. 
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I The unu.al rcquircmcnlS of tbc seven cemcm companies iD Nigeria arc shown iD the following 1abk 

I (figures arc expressed iD MT): 

Grinding Crusher liner Total 

I Media Hammers Plates 

- Wesl Afr. Portlaad Ccm. Co. 1,.500 90 215 1,lm 

I 
- Bcauc Ccmcm Company 500 30 64 594 
- Asbab Ccmcat Company 600 50 70 720 
- N"agcrian Ccmcm Company 600 44 105 7~9 

I 
- Calabar Ccmcm Company 250 20 43 313 
- Bcadcl CemcDl Company 200 17 36 253 
- Ccmcm Company of Northcra N"igcria 250 20 43 313 

I 
3,900 271 576 4,747 

I 
Akhougb ao reliable data of tbc rcquircmcats of ~ mining companies arc available. it can be 

assumed that up to 1/4 of the rcquircmcats of the ccmcDl companies ia Nigeria will also be accdcd 

I iD these mining companies. 

The ;rojcctcd demand for ccmcm/mining spare parts will be based on the prcscat rcquircmcats of 

I the seven cement comp~ and the demand of lhe mining companies assumed 10 be about 1,187 

tODDCS. 

I 
This gives a grand total of about 5,934 tonne of cement/mining industrial spare parts required iD the 

I country per annum. The figure will be held coastaot as there arc no known potential new entrants, 

I 
into the sub-sectors. 

2.2 SUPPLY 

I 
The demand for these spare parts is presently being met by borh domestic production anJ 

I importation. However, due to the low value or the Naira which has made importation very expensive, 

I 
the volume of imports have dwindled considerably in recent years. Greater attention is now placed 

on the few lex.al foundries, such as Nigerian Foundries Ltd, Delta Slecl Foundry Ltd, Bamfords 

I International, who arc known to have the capabilities for producing grinding balls. There is no 

domestic producers or wear-resistant spare-parts in the country. 

I There exists only a project for upgrading the existing facilities or the Nigerian Foundries, in order to 

enable this complex to produce special alloy castings, steel castings and wear-resistant spare parts for 

I cement companies. 

I 
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2.J PLANT CAPACl1Y 

In consideration of what was stated above. it seems justified the installation of a modem foundry 

having a nominal annual output of 3.500 T. based on 2SO working days. 2 shifts. 8 hours per shift. 

The product mix assumed is the following: 

- grinding media 60% = 2100 tons 

- lining plates 15% = 525 tons 

- grid-bars and ocher parts 25% = 875 tons 

2.4 SALES PRICES AND TOTAL REVENUE 

The cosu of imported spare parts paid by the cement producers arc as follows: 

- grinding media 
- lining plates 
- grid bears and other parts 

2.80 USS/Kg 
3.50 USS/Kg 
4.25 USS/Kg 

The ex-works prices considered for the calculation of the revenue arc: 

- grinding media 
- hning plates 
- grid bars and ocher parts 

l.75USS/Kg 
2.5 USS/Kg 
3.5 USS/Kg 

It is expected that the foundry output increases gradually giving the revenue as follows: 

1st year 30% of nominal capacity 

2nd year 50% of nominal capacity 

3rd year 70% of nominal capacity 

from 4th year to 15th 100% 
of nominal capacity 

ALLOY CAST IRON PARTS 

Revenue (USS) 

2.415,000 

4,025,000 

5,635,000 

8,050,000 
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I 3. MATERIAL.5 AND INPUTS 

I 3.1 RAW MATE~ AND FERRO.AU.OYS 

I Main raw materials. i.e. steel scrap and iron scrap are available in large quantity. Their present cost 

I 
is 200 USS/tonne for steel scrap and 160 USS for iron scraps. To make sure that the quality of 

casting corresponds to the specifications. a ccnain quantity of pig iron (25% of needs) has to be 

I imponed, along with all the required ferro alloys. For the envisaged mix of production the quantity 

of each material and the relevant cost for one year of production arc rcponed in the following table. 

I The melting furnaces (sec chapter 5) arc of induction type; they will allow the production of various 

I 
kinds of casJings 

In order to calculate the average consumption of raw materials and ferro-alloys, iron castings with 

I the following chemical composition have been considered: 

I 
C 2. 7 to 31%; Si 0.3 to 0.8%; Mn 01 to 0.6%; Ni 3%; Cr 15 to 35%; Mo 05% max; P 0.15% max; S 

0.15% max. 

I For an annual output of 3,500 tons of parts, the consumption and the cost of the raw materials and 

ferro-alloys arc shown in the table 3.1 here-below. 

I 
MATERIAL Q.1Ym UNIT COSTS (USS) TOTAL COST 

I LC FC LC FC 

I 
Pig iron 920 480 441,tiOO 
Steel scraps 1100 200 220,000 
Iron scraps 
and return 1650 160 264,000 

I FeMnat50% 30 800 24,000 
FcCrat 25% 295 2,500 737,000 
Ni (drops) 100 16,000 l,ti00,000 

I 
Other ferro-alloys 15 800 12,000 

SUB-TOTAL 484,000 2,815,100 

I 
GRAND TOTAL 3,299,100 

I 
I 
I .._ __________________________________________________________________________ ~·---~ 
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3.2.1 

3.3 

3.4 

3.4.1. 

OPPORTIJNllY snJDY 

SAND 

Sand for Mouldinc 

For the production of the parts indicated in the production mix it is foreseen the use of about 1000 

moulding boxes of various sizes. allowing the casting of a number of pieces totaling 15 kg to 40 Kg of 

metal per box. 

At full capacity, the estimated need of sand is around 250 tons/day. 

Taking into consideration that 90% of the sand will be recovered and regenerated, the actual sanJ 

consumed is 25 tons/day or 6,000 tons/year. 

The sand is available in Nigeria at 60 USS/tons, delivered to the foundry; the annual expenditure will 

therefore be: 

USS 36.!JOO in L.C. 

omER MATERIALS 

The consumption of other materials, like binders, graphite, varnishes etc. is not calculated. 

According to the experience, the relevant expenditures arc estimated 40 USS/tons of finished 

product. 

At full capacity, the expenditures will amount to: 

USS 14().000 in F.C. 

ELECTRIC ENERGY 

The expenditures for electric energy arc: 

J,lSU24.QQQ Cin L.C.). 

This sum is the result of the calculations done here-below. 

Melting fumam 

Two induction electric furnaces arc foreseen, with nominal capacity of 5000 Kg/h each and installed 

power of 1500 KW each. 

The production of 3,500 tons of finished parts, requires about 6,000 tons of molten metal. 
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3.4..Z 

3.5 

4. 

OPPORnJNln' STIJDY 

The average consumption of electric energy is 650 kWh/ton of molten metal. 

It is foreseen that the two furnaces operate together 3.ltcmating the supply of 2.000 to 2,500 Kg/h of 

molten metal for 16 hours/day. (sec operating diagram, in Annexe 1). 

With this kind of operation, a large quantity of molten metal will remain in the furnace, allowing the 

reduction of energy consumption to 60%. 

The annual expenditures for the clectnc energy will be 6,<XX> tons/ y x 650 KWh/t x 0.6 x 0.1 

USS/KWh= 

USS 234,000. 

Other rnuipment and utilities 

For the other process equipment and for the utilities, the installed power is estimated 300 KW. The 

coefficient of utilization is considered 0.5, therefore the annual expenditures will be: 

JOO kW x (16 x 250) x 0.5 x 0.1 = US $ 60,000 

PATl'ERNS 

Almost all the patterns will be in cast iron, but a certain number of wooden patterns will be required 

for general parts and special requests. 

Cast iron patterns are considered in the cost of the equipment. 

The annual expenditure for the wooden patterns is estimated at 

10,000 US S in L.C. 

LOCATION 

The plant shall be located not far from Lagos, in a site a) connected with the road network, which 

can assure direct delivery of 1he produc1s to lhe cement plants, b) close 10 1he power distribu1ion 

grid, c) close 10 1he harbour to facili1a1e the delivery of imported materials. 

l.~~~~~~~~~~~ 
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S.1 

S.1.1 

S.1..2 

5.1.J 

OPPORTIJNI1Y STUDY 

PROJECT ENGINEERING 

THE PROCESS 

The proposed foundry consists mainly of the following departments: 

Core making deoL 

This department is divided in two sections: in the first section it is placed the equipment foreseen for 

the production of cores using pre-coated sands (shell-moulding process); 

in the second section it is located the equipment foreseen for the production of cores, using washed 

sand and resins or oil (cold process). 

Moulding dept. 

This department is divided in three sections: in the first section the equipment for the storing and the 

regeneration of the sand is installed; in the second section the equipment for the automatic moulding 

of large mould boxes; in third one the equipment for a semi-automatic moulding of smaller mould 

boxes is installed. 

Melting dCPL 

The melting department consists of two tilting induction electric furnaces. having each a nominal 

capacity of 5000 kg and an installed power of 1500 kW, an electric rooms, where transformers 

capacitors and electric panels arc installed. Space for the installation of a third furnace is foreseen. 

The molten metal is poured in ladles of 500 kg which are conveyed to the casting areas by a chain 

conveyor. 

5.1.4 Knock out 

After the cooling. the moulds are knocked out in two different machines. The sand is collected anJ 

scot back to the sand regeneration plant; the parts arc collected in containers and brought to the 

finishing depattment. 
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5.1.5 

5.1.6 

5.1.7 

5.1.8 

5.1.9 

OPPORnJNITY STIJDY 

finishing d:gt. 

In lhis department all equipment such as grinding machines, sand blasting. etc. necessary to remO\"C 

the sand, scale and excess of metal. is installed. 

Hot tmtmrnt dept. 

A heath treatment furnace is foreseen for a continuous operation. It will be designed in a way 

allowing the inside accommodation of all kind of ;>arts and taking into consideration the different 

conditions of lreatment required by the various parts. 

Finished pf9duct storan 

A suitalJle area is foreseen to accommodate the finished parts ~fore the dispatching. The necessary 

equipment for the packaging ( when needed) will be available in the store. 

A chemical-metallurgical laboratory is foreseen. 

It will accommodate a spectrophotometer, a microscope, hardness testers and all other equipment 

required by a modern foundry. 

Pattern shqp 

Almost all the patterns will be of metallic type; nc.verthelcss it may occur that for some parts that arc 

not foreseen in the product mix require wodden patterns. 

In such a case a wooden pattern will be manufactured using equipment foreseen for the purpose. 

The pattern shop will also allow the fabrication of moulding boxes having different size of those 

foreseen for the normal opera1ion. When necessary they will be repaired in 1he same shop. 
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5.1.10 

5.1.11 

5.2 

OPPORTIJNl1Y STIJDY 

Maintenance shop 

A shop is foreseen for the current mechanical and electrical maintenance operations. It will be 

equipped with few and small machine tools. welding machines. working benches and hand tools. 

Transoort eguioment 

For the internal transportation of raw materials. containers, parts, etc. diesel engine powered fork 

lifts will be provided. 

2 cars and 1 truck for the external services arc also foreseen. 

LAY.Our AND CML WORKS 

The plant will cover an area of about 4,350 sqm. The building will be in steel structure. The roofmg 

will be provided with proper openings for the fume evacuation and will be done using hot deep 

galvanized steel sheets. The cladding as well as the internal partition walls will be in cement blocks 

or clay bricks. 

The floor of the industrial area will be of reinforced concrete slabs, allowing an overload of 2,000 

kg/sqm. 

The floors of the offices and sanitary rooms will be in ceramic tiles. The sewerage consists of two 

sewer systems: one for rain water and one for sanitary water. 
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5.3 

6. 

OPPORTIJNJn' STIJDY 

INVESTMENT COSTS 

A quotation for the machinery and equipment was obtained from STAO, Torino, Italy. 

The estimated investment costs arc shown in the table here-below: 

-
LC FC Total 

Desc:riplioa MS MS MS 

Machinery and equipment FOB European port ·- 4.00 4.00 
Transport, taxes and duties 0.8 0.40 1.2 
Erection 0.4 0.20 0.60 
l.a!ld and site preparation 0.1 .. 0.10 
Civil work and building 15 .. 150 
Spare parts - 0.12 0.12 

Total 2.8 4.72 1.52 

Contingencies 1~ 0.23 0.472 0.152 

Grand total 3.08 5.192 8.272 

The industrial life of the plant can be considered as 15 years. The maintenance costs arc estimated 

3% of the machinery and equipment, that is USS 1:0,000. 

In the financial evaluation the investments costs (contingencies included) arc subdivided as follows: 

Preproduction expenditures FC 0.120 million collars 
Preproduction expenditures LC 0.100 million dollars 
Machinery FC 5.192 million dollars 
Machinery LC 1320 million dollars 
Land and site preparation LC 0.11 mill.ion dollars 
Civil works and building LC 1.65 million dollars 

Total 8.492 million dollars 

PLANT ORGANIZATION 

The plant is considered an autonomous uni!, complete with utilities and facilities, operating under 

the direction of an independent organization. 
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7.1 

7.2 

OPPORTIJNflY STIJDY 

The manpower required for lhc foundry opcralion is indicaled here-below. In general lhere is no 

• 
I 
I 

need of special lraining. exception made for lhe production manager and lhe shill foremen. The shill I 
opcralors need a short lraining course. The lraining can be carried oul in Nigeria within lhe mosl 

repuled foundries. wilh the assislancc of lhe lechnology supplier, who will make available one expert 

for lhe first lWo years of opcralion. The relevanl cosl is estimale~ USS 240,000. 

MANAGEMENT 

General manager 
Technical Manager 

ADMINISTRATIVE DEPT. 

Fmancial Manager 
Accounlants 
Purchasing Head 
Store Head 
Sales dept. 
Clerks 
Guards 
Drivers 

1 
1 

2 

N/y 

50,000 
40,000 

90,000 
Overheads 40% 36,000 

126,000 
(USS 16,000) 

N/y 

1 40,000 
2 24,000 
1 12,000 
1 12,000 
1 12,000 
5 60,000 
6 36,000 
4 32,000 

21 228,000 
Overheads 40% 91,200 

319,200 
(USS 50,000) 
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7.J PRODUCTION DEPT. 

I N/1 

Production manager 1 40,<XX> 

I Assistant production manager 1 30,<XX> 
Shift Foremen 8 96,<XX> 
Shift operators 16 l(J(),(XX) 

I 
Semi-skilled workers 40 320,(XX) 
Unskilled workers 40 200,<XX> 
Metallurgist 1 30,<XX> 
Chemise 1 25,<XX> 

I Clerks 4 48,<XX> 

112 949,<XX> 

I Overheads 40% 379,tiOO 

1,328,tiOO 

I 
(USS 168,<XX>) 

7 . .a MAINTENANCE DEPT. 

I N/1 

I Chief Engineer 1 40,<XX> 
Mechanics 4 40,<XX> 
Electricians 4 40,<XX> 

I 
Others (maintenance shop) 6 (J(),000 

·---
15 180,<XX> 

Overheads 40% 72,<XX> 

I ·----
252,<XX> 

(USS 32,000) 

I Summary 

I Administration 23 66,000 US DoU. 
Production 112 168,000 US DoU. 
Maintenance 15 32,000 us Dou. 

I Total 150 266,000 USDoU. 

I 8. IMPLEMENJATION SCHEDULE 

I The time needed to design, build and start-up the plant is in the range of 24 months. 

I 
I 
I 
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9.1 

9.1.1 

9.1.l 

OPPORTIJNin' STIIDY 

FJNAN<;JAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR. whose schedules arc enclosed 

as Annexe 1. 

In addition to the cocfficienlS and parameters indicated in lhc foreword. lhe following was 

considered: 

INPUl'S 

lnmtmcnt costs 

The rotal invcstmenl costs amounl lo 9,099,530 US Dollars. The portion in foreign currency accounlS 

for 5,550,CXX> US Dollars. 

Details of these figures arc shown in chapter 53. 

Soun:c of nnanc;e 

The financing was assumed as follows: 

- Eqairy 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(inlcrcst 15%) 

- Bank overdraft: 

1st disbursement 2nd disbursement Total 

USS 1,850,CXX> USS 1,458,800 USS 3,308,800 

USS 1,200,000 USS 3,213,200 USS 4,413,200 

USS200,000 USSS00,000 USS 1,000,000 

(inlerest 15%) : It has been introduced in the input data to cover th!.! 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 
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9.1.J 

9.1.4 

9.1.5 

OPPOll1lJNl1Y snJDY 

Worldn& qoital 

The working capital is proportional to the production programme. which, according to the 

assumptions. is as follows: 

1st year 30% 

2nd year 50% 

3rdyear70% 

4th and subsequent years 100% 

When the plant is in full production, the required working capital amounts to 1,819,200 US Dollars. 

the foreign portion being USS 1,719,575. 

IL is worth mentioning that raw materials shall be available just before the commissioning and start· 

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 580,000. 

Total procluctlon com 

The total production costs vary according to the plant output, interests and depreciation. The first 

year of operation, when the plant operates at 30% or its nominal capacity, the production costs 

amount to USS 2,979,990. 

In the fourth year, at fall production, the ·.;u::~s amount to US S 5,284,965, then they start a slight 

decrease year after year, to reach a constant amount or USS 4,165,100 from the 11th to 15th year. 

Salnmmue 

When the plant is in full production, the revenue is US S 8,050,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st year 30% : revenue = USS 2,415,000 

2nd year 50% : revenue "' USS 4,025,000 

3rd year 70% : revenue = USS 5,635,000 
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9.2 EVALUATION RESULTS 

9.2.1 lntmal Rate o< ltdum 

The internal Rare of Returu is: 18.50%. 

9.2.2 Bmk-E!ft Point 

The Break-Even Point at 5lh year is: 32% of production. 

It has been calculated according to lhc formula 

focd coslS 

revenue - variable coslS 

The focd costs include: labour (direct (l) + adminisuativc), depreciation and fmancial COSlS. 

9.2.3 Pu-back Period 

The pay-back period is less than 1 years. including lhc coDSlnlction period. 

10. FOR£1GN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 3. 

All the figures used in lhc compUlation as "inflows" and "oudlows· correspond to the inpuu given to 

the COMFAR for the same items. 

The yearly imported quantities and vah!c have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positive. 

By discounting lhc annual net foreign exchange effect al the rate of 10% the calculation shows a net 

foreign exchange effeci amounting to USS 21,990,000. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to USS 21,990,000. 

(I} Direc1 labour is coris1dered as a fuied c061. due 101he necesany 10 have wcll 1ra1ned people for lhe opera1ion of lhe plan1. repn:llesa of 

capacny u11hza11on. 
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SV··········································································· CCJIFAR 2.1 BALDO & CO. S.R.L., MILAN, :7~.-

CEMEllT lllOUSTRY SPARE PARTS 

OCTOIER 1990 

OPPOllTUlllTT ST\.CT • FlllAL ISSUE 

2 year(s) of construction, 15 years of P'oca.ction 
currency conversion rates: 

foreign currency unit = 
local currency 1 unit s 

1.0000 units accounting currency 
1.0000 units accounting currency 

Kcounting currency: 1000 :.JSS 

iotal initial investment during construc:t•on phase 

fixed assets: 
current assets: 

total assets: 

9099.53 

0.00 

9099.53 

Source of fl.Wlds during c!lnStruction pllase 

equity ' grants: 3308.80 
foreign loans 4413.20 
local loans 1000.00 
tot a~ fl.Wlds 8n2.oo 

Ca~hf low from o;>erations 

Tear: 1 
operating costs: 1555. 73 
deprec:i at ion 921.21 
interest 503.06 
.................................. ------------
production costs 2979.99 
thereof foreign 64.88 x 
total sales 2415.00 

gross i ncOllle ·564.99 
net incane ·564.99 
cash balance ·1107.58 
net cashflow 280.46 

4:65.10 

899.20 
176.53 

---..... -... ---.... 
5z:.o.83 

6T .3n : foreign 
a.coo x foreign 

61.3n % foreign 

O.J24 X foreign 

50.608 t foreign 

10 

4165.10 

82.50 

0.00 
---- ........ -.... -

:.247.60 
69.63 % 67.69 t 

8050.00 

2809.17 

1685 .5' 
2033.06 

2761.23 

8050.00 

3t'02.40 

2281.:.4 
2363.94 

2363.94 

Net Present Value at: 10.00 X = 6240.43 
Internal Rate of Return: 18.50 X 
Return on equity1: 
Return on equity2: 

24.34 % 

22.76 % 

--. --.. -.................................. - ...... -................ -..................... -.. -.. -.................... -........... -.............. -.... -.. -.............. -......................................... -.. -....... -.... - .... -
Index of Schedules produced by COMFAR 

Total initial investment 
Total investment during production 
Total production costs 
llorking Capital requi r..nts 

Cashflow Tables 
Projected Balance 
Net income statement 
Source of finance 
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•ot~, :ni tu1l tnvestrnent in 1000 USS 

FiAed invest:nent costs 
~al"CI, site preparation, developnent 
a .. i ldings and ::ivi l works ..•. 
Au.oiliary Oll'C service facilities 
:n~or~orated rixed 3ssets .. 
~~Jnt -nac~Inery ar.d ~ipnent 

rota• fi~ed investment costs • 

~re·pr:iduction capital ~•penditur~s. 
~et ~orlting capital 

!otal initial investment costs 

Of ! t foreign, in : .. 

1990 

260.000 
1000.000 

0.000 

0.000 
1820.000 

3080.000 

233.000 

1991 

80.000 
650.000 

0.000 
O.CQO 

4692.0CO 

5422.~CO 

364.528 
0.000 0.000 

3313.000 5786.528 

50.347 67.684 

CEl4ENT [ NOL!SiRY SPARE ?ARTS ••• :Gcae~ '.; ;•J 
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Total Current lnvest~t in 1000 USS 

Year • • . • . • 

Fix@d invtst~t costs 

'.'Ind, site preparation, develoi:-nt 
Buildings and eivi l works . . •. 
Auxiliary and service facilities 
lncorporat@d fix@d assets .•• 
Pl~nt, machinery and equipment 

Total fix@d invest~t costs •. 

Preproduction capitals expenditures. 
llorking capital 

1992 

0.000 
0.000 
0.000 
0.000 
o.oco 

---- -.. -... ----.. --
Q.000 

0.000 
578.1115 

--- ...... -.. -................. 
T~tal current invest~t costs 578.815 

Of 1 • foreign, X • • • • . • 92.005 

1993 1994 1995 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 O.JOO 0.000 

·-------------- .................................... ---------------
0.000 0.000 0.000 

0.000 0.000 0.000 
359.158 510.615 370.613 

--------------- --------------- ------------·--
359.158 510.615 370.613 

95.756 97.IJ15 93.830 

CEMENT INDUSTRY SPARE PARTi ·-- GCTCBE~ ·;~~ 
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•otJl ?roduc:ion Costs in 1000 USS 

Year ••.•••••••• 

~ 1• norn. capacity (single product). 

~ ·" :nateri al 1 • • • 

Jt~er raw :naterials 
:Jt!~~!:!es 

~ner3y . • . . . . . 
La1i.:n.;r, direct . . . 
~epair, -naintenance 
Spares 
•ac~Jry overneads 

Fac:ory costs •• 
.laninistrative overheads •....• 
lndir. costs, sales and distribution 
Jirec: costs, sales and distribution 
Depreciation .• 
r::,,ar.c!al i:o~ts ... 

Total product;on costs 

Costs per unit C single pr:iduc: > 
Of ft ~oreign, : 

~f 't ·1ar~able,~ 

Total ~acour •• 

Total ?roduction Costs in 1000 USS 

Year ••••••••••• 

~ of n<lln. capacity (single product). 
~aw <naterial 1 •.• 

Oth!r raw materials 
Utilities 

Ener~y • • • • • • • 
Labour, direct • • • 
Repa'r, :naintenance 
Spares 
Factory overheads 

Fact~ry costs . . 

~cininistrative overheads •••••• 
lndir. costs, sales and distribution 
Jirect costs, sales and distribution 
~epreciation •. 
Fi~ancial costs ••• 

Total ;>roduction costs 

Costs :ier unit C single ;iroduc: J 

Of it ;ore1gn, ~ 

Jf : t ·~ri 1bl~.~~ 

1992 

0.000 
989. 730 
55.800 
ea.zoo 
0.000 

168.000 
18.000 
18.000 

120.000 

1457. 730 
98.000 
0.000 
0.000 

921.206 
503.056 

2979.99;: 

=============== 
0.000 

64.876 
0.000 

266.C•JO 

1997 

0.000 
3299.100 

186.000 
294.000 

0.000 
168.000 
60.000 
60.000 
0.000 

4067 .100 
98.000 
0.000 
0.000 

733. 700 
132.396 

5031. 196 

0.000 
71J.097 
a.coo 

::.~.: :'J 

1993 

0.000 
1649.550 

93.000 
147.0CO 

0.000 
168.0CO 
30.000 
30.000 

120.000 

0.000 
2590.SSO 
130.200 
205.800 

0.000 
168.000 
42.000 
42.000 
0.000 

2237.550 3178.!!80 
98.000 98.000 
0.000 0.000 
0.000 0.000 

921.206 910.206 
408.924 314.792 

3665.680 

=============== 
o. -·o 

67 

0. -~= 
266.000 

4501.878 

=============== 
0.000 

70.117 
0.000 

266.~00 

0.000 
3299. 100 
186.000 
294.000 

o.cco 
168.~00 

60.0CO 
60.~00 

0.JGO 

4067 .100 
98.0CO 

O.JOO 

0.000 
899.206 
220.660 

52!!4.966 

0.000 
69.886 

0.000 
256.~00 

u.:co 
3ZY9. :co 

"!6.JCO 

294.JOO 
.J.:cc 

~ea.:cc 

~:;.:co 

:,c.:co 
:.::a 

J_:cc 
~.:co 

899.ZC4 
!76.528 

5240.!32 

o.~oo 

69.633 
O.JOO 

2~6.JOO 

CCMFAR 2.1 . 3~L~O' co. s.~.L .. "r~.~N. !UL' ..... 

1998 

0.000 
3299.100 
186.000 
294.000 

0.000 
168.000 
60.000 
60.000 
0.000 

4067.100 
98.000 
0.000 
0.000 

733.700 
88.264 

4987.064 

0.000 
69.!32 

0.000 

1999 

0.000 
3299.100 
186.000 
294.000 

0.000 
168.000 
60.000 
60.00C 
0.000 

4067.100 
98.000 
0.000 
0.000 

733. 700 
44.132 

4942.932 

0.000 
69.563 
0.000 

::~.; :.) 

2000 

0.000 
3299.100 
186.000 
294.000 

0.000 
168.000 

60.000 
60.000 
0.000 

4067. ICC 
98.000 

0.000 
0.000 

733. 700 
0.000 

~898.800 

0.000 
69 .288 
J.:co 

2001 

0.000 
3299. 100 

11!6.0GO 

294.000 
0.000 

!68.000 
50.000 
60.000 

J.JOO 

.C67. 100 
98.000 

J.JOO 
).000 

!Z.500 
0.000 

~247.600 

0.000 

)7.~88 

~. :oo 
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Total Production :osts in 1000 USS 

X of naa. cap.Kity (single product). 
~aw inater i al 1 • • • 

Ot~er rMi materials 
iJti l ities •• 

:ner;y ••••.•• 
Labour. direct .•• 
~epair, 11111intenance 

Spares 
Factory overheads 

Fac:ory costs 

Acininistrative overheads •••..• 
!ndir. costs, sales and distribution 
Direct costs, sales and distribution 
Oepreciation •• 
;:irwncial costs 

Total production costs 

Costs per unit < single product ) 
Of it foreign, X 
Of it variable,~ 
Total labour .• 

2002- 6 

0.000 
3299. 100 

1116.000 

294.000 

0.000 
168.000 

60.000 

60.000 
0.000 

4067. rno 
98.000 

0.000 
0.000 
0.000 
0.000 

4165.100 
::.::::::::::a:::::::::a 

0.000 
69.028 
0.000 

266.000 

CEMENT INDUSTRY SPA~E ?ARTS ··· ~C~CBE~ ·;90 
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!V-·----------------------------------------------------------------········· C~FAR 2.1 - BAL:lO I CO. S3 .•.• 'l;l~~. :·!_· 

~et 'Jorking Capital in 1000 USS I 
Year 1992 1993 1994 1995 :9v6-2·::~ 

C.Jverage nrlc: co to I 
:..,.r:"'ent ~ssets ~ 

Accounts receivable 30 12.0 129.644 194.629 273.073 347.092 3.:.i.:92 

Inventory and materials 140 2.6 439.260 732. 100 1165 .695 1464.2CO :~~.2':J 

:~ergy 0 0.000 0.000 o.cco O.OCO 'J.~:: 
I 

Scares 180 2.a 9.000 15.000 21.GGO 30.CCO 3C.:::; 
IO.:irk in progress 1 360.0 4.049 6.215 a.ale. 11.298 • • ..... a 

I • .:;,;"_ 

Finished products 5 72.0 21.607 32.438 45.512 57.!!47 57_~.:.; I 
Cash in hand 15 24.0 17.583 18.583 14.583 16.J!!3 :6.833 

Total current assets 621.144 998.966 1528.694 1926.521 1926.52' 

C;.;r!"ent liabilities and 
Acc~unts payable 10 37.8 42.329 6f.W3 80.106 107.32') '.07 .32: I 

--------·------ --------------- --------------· --------------- ------.. ----.. ---
~et 110rking cap'tal 578.815 937.973 1448.588 1819.202 1819.202 

Increase in 110rking capital 578.815 359.158 510.615 370.613 O.JCO I 
~et ~orking capital, local 46.276 61.519 76.763 99.628 99.628 

~et 110r~ i ng cap i ta l , foreign 532.539 876.453 1371 .826 1719.574 17'9.57~ I 
~ote: !Tide = ~.nimun days of coverage ; coco = coefficient of turnover • I 

CEMENT INDUSTRY SPARE PA~TS ·• · CCCBf~ ·-;;.1 
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8V········----···········--·-·······-······---------··---····---------------- COl'IFAll 2.1 · BALDO & CO. S.~.L., 'llLAN, :·~:.· · ·· 

Source of Fin•nce, construction in 1000 USS 

Year ................. 1990 1991 

I Equity, ordiMrt •• 1850.000 1458.800 
Eciui ty, prefer·.!f!Ce. 0.000 0.000 

I 
Subsidies, gr,.nts 0.000 0.000 

Loan A, foreign 1200.000 3213.200 
L:ian B. foreign •• 0.000 0.000 

I 
L~an C, foreign 0.000 0.000 
Loan A, local .... 0.000 0.000 
Lean B, local. ... 200.000 800.000 
Loan C, local. ••• 0.000 0.000 

I ·---··--------- ----------··-.-.-
Total loan ........... 1400.000 4013.200 

Current l iat:Jil ities a.coo 0.000 

I Bank: overdraft 63.llOO 314.528 
-------------·- -.. -...... -.. --...... -... 

Total funds ....... 3313.000 5786.528 

I CEMENT l~OUSTRY SPARE 'ARTS ··• OC~CBER 199c 
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Source of Financ@, production in 1000 USS 

Tur ....................... 1992 1993 1994 1995 

E'<'Ji ty, ordinary .. 0.000 0.000 0.000 0.000 
Ecui ty, preference. 0.000 0.000 0.000 0.000 
S..tisidies, grants 0.000 0.000 0.000 0.000 

:..::an .-., foreig" ·551.650 -551.650 -551.650 -551.650 
~:.ln 3, foreign .. 0.000 0.000 0.000 0.000 
LiJan c, foreign o.oco 0.000 0.000 0.000 
LJan A, local .... 0.000 0.000 0.000 0.000 
L~3n 3, local .... ·333.333 -333.333 -333.333 0.000 
L~an C, local. ... 0.000 0.000 0.000 0.000 

------·-------- --------------- --- ·----------· ............................ 
rot3l lean ............... ·884.983 ·884.983 ·884.983 -551.650 

Cur~ent liabilities 42.329 18.664 19.113 27.214 
3ank overdraft 1107 .583 107 .343 • 194.480 -1397 .974 

.. . .. -...... -...... -..... .. .. .. .. .. -........ -........ ........................... ........ -.... -.... -----
Total funds ............ 264.928 ·758.976 ·1060.351 ·1922.410 

- aAL~O & co. s.~.~-. ~r~1~ . 

1996·99 

0.000 
0.000 
O.JOO 

.5;1.650 
:l.JOO 
O.'.lOO 
0.000 
0.000 
0.000 

.. --.... -- -........ --.. 
-551.650 

0.000 
0.000 

---------------
-551.650 

..... . . •. 

I 
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Cnl'lflow TablH, constl"UCtion in 1000 iJSS 

Tear 1'X'O 1991 

Total cash inflow 3250-000 s4n_ooo 
......... -................ -.... ·---·----------

FiNneial resources 3250-000 54n_ooo 
Sales, net of tax o_ooo 0.000 

Total cash outflow 3313.000 5786-528 
-..... --...... -............... ........................................ 

Total assets 3250.000 54n_ooo 
Operating costs 0.000 0.000 
Cost of finance 63.000 314.528 
Repayment 0.000 0.000 
Corporate taJt 0.000 0.000 
Dividends paid 0.000 0.000 

Surplus C deficit ) -63.000 -314-528 
C"11Ulated cast\ balance -63.000 -3n.528 

Inflow, local 2050.000 :m8_ooo 
Outflow, local 1645.000 1870.000 
Surplus C deficit > 405.000 3811.000 
Inflow. foreign 1200.000 3214-000 
Outflow, foreign 1668.000 3916.528 
Surplus c deficit l -468.000 -702-528 

Net cash fl ow -3250.000 -54n.ooo 
r.~lated net cashflow -3250.000 -8n2.ooo 

CEMENT [NOUSTRT SPARE ?ARrs --- :c7CSE~ -~90 



SV· •• •• •••••••••••• ••• • • ••• • ••••••••• •• •• • • •• ••• ••••• •••••• • •• •••••• • • • • • • • •• CQIFAll 2.1 • IALOO & CO. S.iLL., ll<L.lN, 
..... . --

:ashHow tabln. proQ..'Ction in 1000 USS 

Year ••• 

rotal cash inflow 

•i~ial resources 
Saln. net of tax 

~.:tat cash outflow 

rotal assets •• 
Ci;:ecning costs • 
Cost of finance 

Repav-nt 
C=r;iorate Ux 
!lividends paid 

Surplus ( deficit l 
:~laced cash bal1~ce 

!nr l Jw. local 
Cut flow, local 

Suq:ilus ( defic i l l 
[nftow. foreign ... 

Cutf low. forei1n •• 
Surplus ! deficit ) 

~et cashflow • • • . 
Cunul~ted net cashf low 

1992 

2457.329 

42.329 

2415.000 

3564.914 

621. 144 

1555.730 

503.056 

884.983 
0.000 

0.000 

• 1107. 584 

·1485.112 

2454.600 

1142.409 

1312.191 

2.729 

2422.504 

-2419.775 

280.455 

·8441.545 

1993 

4043.664 

18.664 

4025.000 

4151.007 

377.822 

2335.550 

408.924 

884.983 

143.n8 

0.000 

-107.343 

-1592.455 

4042.067 

1387 .371 

2654.695 

1.597 

2763.636 

-2762.039 

1186.564 

-n54.981 

1994 

5654.113 

19. 113 

5635.000 

5459.632 

529.72! 

'5276.880 

314.792 

884.983 
453.249 

0.000 

194.480 

·1397.975 

5652.067 

1851.692 

3800.375 

2.046 

3607.940 

-3605.894 

1394.256 

·5860.725 

1995 

8077.214 

27.214 

8050.000 

6441.251 

397.827 

4165.100 

220.660 
551 .650 

1106.013 

0.000 

1635.963 

237.988 

8075.600 

2444.47'9 

5631.122 

1.614 

3996.m 
·3995.158 

2408.273 

·3452.452 

1996 

8050.IJuu 

0.000 

8050.000 

6016.945 

0.000 

4165.100 

176.528 

551.650 

1123.667 

0.000 

2033.055 

2271.043 

8050.000 

2413.667 

5636.333 
{'.000 

3603.278 

-3603.278 

2761.233 
·691.219 

aosa.:cc 

o.cco 
8050.00C 

6C56.~7 

J.:co 
.:."65. :·:·: 

132.390 

551.550 

1207.52'. 

a.Jee 

1993.333 
4264.375 

8050.0CO 

2497.521 

5552.!.n 

o.~co 

3559. '46 
·3559. '.46 

26n.37e 
:986.159 

CEMENT !NOUSTU SPARE PARTS •• • CCTCBE~ ·;;,J 
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Cashtlow tables. production in 1000 USS 

Year . • • 

focal cash inflow 

Financial resources 
Sales, net of tax 

Total cash outflow 

Total assets •. 
Operating costs • 
Cost of finance 
Repayment 

Corporate tax 
Divide~s paid 

Surplus C deficit l 
Cunulated cash balance 

Inflow, local 
Cutllow, local 

:urol us ( del · c': , 
...... •, ~ .,. . . ..,r '!, jl"' 

~et :ashllow ..... 
:_..,..lJted .iet :asn+l?w 

1998 

8050.000 

0.000 

8050.000 

6030.188 

0.000 

4165.100 

88.264 

551.650 

1225. !74 

0.000 

2019.512 

6254.187 

8050.000 

2515.174 

5534.826 
1. ~.~!) 

3s1s.n~ 

· ;s ·s. J::. 

2659. 726 

•645 .885 

1999 

8050.000 

0.000 

8050.000 

6003.709 

0.000 

4165.100 

44.132 

5~1.650 

1242.827 

0.000 

2046.291 

8330.477 

8050.000 

2532 .827 

5517. 173 

rJ. :co 
3:.70.383 

. 3~7'). ~83 

2642.073 

ns7.~58 

2000 

8050.000 

0.000 

8050.000 

5425.580 

0.000 

4165.100 

0.000 

0.000 

1260.480 

0.000 

2624.420 

10954.900 

8050.000 

2550.480 

5499.520 

O.JCO 
287'5. 100 

·2g1s. 100 

262'· .420 
9912.1n 

························· .... ············································ 

2001 

8050.000 

0.000 

8050.000 

5686.060 

o.ooo 
4165.100 

0.000 

0.000 

1520.960 

0.000 

2363.940 

13318.840 

8050.000 

2810.960 

5239.040 

O.JOO 

2575. 100 

· 2Si5. TOO 

2363.940 

12276.320 

2002 

8050.000 

0.000 

so5o.ono 

5719.060 

0.000 

4165. 100 

a.coo 
0.000 

1553.960 

0.000 

2330.940 

15649. 780 

8050.000 

2843.960 

5206.040 
1.;r,1) 

:375. -.;o 
· :37~. 'CJ 

2330.940 

1461)7. 260 

2003 

8050.0CO 

0.000 

8050.000 

5719.060 

0.000 

4165. 100 

0.000 

0.000 

1553.960 

0.000 

2330.940 

17980.710 

8050. ~00 

2843. ?60 

52~6.140 
' ... 
~. , . ' 

2330.~40 

'6938. 200 

I 
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Cunflow tablH, pr~tion in 1000 USS 

Year .•• 

Total cash inf low 

Finar.c:ial rescurces 
Sales, net of till! 

!otal cash outflow 

Tot.i' assets . 
Operating costs 

Cost of finance 
Repayment 

Corporate tax 
Dividends p.id 

Surplus ( deficit > 
c ..... 1ated cash balance 

Inflow, local 
Outflow, local 
Surplus ( deficit ) 
Inflow, foreign •• 
Outflow, foreign •• 
Surplus ( deficit ) 

Net cashf low . . • • 
Cura.ilated net cashf low 

2004 

8050.000 
---------------

0.000 

8050.000 

5719.060 

---------·---·· 
0.000 

4165.100 

0.000 

0.000 
1553.960 

0.000 

2330.940 
20311.650 

8050.000 

2843.'/60 

5206.040 

0.000 

2875.100 

·2875.100 

2330.940 

19269.130 

2005 2006 

8050.000 8050.000 

--------------- -.. -.. --.... -------
0.000 0.000 

8050.000 8050.000 

5719.060 5719.060 

--------------- ---------------
0.000 0.000 

4165.100 4165.100 
0.000 0.000 
0.000 0.000 

1553.960 1553.960 
0.000 0.000 

2330_940 2330.940 
22642.590 24973.530 

8050 000 8050.000 
2843.960 2843.960 
5206.040 5206-040 

0.000 0.000 
2875.100 2875.100 

·2875.100 ·2875. 100 

2330.940 2330.940 
21600.070 23931.010 

CEMENT INDUST~Y SPARE PARTS ··· OCT~BE~ ·;~Q 
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a) Equity paid versus Net inca111e flow: 

Net present 1ta l ue •••••••••••••• 
Internal Rate of Return (IRREll 

cl ~et Worth versus Net cash ~eturn: 
Net present value ..••.•••••••.. 
Internal late of Return (IRRE2) •• 

=> :~ternal Rate of Return :in total investment: 
Net present val~e •••••••••..••• 
Internal Rate ~f Return C IRR ) •• 

~et Worth =Equity paid plus reserves 

6167.77 <It 

C.4.34 x 

6557.26 at 
22.76 x 

6240.43 at 
115.50 x 

10.00 x 

10.00 x 

10.00 x 
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!V·······---------·······----------···············--------------··········--- C::JIFU 2.1 • BALDO l CO. S.ll.L •• llILAN, :~i.• ---

~et !ncQme Statement :n 1000 USS 

I 
'fea~ - 1992 1993 1994 1995 !996 

roul sales, incl. sales tu - - - - 2415.000 4025.000 5635.000 8050.000 11050.000 
~ess: variable ::osts, i .-cl. sales tu. 0.000 0.000 0.000 0.000 O.JCO 

I 
---- .. -- .. -.......... - --------------- --------------- --... ---..... -.. -........ .. .... - --.. -............... 

'lariaale •rgin 2415.000 4025.000 5635.000 8050.000 8050.0CO 
As l; ~f ~oul sales 100.000 100.000 100.000 100.000 100.:co 

I 
~on-vairiable c:ost-s, incl. depreciation 2476.936 3256.7'56 41117.086 5064.306 5il64.3C4 

.................................. -----------··-- ---·----------- ................................ ......... -........ --- .... -
Cperaticnal urgin -61.936 768.244 1447.914 29115.694 2985.696 
As :; of total sales -2.565 19.087 25.695 37.089 37.J89 

I C:'-:a-C of finance - 503.056 408.924 314.792 220.660 176.52! 
--------------- ................................... ................................... .................................. -------- -.... --.... 

I 
Gross profit . -564.992 359.320 1133.122 2765.034 2809. !6a 
Allowances 0.000 0.000 0.000 0.000 0.000 
Taxable profit -564.992 359.320 1133.122 2765.034 2809.168 
Tax 0.000 143.nll 453.249 1106.013 1123.667 

I 
.................................... ----------·---- --------------- --------------- ---------------

~et profit -564.992 215.592 679.873 1659.020 1685.501 

Dividends p.9id 0.000 0.000 0.000 0.000 0.000 

I 
~ndistributed profit -564.992 215.592 679.873 1659.020 1685.501 
Acc~11'1L1lated undistributed prof it -564.992 -349.~00 330.473 1989.493 3674.994 

Gross profit, :; of total sales -23.395 11.927 20.109 34.348 34.896 

I Net profit, :; of total sales -23.395 5.356 12.065 20.609 20.938 
~CE, Net profit, % of equity ·17.07'5 6.516 20.547 50.140 50.940 
qo1. Net profit•interest, X of invest. ·0.666 6.465 9.7110 17.832 17.66' 

I CEMENT [NOUSTRY SPARE PARTS ··• OCTOBEq :•;~ 
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·······························-----············----------·······-····-···· CCJIFAll 2.1 • BALDO' CO. S.11.L.. MILAN. :7&L! · · ·· 

Net tncaae Stiltenent in 1000 USS I 
Yeilr - - - - 1997 1998 1999 2000 2C01 

Total Hles. incl. HlH tu - ~0.000 !OS0.000 9050.000 8050.000 ao5o.:oo I 
less: vilriilble costs. incl. Silles tilX. 0.000 0.000 0.000 0.000 a.coo 

----------·---- --------------- ----------·---· -----------·--- ............ ---....... --- -
Vilr;ilble •rgin - 8050.000 8050.000 8050.000 8050.000 8050.:lOO I 
As ~ of total sill es 100.000 100.000 100.000 100.000 100.000 

Non-variable costs. ir.cl. depreciation 4898.llOO 4898.800 4898.500 4898.800 ~247 .:.oo 
........................................ -..... -----.. -- ....... - -... -.. -........ -................ ........................................ ... -......... -....... ---... -... I 

CperJtional 11111rgin 3151.200 3151.200 3151.200 3151.200 3802.~CO 

As X of total sales 39.145 39.145 39.145 39.145 ~7.235 

Cost of finance - - - 132.396 811.264 44.132 0.000 o.:co I 
--------------- --------------- --------------- -------------·- ---·-----------

GrO$S profit 3018.804 3062.936 3107.069 3151.200 3802.400 

Allowances 0.000 0.000 0.000 0.000 0.000 
Taxab(e profit 3018.804 3062.936 3107.068 3151.200 3802.1.00 I 
Tax 1207.521 1225.174 1242.827 1260.480 1520.960 

--------------- --------------- -------------·- -------·------· -·-·-----------
Net profit 1811.282 1837.761 1864.241 1890.720 22!1.l.40 I 
Dividends paid . . 0.000 0.000 0.000 0.000 0.000 
Undi>tributed profit 1811 .282 1837.761 1864.241 1890.720 2281.440 

Acc;..mulated l..Wldistributed profit 5486.276 7324.038 91811.278 11079.000 13360.~40 I 
Gros~ profit, % of total sales 37.501 38.049 38.597 39.145 1.7.235 
Net profit, X of total sales 22.500 22.829 23.158 23.487 2!.341 

RCE, Net profit, % of ~ity . 54.741 55.542 56.342 57.142 68.75: I 
~0[. Net profit+interest, X of invest. 18.439 18.271 18.104 17.936 21.>3 

CEMENT lNOUSTllf SPARE PARTS ··- XTOSER '<'l•J I 
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··································································-··-·-··· COMFU 2. I • BALDO' CO. S.R.~ •• 'l:~AM, ["AL• 

~et !nca.e Statement in 1000 USS 

Year . 

Total sales, incl. sales tu • 
LMs: v..-iable costs, incl. ules tu. 

2002 

8050.000 

0.000 

2003 

8050.000 

0.000 

2004 

8050.000 

0.000 

2005 

8050.000 

0.000 

2C06 

8050.~00 

o.oco 

Variable •rgin !!050.000 8050.000 8050.000 8050.000 8050.0CO 

As : of total sales 100.000 100.000 100.000 100.000 !CO.CC~ 

Non-variable costs, incl. depreciation 4165.100 4165. TOO 4165. 100 4165. 100 4:65. lCC 

Jperltional margin 3884.900 3884.900 3884.900 3884.900 3!181..9CO 

As 't of total sales 48.260 48.260 48.260 48.260 48.260 

Cost of finance 0.000 0.000 0.000 0.000 0.CCO 

Gross profit 
Allowances 
~axable profit 
Ta.c 

~et profit 

Dividends paid 
Undi >tributed profit 

Accuiulated undistributed profit 

Gross profit, % of total sales 
Net proiit, % of total sales 
QCE, Net profit, % of equity • 

ROI, Net profit•interest, % of invest. 

3884.900 
0.000 

3884.900 

1553.960 

2330.940 

0.000 

2330.940 

15691.380 

48.260 
28.956 

70.447 

22. 113 

38114.900 

0.000 

3884.900 

1553.960 

2330.940 

0.000 

2330.940 

18022.320 

48.260 
28.956 

70.447 

22.113 

3884.900 

0.000 

38114.900 

1553.960 

2330.940 

0.000 

2330.940 

20353.2!>0 

48.260 
28.956 

70.447 

22. 113 

3884.900 

0.000 

3884.900 

1553.9!.0 

2330.940 

0.000 

2330.940 

22684.200 

48.260 

28.956 

70.447 

22. 113 

31181.. 9CO 
0.000 

3884.900 

1553.960 

2330.940 

0.000 

2330.940 

25015. 130 

48.260 

28.956 

70.4~7 

22. 113 

CEMENT INDUSTRY SPARE PARTS ··· OCTOBE< 1;,1 
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Projected bl..c:it Shttts, constNCtion in 1000 llSS 

Total assitts 

Fixed assets, net of ci>=preciacion 
C:ltlstruction in progritss 
Cur~ent assets 
C;ish, ~ 
Cash surplus, financit available 
Loss carried forward 

Loss 

Taul l iabi l ittH 

Equity capi t:il 
RHerves, retained profit 
Profit ••••••••• 
Long and medi~ term debt 
Current liabilities •• 
Bank overdraft, finance r~ired. 

Total debt 

Equi~y. X of liabilities 

1990 

3313.000 

-------·-------
0.000 

3313.000 
0.000 
0.000 
0.000 
3.000 

0.000 

3313.000 

---------------
1650.000 

0.000 
0.000 

1400.00C 
0.000 

63.000 

1463.000 

5~.841 

1991 

9099.528 

---------------
3313.000 
5786.528 

0.0011 
0.000 
0.000 
0.000 
o.~oo 

9099.528 

---------------
3308.800 

0.000 
0.000 

5413.200 
0.000 

3n.528 

5790.n9 

36.362 
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!V ---------------------------------------------------------------------- COMFAR 2. 1 - BALDO' CO. S.r..L, "!LAN, :·~-· 

?~o;o!Cted aalance Sh~ts, Production in 1000 USS 

~ear 

Total assets 

•ixed assets, net of depreciation 
:onsr.-uction in progress 

Cur~en~ assets • • • • • • • . 
.:asn. bank • • • . • • • • • • 

:asn surplus, finarce available 
~oss carried forward 

l:>SS .............. . 

'ctal liacilities 

i:qui:y eapital 
Reserves, retained profit 
?rof'. t ..... _ ..• 

L0"9 and mediun term debt 
Current liabilities •• 
aank overdraft, finance required. 

Total debt 

i:qui:y, Z of Liabilities 

1992 

9364.457 

817!.321 

0.000 

603.S61 

17.583 

0.000 

0.000 

564.992 

9364.457 

3308.800 

0.000 
0.000 

4528.217 

42.329 

1485.111 

6055.657 

35.334 

1993 

8821.07l 

7257.115 

0.000 

980.383 

18.583 
a.coo 

564.992 

0.000 

8821.073 

3308.!00 

0.000 
215.592 

3643.234 

60.993 

1592.455 

5296.682 

37.510 

1994 

8225.004 

63~.909 

0.000 
151~. 111 

11..583 

0.000 

349.t.OO 

0.000 

8225 .004 

3308.800 

0.000 

679.!!73 

2758.250 
80.106 

1397.974 

4236.330 

40.229 

7612.214 

5447.703 

0.000 
1910.438 

16.083 
237.989 

o.aoo 
0.000 

7612.214 

3308.800 

330.473 

1659.020 
2206.601 

107 .320 

C.000 

2313.920 

43.467 

1996 

87!.6.063 

4548.1.99 

0.000 

1910.1.38 

16.083 

2271.:43 
o.cco 
o.:co 

87!.6.:63 

3308.800 
1989.493 

1685.501 
1654.951 

107.320 

0.000 

1762.270 

37.832 

CEMENT !NOUSUY S:>ARE PARTS -·· OC7CBE~ :;;a 

•••· ··-------···-···········------·-···············-----··················· CCMFAR: 2.1 • BALUO & CO. S.~.L .. , M!L..11ri, ITALY -----

?rejected Balance Sheets, Production in 

Year 

Total assets 

Fixed assets, net of depreciation 
:onstruction in progress 
Current assets • • • • • • • • 
Cash, bank •.•••••••• 
Cash surplus, finance available 
Loss carried forward 
Loss 

foul liabilities 

Equity eapi tal 
~eserves, retain~ profit 
Profit • . • • • • • • • 

Lon9 and med I 1.111 term debt 
Currer.t li1bilities •• 

Sank ~verdraft, f inenct required. 

rotal debt 

:cui:y, ~ tJf liabilities 

1000 USS 

1997 

10005.700 

3814.799 

0.000 
1910.438 

16.083 
4264.376 

0.000 

0.000 

10005.700 

3308.800 
!674.994 

1811.282 

1103.301 
107.320 

0.000 

1210.620 

1998 

11291.810 

3081.099 

0.000 

1910.438 
16.083 

6284.187 

0.000 

0.000 

11291.810 

3308.800 
5486.276 

1837. 761 

551.651 

107.320 

0.000 

658.970 

33.069 29.:;03 

1999 

12604.400 

2347.399 

0.000 

1910.438 

16.083 
8330.4n 

0.000 

0.000 

12604.400 

3308.800 

7324.038 

1864.241 

0.000 

107.320 

a.coo 

107.320 

2!>.251 

2000 

14495 .120 

1613.699 

0.000 

1910.438 

16.083 

10954.900 

0.000 

0.000 

14495. 120 

3308.800 
9188.278 

1890. 720 
0.000 

107.320 

0.000 

107.320 

22.327 

2001 

16n6.560 

1531. 199 

0.000 
1910.1.38 

16.083 

13318.840 

o.~oo 

0.000 

3308.300 

11079. 000 
2281.1.40 

0.000 

107.320 

0.000 

107.320 

:9. 723 
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-------------------------- -- ------------- - ---- ---- -- ---- · ----- ·· - --- - - - - -- - C::J!FAll 2. 1 · aALOO I ::o. S.R.~., "ILAll, :TALY · · · · · 

I Pr-:~-.: ... Balance Sheets, ProO.Jct ion in 1000 USS 

Year 2002 2003 2004 2005 2006 

TC>tal assets 19107.500 21438.440 23769.380 26100.320 2!1431.260 I 
--------------- -----------·-·· ............. -...... -......... --------------- -- -.. - .. -.. ------.. 

FiJ.ed assets, net of depreciation 1531.199 1531.199 1531_199 1531.199 1531. 199 

Ce>nstruction in progress 0.000 0.000 0.000 0.000 0.000 

Current assets - 1910.438 1910.438 1910 . .038 1910.438 1910.438 
I 

C:ash, bank 16.083 16.083 16.083 16.083 16.083 

Cash surplus, finance available 15649_780 179ao.no 203· .. 660 22642.600 24973.540 

Loss carried forward 0.000 0.000 0.000 0.000 0.000 I 
LOSS - - - 0.000 0.000 0.000 0.000 0.000 

Total liabilities 19107.500 21438.440 23769.380 26100.320 28431.260 I 
--------------- .... ---...... -.. -..... -- --------------- --------------- -------·-------

Equity capital 3308.800 3308.800 3308.800 3308.800 3308.800 

Reserves, retained profit 13360.440 15691.380 18022.320 20353.260 22684.200 

Profit 2330.940 2330.940 2330.940 2330.940 2330.940 I 
Long and mediun term debt 0.000 0.000 0.000 0.000 0.000 

Curr~nt liabilities 107.320 107.320 107.320 107.320 107.320 

Bank overdraft, finance required. o.ooc 0.000 0.000 0.000 0.000 I 
Total debt 107.320 107.320 107.320 107.320 107.320 

Equitf, X of liabilities 17.317 15.434 13.920 12.677 11.638 I 
CE~ENT INDUSTRY SPARE PARTS .•• oc:;oseR 1990 
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!V----------------------------------------------------------------------· ---- CCllFAR 2.1 • BALDO & CO. S.R.l., !ULAN, :•A.• ··· 

F'lr~ign Exch!!'19! Effect in 1000 USS 

e~onoomic Anlllysis excluding indirect effects 

too units foreign OJ ,. 100.00 units local OJ 

grand total total constr. total pr~. 

total foreign inflow 

eQo: ty c:api tal 

suDsidies. grants 

~oans ! ?verdraft 

ex;:ior:s 

indirect effecrs 

total foreign outflow 

royalties . 
equir:-nt 

imported materials 

repayment loans & overd. 

other repay11ents 

repatriated wages 

dividends paid 

interests: 

indirect costs 

.,et foreign excl'lge flow 

import substit'n effect 

net forgn exchge effect 

present values at 

for~i;n exchange flow _ 

net f'lrgn exc:hge effect 

4421-99 

------·----· 
0.80 

0.00 

4421.19 

0.00 

............. 

50410.63 
............................... 

0.00 

4792.80 

39335.36 
4421. 19 

0.00 

0.00 

0.00 
1861.29 

.............. 

-45989.65 

108675.00 

62686.35 

10.00 ': 

-22590.56 

23741.55 

4414.00 
.................................... 

0.80 

0.00 

4413.20 

0.00 

............ 

55114.53 
................................... 

0.00 
5312.00 

0.00 

0.00 
0.00 

0.00 

0.00 
2n.53 

.............. 

-1170.53 

0.00 
-1170.53 

7_99 
............ ................... 

0.00 

0.00 
i.99 

0.00 

... . . . . -........ 

44826.11 

------------
0.00 

-519.20 

39335.36 
4421- 19 

0.00 

0.00 

0.00 
15SS.75 

................. 

-44819. 12 

108675.00 

63956.SS 

CEMENT lllOUSTRT SPARE PARTS 

__ •• _ •••• construc:tion •••••••••• proOJction 

1990 1991 1992 1993 

1200.00 3214.00 2.T; 1.60 
.............................. ............... -................. ··---------- ------------

0.00 0.80 0.00 o.ca 
0.00 0.00 0.00 0.00 

t200.00 3213.20 2.73 1.60 

0.00 0.00 0.00 0.00 
............. ...................... ........................ .................. 

16611. 'lO 3916.53 2422.50 2763.64 
----------·- .................................. -------·---· ............................... 

0.00 0.00 0.00 0.00 
1620.00 3692.00 535.27 3~5.51 

0.00 0.00 982.53 15'i7.55 
0.00 a.co 551 .65 551.65 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

48.00 224.53 353.06 309.92 
.. ................. ................. ............ ............... 

-4611.00 -702.53 -2419.78 -2762.04 
0.00 0.00 2415.00 4025.00 

-4611.00 -7C2.53 -4.79 '2!-2.96 



···································-----· ·················----------------- COMFAl Z.1 • BALDO' CO. S.R.L., Mllll, l'AL! · · · · · 

Fore;qn Exch!!!!J! Effect in 1000 USS 
Ec~ic Anlll~is excluding indirect effects 
100 units foreign OJ z 100.00 units local OJ 

total foreign inflow 

eGUi ty capi t1l . 
swbsidies, gr1nts 
loans & overdraft 
exports 
indirect effects 

total foreign outflow 

royalties . . . 
e<J.I i i:-nt . . . . 
illlpOrted .. terials 
rep;a.,..nt i.,_ ' overd. 
other r~ts . 
repa<riated veges 
dividends paid 
interests . 
indirect costs 

net foreign exchge flow 
illlpOrt substit'n effect 
net forgn exchge effect 

present values at 
fore;gn •xchange flow • 
net forgn excllge effect 

1994 1995 

Z.05 1.61 

------··---- ... -... -... -............... 
(1.00 0.00 

0.00 0.00 

Z.05 1.61 

0.00 0.00 

.................... ...................... 

3607.94 3996.n 
.................................. .................................. 

0.00 0.00 

497.4Z 349.36 

2Z94.0ll 2875.10 

551.65 551.65 

0.00 0.00 

0.00 0.00 

0.00 0.00 

Z64.79 220.66 
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o. 

I. 

OPPORTIJNl1Y SlUDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opponunity of installing a small foundry for •he casting of sp.vc parts for he 

textile industry. The envisaged foundry has a nommal annual capacity of 150,000 kg of iron castings, 

~.000 kg of aluminium castings and 10,000 kg of bronze castings.CI) 

The outputs arc based on 250 working days/y, 1 shift/day. 

":-he fmancial analysis of such a project was carried out. 

Details arc given in chapter 9. 

The salient data of the project arc as folio\·~: 

- rJXCd assets: USS 1,798,780 (USS 846,000 in foreign currency) 

- Workin& gpital (at foll production): USS 63,921(USS42,820 in foreign currency) 

- Internal Rate of Return: 21.65% 

- Break-Even Point (at 5th year of production) 35% 

- Pay-Back Period: less than 7 years (including construction period) 

- EmplQyees: 48 

The evaluation of the foreign exchange effect was also curied out. 

It shows a saving of USS 5,332,210 (as present value at 10% ). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

INTRODUCTION 

There a.e more than 56 textile mills in Nigerian concentrated in 4 zones: 

- 25 in Lagos area 

- 15 in Kano 

- 15 in Kad una 

- 3 in Aba 

ll is known that thii; kind of industry consumes a largr number of foundry sourced spare parts, whose 

main characteristics are the small dimensions. Generally, the pieces have a weight ranging from 200 

( 1) for add111onal background ma1enal. see Volume I p. 19S. 
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OPPORTIJNllY S11JDY 

grams lo 1.5 ~. with the exception of some pieces. whose weight is around 10 Kg. As J. 

consequence. the textile mills arc not able to get spare part.> in small quantities. ( numcr and weight). 

because no foundry or work.stops accept small orders. 

The only way to overcome tilis constraint is co place orders for at least of two years operation 

(increase of inventory), thus allowing the foundry to work on economical lots. 

In many countries it is normal practice, when a textile mill of a relevant importance i~ installed, lo 

provide it with is own small foundry and its maintenance wcrkshop, equipped with simple machine 

tools. In this case the foundry and the workshop arc not direct profit generating centers, but still are 

of vital importance for assuring the continuous operation of the mill. 

More than 50 foundry shops arc installed in Nigeria. Only few of them can be considered adequate 

to fabricate quality products. These are: The Foundries al AdcbowaJc Engineering Scniccs Ltd; 

Nigeria Railway Corporation; Nigeria Ports Authority; Nigeria Foundries Lid; Delta Steel Foundry; 

Ajaltouta Steel; Bamfords International Ltd. Nevertheless, none of thc:;c foundries have been 

designed to produce textile spare parts. 

The rest of the foundries arc poorly eq•uppcd and in the majority of the cases, they are not equipped 

at all other than with make shift facilities. What is noticed is: 

- the non-existence of pattern malting :.hops; 

- the non-cxi!:cLCC of sand treatment equipment; 

- the impossibility of the selection of scrap; 

- the non-existence of the minimum testing equipment, such as carbon equivalent and temperature 

measuring instruments. 

To ih.lt it can be added: 

- i.1\adcquate advanced technological man-power and know-how in foundry technology; 

- inadequacy of educational and training facilities; 

- preference of the management of the plants toward imported parts and components; 

- import duty regimes which favour imported finished foundry products over imported raw materials. 

The Ministry of Industry, various institutions and several representations of various sectors of the 

industries, including managers of some foundries, formed an ad hoc commillee which analysed in 

depth the situation of the foundries in Nigeria. 
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2. 

2.1 

OPPORTIJNTIY STI.JDY 

The commiuc explored all the main and secondary aspects such as the mix of the demand. the 

availability of raw materials and consumables. the characteristics of the existing foundries. the skill of 

the manpower, the existing training centers. etc. A comprchcnsi"-c •eport was prepared in Dec. 1986. 

It contains the suggestions expressed by the committee in order to organize the foundry sector in a 

way that the needs of the country arc satisfied. Something h.s been done in the right direction: at the 

request of the Ministry of National Planning and of the Nigerian Industrial Dc\'clopmcnt dank. the 

Industrial Development Unit (IOU) of the Commonwealth Fund for technical cooperation. visited a 

certain number of foundries. chosen among those considered potentially adequante to operate 

satisfactorily, after a proper rehabilitation. 

It is hard to say when and how the rehabilitation will talcc place and if, ..rtcr that, some foundry will 

be in a position to sati<;fy the demand. wholly or partially, of the textile industry. 

For that reason, it seems justified to analyse the convenience of installing one (or more) foundry 

specialilzcd in the production of iron and non iron metal castings for the textile industry. 

MARKET AND PLANT CAPACITY 

DEMAND 

Estimates provided by NJ.D.B. indicate that the demand of iron castings is exceeding 1000 tons/year 

and is referred, mainly to the following parts: 

. Levers 

. Spindlers 

. Rotors 

. Screw wheel 

. lnsuhting plale 

. Bearings 

. Centre Fork Bunter 

. Centre Fork Crankshaft 

. Centre Drum/Diaphragm 

. Bobbin P.e~I Body 
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2.2 

2.3 

. Picks Stick Shop 

.Shafts 

. Gears 

.Supports 

. Others. 

OPPORnJNllY S11JDY 

To the iron casting.$, aluminium and bronze castings shall be added, even though these arc require..J 

in smaller quantities. 

SUPPLY 

Almost all the demand is satisfied by imported parts. Local supply does not exceed 5% of the 

demand and it consists in the production of parts that arc used to replace broken or consumed parts 

for the time necessary for the mills to have available imported original spare parts. 

PLANT CAPACl'IY 

On the basis of tht; estimated demand it would be natural to think of a foundry having a capacity of 

1000 tons/y (or more) of iron castings, plus the aluminium and bronze castings. A foundry of such a 

capacity is r~latively small, but if the dimensions and weight of the various parts are considered, it 

appears evident that only a highly automatized foundry would be able to have the necessary flexibility 

allowing a smooth production. 

According to the experience of the consultant and the philosophy followed by the textile industry, it 

is advisable to consider a foundry having an annual capacity of: 

• 150,000 leg of iron castings 

• 20,('00 Kg of aluminium castings 

· 10,000 Kg of bronze castings 

This capacity is based on 8 hours/day, 250 days/year. Making the foundry work in two shifts, the 

output can be doubled, thus allowing pcalc demand to be satisfied. 
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2.4 

OPPOR1UNITY snJDY 

Another rca.cr .. than can justify the choice or a small capacity fou:idry is that. most probably. th..: 

Niv.rian textile mills would prefer having their own foundry or. at least. being in a position to rely on 

two or three shops. (compction will be beneficial for the quality and will keep the prices acceptable). 

SALES PRICES AND TOTAL REVENUE 

The following selling prices are assumed: 

- icon castings 

- aluminium castings 

- bronze castings 

SUSS/Kg 

UUSS/Kg 

7USS/Kg 

It is expeded that the foundry output increases gradually giving the revenues as follows: 

lstyea.r 

Description Output Output Unit Price Total Remaua 
('*1) (Kg) US/Kg USS 

Iron castin~ 40'!') 60,000 5 300,<XX> 
Aluminium castings 40% 8,000 u 96,<XX> 
Bronzecas~ 40% 4,000 7 28,<XX> 

TOTAL 424,000 

2nd year 

Description Output Output Unit Price Total Revenues 
(%) (Kg) US/Kg USS 

Iron castin~ 60% 90,000 5 450,00> 
Aluminium castin~ 60% 12,000 12 144,000 
Bronze castin~ 60% 6,000 7 42,000 

TOTAL 636,000 

3rd year 

Description Output Output Unit Prtc:e Total Revenues 
(%) (Kg) US/Kg USS 

Iron c:astin~ 100% 150,000 s 750,000 
Aluminium castin~ 100% 20.000 12 240,000 
Bronze c:astin~ 100% 10,000 7 70,<XX> 

TOTAL 1,060,000 

I 
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3. MATERIAl.5 AND 1Nrurs<2> 

3.1 IRON CASTINGS 

3.1.1 Raw materials and rmo allon 

The melting furnace is of induction lypC (sec chapter 5); it will allow the production or various kinds 

of castings In order to calculate the average consumption of raw materials and ferro-a.Coys, a 

mechanical iron cast having the following chemical composition has been considered: Ctot 3 to 3.2%; 

Si 1.8 to 2%; Mn 05 to 0.8%; Cu 0.5%; Cr 05%; Ni traces; S<0.1%. 

For an annual output or 150,<XX> Kg or parts, the consumption and the cost or the raw materials and 

ferro-alloys arc shown in the table 3.1 hcrcbclow. 

for the good quality or the product, it is advisable to use al least 25% or pig iron. which has to be 

imponcd along with the ferro alloys. 

Pig iron can be replaced by iron saaps collected in Nigeria, once the personnel has become well 

experienced in the dosage of raw materials to be inuoduccd in the furnace. This implies a carcfull 

chemical analysis or all the scrap entering the foundry and their correct storage. 

T1ble3.l 

Material Quudty Unit Cost Total Cost 
('I') USS LC FC 

Pig iron <3lJ75 480 18,<XX> 

Steel scrap (4)40 200 8,<XX> 

Iron scrap and 
<3>845 return 160 13,520 

ferro-alloys<4> 4,000 

Total 21,520 22,000 

Grand total 43,520 

/:?)For maccnal and inputs COits 1erccnin1 up w: cable J.2 .. pap BJ 
(l) Quan1111cs arc increased by 5%. 

<4> Ferro-alloys are cxpreucd 1n pcrccncap (10% of raw ma1cnal COii&) 
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3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.5.1 

OPPOR11JNJTY STIJDY 

Sand for mogldinc 

The estimated quantity of sand needed for moulding is 1,500 Tons/y. Taking into consideration that 

90% or the sand will be rcam:rcd and regenerated. the actual sand consumed is 150 Toos/y. 

The sand is available in N"tgeria at (JO USS/ton. delivered to the foundry. The annual expenditure will 

therefore be USS 9.000 in LC. 

Sandforrom 

Two core making systems arc foreseen: one using prccoatcd sands; the second using washed sand 

mixed with oil or resin. 

The estimated annual consumptions and costs or sands arc as follows: 

- prccoated sand 100 tons/y x 300 USS/ton USS 30,000 in FC 

- washed sand SO tons/y x 60 USS/ton = USS 3,'.JOO in LC 

Total USS33,000 

Qther materials 

The consumption of other materials, like binders, graphite, varnishes etc is not calculated. According 

to the experience the relevant expenditures arc estimated at 40 USS/tons or finished product. At full 

capacity, the expenditures will amount to USS 6.00Q jn fC. 

ElmrkEnem 

Melting runaace 

The electric induction furnace has a nominal capacity of 800 Kg/h and its installed power is 200 KW. 

For the production of 150,000 kg of fisnishcd parts, it is necessary to have available 250,000 Kg of 

molten metal. 

The average consumption of electric energy is 650 KWh/ton of metal. The expenditures for the 

electric energy will be: 

250,000 x 0,65 x 0,1 USS/Kwh • USS 16,250 

~~~~~~~~~~~~~~~~ .......... ~~~~~~~~~~~~~~~:--~~~~--
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OPPORTIJNl"IY STIJDY 

J.2 ALUMINIUM CASTINGS 

J.ll Raw materials 

Saaps of aluminium arc forcsccn as raw materials for the alumium casrings For the production of 

20,000 Kg/y of parts., 25,000 Kg of scraps arc required. 

The cost is estimated at 2.5 USS/Kg. therefore the total expenditures will be 25,000 x 2,5 = ~ 

US$inLC. 

J.2.2 .SUU(S) 

The sands for moulds and cores needed for the casting of aluminium parts arc the same type as 

those envisaged for the iron castings. 

The estimated quani.itics and related expenditures arc as follows: 

- sands for moulding: 

- prccoated sand for cores : 

3.2.l Other materials 

30 t x 60 USS/t = USS 1800 in LC 

3 l x 300 USS/t = USS 900 in FC 

The consumption of other materials, like binders, varnishes etc. is estimated at .W USS/too of 

finished product. 

T11c annual expenditures, at full capacity, will be = USS 800 in FC. 

3.2.4 Fgcl oil 

The furnace foreseen for aluminium (and broazc) melting is oil fired. The expenditures, at full 

capacity, arc estimated at USS 500 jn LC. 

(S)ln case o( production 1n larp scncs of same rype of p1ru. Ille cas1in1 should be done in permanent moulds. 

SPARE PARTS FOR TEXTILE INDUSTRY Papll 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.4 

OPPOR1l1NnY STIJDY 

BRONZE CASTINGS 

Raw !!!krials 

Scraps of bronze arc foreseen as raw materials for the bronze casrings 

For the production of 10,000 Kg/y of parts 12,000 Kg of saap arc required. The cost of saaps is 

estimated lo be 2,5 USS/Kg. therefore the total expenditures will be 10,000 x 2,5 = USS 25,(XX) in 

J~ 

Sands for moulds and cores needed for the casting of bronze parts arc of same type of those 

forcsccn for the iron and aluminum c.asrings 

The estimated quantities and the rclaced expenditures arc as follows: 

- sand for moulding : l5 t x 60 USS/l = USS 900 in LC 

- prccoaled sand for core: 3 t x 300 USS/l = USS 900 in FC. 

Qthrr materials 

The consumption of Olhcr material, like binders, varnishes etc. is estimated al 40 USS/ton of 

finished product. The annual expenditures, at full capacity, will be = 400 USS. 

fpd-oil 

The annual expenditures for the fuel-oil used in the melting furnace are estimated to be = USS 1000 

.in.J..C. 

PATTERNS 

Wooden patterns will be used for all type of castings. The types of patterns will increase according to 

the demand of castings. 
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5. 

5.1 

I 
OPPOkTIJNTIY STIJDY 

i 
If well handled and stored, the patterns can be used O\"er several years. The a.nnuai costs oC lh~ 

patterns arc estimated as follows: I 
- i.""On castings USS5,000 I 
- aluminium castings USS 1,000 

- bronze castings USS 500 I 
When the foundry has reached the point where the demand becomes stable and the mix docs not I 
change. metallic patterns can be considered as a new investment. 

Tabk: 3.l - Material aad inputs costs 

Description Ironcasr~ Aluminium castings Bre:nzc castings 
USS USS USS 

LC FC LC FC LC FC 

Raw materials 21,520 22,000 62,500 25,000 
Sand for moulding 9,000 1,800 900 
Sand for cores 3,000 30,000 900 900 
Other materials 6,000 800 400 
Electric Energy 16,250 
Fuel-oil 500 1000 
Patterns 5,000 1,000 500 

Sub-total 54,770 58,000 65,800 1,700 r.,400 1,300 

Grand total 112.770 67,500 28,700 

LQCADON 

The foundry should be located in one of the three zones where textile mills arc installed. 

PROJECT ENGINEERING 

THE PROCESS 

The proposed foundry consists mainly of the following departments: 
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5.1.1 

5.1.l 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

OPPORTIJNITY SllJ""DY 

Cm makjng °'"rtmfnt 

This dcpa.-unent is ilivided in two sections: in the first section is placed the equipment foreseen for 

the production of cores. using prccoated sands (shell-moulding process); in the second section is 

located the equipment foreseen for the production of cores. using washed sand and resin or oil (cold 

process). 

Moulding Droartmrnt 

In this department it is installed the equipment foreseen for a semi-automatic moulding system. 

Mrlti• Droartmcnt 

The melting department consists of two melting furnaces. batch operated; 

I M.F.electric induction tilting furnace. 800 Kg/h capacity, 200 KW installed power. complete with 

control electric equipment; 0.4 - 0.5 KW /Kg. 

I oil fired crua'blc type furnace for the mehing of aluminium and bronze. 

The molten metal will be transported to the casting by means of ladles attached to an overhead chain 

type conveyor. 

Knockout 

Semi-mechanical knockout is foreseen. For this operation. an area is provided. Moulding boxes, after 

•be casting, arc transported to thi~ area by means of a car. running on rails. Emptied moulding boxes 

are returned to the moulding department by means of a roUer table. The sand. after ba"inf been 

treated in a muller. is transported lo the moulding department, by means of a belt conveyor. 

finishing 

For the finishing, a shoc blasting machine, a tumbler and pedestal grinding machines are installed in 

the finishing department. Manual hand tools arc also envisaged. 

Heat trratmrnt 

An electric heated furnace is foreseen for those pieces that require heal treatment. 

SPARE PARTS J'.OR TEXTILE INDUSTRV Pap84 



5.1.7 

s.1.a 

5.1.9 

5.1.10 

5.1.11 

5.l 

OPPORTIJNl1Y snJDY 

Finished prodgct um" 

A suitable area is forcsccn lo accommodate the finished parts before rhe despatching. 

Laborltory 

A chemical metallurgical laboratory is foreseen. 

It will be equipped with a spectrometer. a microscope. hardness lester. duromeler and other 

equipment required for the qua.lily control 

Pl:tm5hop 

The pattern shop will be equipped with lhc necessary cquip"Dent for lhc fabrication of wooden 

paueros. 

Maintrnanc:r Shop 

A shop is foreseen for the currCDt mechanical and electrical maintcoaocc operations. ll will be 

equipped with few and small macbinc tools, welding machines, working benches and hand tools. 

Tma,;nort mipmmt 

Two fork lifts, diesel engine powered. arc foreseen for the internal lraaspon. 

Two cars and l lorry for lhe external services arc also foreseen. 

LAY.Our AND CML WORKS 

The plant will cover an area of about 1800 sq.ml. The building will be in steel structure. The roofing 

will be provided with proper openings for the fume evacuation and will be d\lne using bot deep 

galvanized steel sheets. 

The cladding, as wcl as the internal panition walls will be in cement blocks or clay bricks. The floor 

of the industrial area will be of reinforced concrete slabs, allowing an overload of 2,000 Kg/sq.mt. 

The floor of the officcd and sanitary rooms will be in ceramic tile5. The sewarage consists of two 

systems: one for rain water and one for sanitary water. 
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5.J 

OPPORTIJNllY STIJDY 

INVESl"MENT COSTS 

Tht: io'!chinc:. aGd equipment have been quOled by STAO, Torino, llaly. 

The estimated inveslmeot COSlS arc shown in lhe lable here below. 

Description LC I FC TOTAL 
MS MS MS 

Machines and equipment 
FOB European Port 0.60 0.60 

Transport. taxes and duties 0.12 0.06 O.l8 

Erection 0.1 o.os 0.15 

Land and site preparation 0.05 0.05 

Civil works and building 0.5 0.5 

Spue parts 0.02 0.02 

Total 0.77 0.73 1.5 

Coatiagucies IK 0.877 0.073 0.15 
·-

Gnmd total OJl47 OJIGJ 1.65 I . 

The industrial life of the plant can be considered as 15 yca."'S. 3% of the machinery and equipment 

cost can be assumed as the average annual expenditures of lhe maintenance. 

Io the financial evaluation the inVCSlment COSlS (contingencies includ~d) are so subd~ided: 

• Preproduaion expenses FC 0 million dollars 

- Preproduction expenses LC O.C.60 million dollars 

- Machinery FC 0.803 million dollars 

- Machinery LC 0.242 million dc11lars 

- Land and site preparation LC 0.055 million dollars 

- Civil works and building LC 0.55 million dollars 

1.710 million dollars 

' 
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6. 

7. 

7.1 

7.l 

OPPOR1lJNrn' STIJDY 

PLANT ORGANIZATION 

The plane is considered an auconomous unit. complete with utilities and facilities. operating under 

the direction of an Jidipended."lt organization. 

Should the plant be associated to a textile complex. a saving in investment and operating VOSl could 

be obtained. 

MANPOWER 

In N"igcria. there arc many foundry-shops, cvcnthough only few of them can be considered of good 

level The production personnel to be hired for this foundry can be easily found with sufficicnl 

experience. Therefore it is not suggcsced to pay any cechnical assistance to the technology supplier. 

MANAGEMENT 

• General manager 
·Technical manager 

ADMINISTRATIVE DEPARTMENT 

• Accountant 
• Purchasing Dept. head 
• Storehead 
· Clercks 
·Guard 
- Drivers 

1 
1 

N/Y 

50,000 
40,000 

2 90,000 
Overheads 40% 36,000 

126,000 
(USS 16,000) 

1 12,000 
1 12,000 
1 12,000 
j 36,000 
4 24,000 
s 40,000 

15 136,000 
Overheads 40% 54,400 

190,400 
(USS 24, 100) 
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7.J 

7.4 

8. 

9. 

OPPORTIJNTTY STIJDY 

PRODUcnON DEPARTMENT 

- Production manager 1 40,000 
- Core making Dept. 4 24,000 
- Moulding Del>(. 4 32,000 
- Melting Dept. 6 48,000 
- Fmishing Dept. 8 48,000 

23 192,000 
Overheads 40% 76,800 

268.800 
(USS 34,000) 

MAINTENANCE 

- Mechanics 2 15,000 
- Electricians 2 15,000 
- Maintenance Dept. 2 15,000 
- Pattern shop 4 30,000 

10 75,000 
Overheads 40% 25,000 

100,000 
(USS 13,210) 

Summarv 

Administration 15 USS24,100 
Production 23 USS34,000 
Maintenance 10 USS 13,210 

----------
48 USS 71,300 

IMfLEMENTATIQMS~HE~llLi 

The time needed to design, build and start up the plant is in the range or 15 months. 

FJMANCIAL EVALUATION 

The financial evaluation was carried out by means or the COMFAR, whose schedules arc cncloscJ 

as Annexe 1. 

In addition t'l the coefficients and parameters indicated in the forewo.-d, the following was 

considered: 
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9.1 

9.1.1 

9.1.2 

9.1.3 

OPPORnJNln' STIJDY 

INPlITS 

lnvntment costs 

The total investment costs amount to J,798,780 US Dollars. The portion in foreign currency ::ccounts 

for 846,000 US Dollars. 

Details of these figures arc shown in chapter 5.3. 

Soun:e of finance 

The fmancing was assumed as follows: 

1st disbursement 2nd disbursement 

- Equity 

- Foreign Loan 
(interest 8%) 

- Local Loan 
(interest 15%) 

USS585,000 USS 193,000 

USS300,000 USS382,000 

USS 100,000 USS 200,000 

Total 

ussm,ooo 

USS 682,000 

USS 300,000 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculared by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 

Working capital 

The working capital is proportional to the production programme, which, according to the 

assumprions, is as follows: 

1st year 40% 

2ndyear60% 

3rd and subsequent years 100% 

When the plant is in full production, the required working capital amounts to 63,921 US Dollars. 

SPARE PARTS FOR TEXTILE INDUSTRY Page 89 
' ' ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPPOR11JNTIY STIJDY 

9.1.4 Total rroduction costs 

The total production costs vary according to the plant output, intereSls and depreciation. The first 

year of operation, when the F :mt operates at 40% of its nominal capacity, the production costs 

amount to USS 405,bSO. 

In the third year, at full production. the costs amount to US S 513,000, then they start a slight 

decrease year after year, to reach a conslanl amount of USS 300,180 from the 11th to 15th year. 

9.1.S Sales reyenue 

When the plant is in full production, the revenue is US S 1,000,000. As said before, the production 

programme foresees that full production is reached gradually: 

Isl year 40% : re\·enue = USS 424,000 

2nd year 60% : revenue = USS 636,000 

9.2 EVALUATION RESULTS 

9.2.1 Internal Rate G! Return 

The internal Rate of Return is: 21.65%. 

9 .,., -- Brrak-Even Point 

The Break-Even Point at 5th year is: 35% 

It has been calculated according to the formula 

fixed costs 

revenue • 'lariable costs 

The fixed costs include: labour (direct ( 1) + administrative), depreciation and financial costs. 

I I} D1rcc1 lahour 1s con11dcred as a vanablc cos1. due 10 1hc ncceu11y 10 have well !rained people for lhc opera11011 of lhc plan1. regardlcu of 

capac11y u11h1.a11on. 
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9.2.3 

10. 

OPPORnJNl'IY STIJDY 

Pay-Wk Period 

The pay-back period is less thm 6 years. including the construction period. 

FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs given to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effe;;t is positive. 

By discounting the annual net foreign exchange ::ff ect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 5,323,210. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to USS 5,323,000. 
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av--------------------------------------------------------------------------- ca.Fu 2.1 - IALDO' ~- s.•-~-. "l~All. :·~-- .. 

TEXTILE llmUSTRT SPAIE PAJITS 

ocro•ER 1990 
OPPallUll TT ST\llT - F [ llAl [ SSUE 

2 yeer<s> of construction, 15 years of prom.ction 
cuprency conversion rates: 

foreign currency "'it = 
local currency 1 unit = 

1.0000 ...,its KC0011ting currer>ey 
1.0000 ...,its Kcounting c-..arrency 

Kcounting o.arrency: 100ClJSS 

Total initial investment c2u"ing canstruc:;an ;illase 

fixed assets: 
current assets: 
total assets: 

1798.7! 
0.00 

1798.78 

Source of f\rds during c-tructian phase 

~ity' grants: 778.00 

foreign lo- 682.00 

local l- 300.00 

total funds 1760.00 

47.~92 X foreign 
0.000 X foreign 

47.492 X foreign 

0.000 X foreisn 

38.750 % foreign 

---------------------------------------------------------------------------------------------------------------------------------
Cashflow from ~rations 

Tear: 5 10 

operati"9 costs: 143.59 300. 18 300.18 

deprecia. ion 162.50 151.50 27.50 

interest 99.5' 27.Z!S 0.00 

---------------- ---· .... --- -- ------------ ------------
production costs ~05.65 478.76 327.68 

thereof foreign 39.51 % 37.28 ~ 21.67 x 

total sales 424.JO !C60.JO 1060.00 

gross 1 ncoone 18.35 581 .04 732.32 

net income t t.:)1 348.62 439.39 

cash balance -37.52 414.87 466.89 

net cashflow 247.29 527.~0 466.89 

llet Present Value at: 1C.OO X 2 1577.76 

lnten1al Aate of Aeturn: 21-65 x 

•er.urn on ~ity1: 25.82 x 

Return an ~ity2: 26. 16 x 

-- .... -·· ...................... ------· ................ ---- ------·--- ................................................................................................... --
Index of Sdled.ILH proeklced by COllFAA 

rotal initial investment 
Total investment <airing procM:tion 

Total production costs 
llorking Capitel r~ir.-.nts 

Cashflow Tables 
Projected Balance 
Net ince111e state11ent 
Source of f i nanc:e 



SY···································--- ····························-···-··· CCJIFAI 2.t • IALDO & :::0. S.R.L., .. IL.All, :·~--

Tear • • • • • • . • • 

Fiaed investment costs 

Lrd. site pnperation. devel~t 

lui ldings ~ civil works •••• 

Auailiary ~service fKilities 

!~~rporated f iaed assets • . 

P~Jnt uchinery ~ ~ir:-nt 

Tot~l fiaed invests.ent costs • 

Pre·proca.ction capital expenditures. 

Net .iorking capital • 

Total initi•l invest111ent costs 

Of it foreign. in X ••••• 

t990 

55.000 

550.000 

0.000 

0.000 

300.000 

905.000 

49.500 

t991 

0.000 

0.000 

0.000 

0.000 

745.000 

745.000 

99.280 
0.000 0.000 

954 .500 844 .280 

26.401 71.337 
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"ot~l :urrent lnvestlllent in lOOClJSS 

Fixed invt'St.,,t costs 

cane, site preperation, devela,ment 

auildi'lgS and :ivil works - ••• 

Auxiliary and service fKilitiH 

:l"C~roorated fixed ~sets ••• 

?tant, :uc:hinery and ~is-nt 

•otal tixed investment costs - -

1992 

0.000 

0.000 

0.000 

0.000 

0.000 

--------··-----
0.000 

1993 1994 

Q.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.300 O.JOJ 
..................................... --------------· 

0.000 0.000 

?r~roduction capitals expenditures. 0.000 0.000 0.000 
11orki1"?9 c.,ital 25.778 16.SlO 21-314 

Taul current investmnt costs 25.778 16.SlO 21.31 .. 

Of it foreigr, x .. - 59.656 68.874 74.366 

IAlOO I CO. $.11.l., llllU, :~·~· · ·· 
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!';·-········································································· ::;ioFU :?. '. vt::c '::. ;.~ ... ~- _;,_ 

::·~·:·es 

.-e·-;· 

. 3::: :1°-K: 
~~.i -1--·~rce 

5::.Jit"~S 

=.=::::~ .. ; l"e'"'!"te.ICS 

'CCC\JSS 

=~•r. ::Jst's, s•les arcs ~~st~fbut;en 

:!~~c: c:sts, sales vc1 ~fs:ributtwn 

~~rKt•tian .• 

~; .... .inc~ar.. c:s:s 

rot1l croo..c:~cn c~sts 

'.l.OCO 
~ . .;.:a 
2•.0!0 

6.5CO 

:.~o 

3..JCO 

5.CCO 
5.::oc 
J.OCO 

T:?3. 5;J0 

20.000 

O.ilOO 
o.:ico 

162.500 
99.560 

405.650 

.J.:oa 
:-5.~:2 

36.•n 

"· 7'50 
:.;cc 

3.;._:co 
a.:oo 
!.:co 
-:.:cc 

''"';.3!2 

37.2'.0 a _,._ 

J.000 

'.62.500 
--r. r.:.o 

~52.SJ2 

'994 

;.JOO 
·3: .:20 

:10.:?0C 

'6.250 
•. sco 

3.;._:co 

·:i.:co 
·J.:co 

262. "?!J 
37.2!0 

J.:JOO 
J.000 

157.000 

55.no 

513. •GO 

1.JOO 

·3: .;20 

~.200 

'!1.250 

3~.:co 

·o.:co 
·:i.:cc 
J.:cc 

262."70 
37.2'J 

J.JOO 
J.000 

151 .500 
34. :co 

~5.7!0 

··~ 

~·=. ::: 
. : ... 

;-. - --

-~·.:-::a 

==========··==· =========·=···· ===========·==· ======··====·=· =============== 
0.000 

39.507 
o.cco 

5.;._cco 

~.JOO 

38. !25 
O.•JOO 

"'. .210 

O.uOO 

37.~2 

J.!JOO 
n .2•0 

'l.JOO 
33. !65 

1.JOO 
;"~ .z~o 

:. ::~ 

: -;:c 

.................................................... :CMrAll 2.: 

.~ ::sts in 1000USS 

~of "°"'· capaci:y Csi~gle ~oduct). 

~aw mater•at 1 •• 

Ot~er r.., 'llaterials 

•Jti l i ties 

:-ergy .••.•.. 

~.JtOU~. di -~i:': .. • .. 

•~oa· - -·-~"'-=• 

Sca,.es 
: JC: lry : ··erneaas 

;actlt"Y costs ........... . 

~e111-,istrat1ve overheads •••••• 

:,.a;". costs, sales ar>d Cli str1bution 

=;rec~ costs, sales and distribut:on 

lepreci1tion .• 

••n•nc11l costs 

Total ~r~:ion costs 

~Jsts ::.r .nit C ~·,.~le or~dt..c: ) 
~f ·t •,r~rgn, ~ 

1997 

0.000 
t3t.020 
60.2uu 
16.250 

l.500 
34.000 
10.000 

10.000 
0.000 

262.970 
37.210 
0.000 
0.000 

132.000 

20.460 

452.640 

!998 

J.~00 

:JI .020 

60.200 
16.250 

T .500 

34.000 
10.000 
:o.ooo 
J.~00 

2!12.970 
37.210 
•J.000 
O.JOO 

132.000 
13.640 

4.05.520 

1999 

O.J01T 
t31.J20 
60.200 
16.250 

t.500 
34.JOO 
'0.JOO 
t0.000 
Q.JOO 

u12.no 
37.ZlO 

·J.JOO 
0.000 

132.000 
6.920 

439.000 

2000 

0.000 
131.020 
60.200 
16.250 

t .500 
34.000 
10.000 
10.000 
O.JOO 

262. '10 

37.2'0 

J.JOO 
0.000 

132.000 
0.000 

432. tao 

.J. :ca 
T.~20 

:i0.2'.lO 

'6.250 
1.500 

34.JOO 

'J.:co 
·o.:co 

).JOO 

z;2. ,10 

37.Z''.: 

:.:co 
J.;oo 

27.500 
O.JOO 

327.~0 

............... ·······~······· ............... ..............• . ............. . 
0.000 

37.946 

o.oco 

O.JOO 
36.997 
i. ;co 

0.000 
l6.J18 

; . JOO 

O.JOO 
35.J09 

i.:oo 

o.~co 

1' .~67 
). ::o 
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Total P~oO.lction Costs in 1000US$ 

~of :>cm- c.,..:ity <single proO.lct>
qaw ;waiterial 1 ••• 

O:her raw :naterials 
UtititiH 

E~cn' ••••••• 

Labo-.r, di~ec: ••. 
~ep..ir, Nintenance 

S~res •••.• 
Factory overheads 

Fac:cry costs • • 
:.oainistrative overheads •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs 

Total pr-eduction costs 

Costs per unit C single product > 
at it foreign, X 
Ot it variable,: 
Total labour •• 

2002- 6 

0.000 

131.020 

60.200 

16.250 

1.500 

34.000 
10.000 

10.000 

0.000 

262.970 
37.210 

0.000 

0.000 

0.000 

0.000 

300. ll!O 

0.000 

23.652 
0.000 

71.210 
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"et Joriting :;ap1Ul '" "COO.'SS I 
-e~r- 1992 l993 1994 l995-2'JC6 

:~verage - - ale co to I 
:..:-~ent use ts • 
ac:~ts receiv.Ole 30 12.0 11-966 17.7!6 25.015 25.Cl5 

:""entory ~ 'llaterials 72 5.J !4.55;1 24.!38 .;.i.397 .;.: .3;17 I 
;~er~ - . 360.J 0.::2 O.:JC3 O.Jo.:. a.~a.;. 

ic•rM '80 2.J 2.500 
__ :co 

5.000 5.CCO 

~he 'n progress 360.J :J.343 o.~1 0.730 0.730 

=·~•sned ;::roduC:s 5 72.J I. ;194 2.953 "- '69 4. 169 I 
:~sn in II~ - 15 24.J Z.667 3.634 3.500 3.!00 

Total current use ts 34.031 53.630 ao. tt6 80.P6 

:.J~~t l i.Oil i t'es and 

ACC""'1tS ~;Ible . 22 16.2 8.253 11.022 16. 195 16. T95 __________ .. ____ 
---·----·-·-·-- --------------- -------------·-

!let ;oarking capital 25.7711 42.608 63.921 63.921 

:nc:l"ease in worlti"g .:api:al 25.77! 16.!30 21.314 0.000 

'let ;,,orlting capi:al. loc;al to . .:.co 15.~ 21. :02 2T. 102 

'let ..ariting :api :al, foreign 15.37! 26.969 .:.2.a19 42.519 

TEXT!~: !HCUS~RT s;>aRE PARTS ••• ::~cs=~ ... , 
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8V· • · ·"" • ". •• • • • • • • • •• • • • •• • • • •• • •• • • • - - - • • • •• - - • • • • · · · • • • · • • • • · • • • • • • • • • · · · • COllFil 2.' • ilAL:lO ' ::l. 5.~ .•.• ":~.&II. : ·a.• 

I Soo..r:e of Finance, C:lr$truction in tOCOUSS 

!t?.Jt' ....................... 1990 t99t 

I Ec:uity. on:liN1ry .. 5a5.000 193.000 
E~~:y. preferet'Ce. o.oco :J.000 

I 
S;.Csiditt, gr.,ts a.oco 0.000 

!.~_,A. foreign 300.000 382.000 
~;¥1 a. forei;n •• a.coo a.coo 

I 
L:¥1 C, foreisn . :I.COO \1.000 

l~¥1 "· lacal. .•• 0.000 0.000 
l:Mt il, local. .•• 100.000 2(:0.000 

Lo.,, C:. local •••• 0.000 0.000 

I 
-------·--·--·- --·-·-··-------

roul ioar .................. 400.000 582.000 

C:..rn:nt liabilities o.coo 0.000 

I Bane overdraft 0.000 38.780 

--------------- ................................. 
Tot~l f.rds .............. 995.000 lltl.780 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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!V--------------------------------------------------------------------------- COMFAI 2.t - !IAL:O ~ ::J. S.11.l., lllLA.'l, l~A~' 

I 
"'ear ........................ t992 t993 1994 ~99S-99 

EQ!oi:y, oroi~ry -· 0.000 :1.000 0.000 ~-~ 

=~i:y, ;::reference. 0.000 C.000 :J.000 0.000 I 
s..csicies, gr.,ts 0.000 0.000 o.~oo 0.000 

~~ .... "· foreign -!15 .25<! -5'; .250 -!15 .250 -85.250 

":an !, •oreign •• :J_:JOC 0.000 o.~oo a.coo I 
.J.M't - 'creign iJ.000 0.::00 J.JOO iJ.OCO -· 
~;an "· 'ocal ...... a.ooo 0.000 o.aoo 0.000 

.:Mt 3, loc;al •••• . :oo. 'lOO -·co.ooo -·oo.coo 0.000 I 
~:)¥! 

~ L:xal ....... -. 0.000 O.!lOO il.000 0.000 

--·---·-··--·-- -----·----·--·- ·-------·------ ---------------
';'.,)t.J~ ;o;an ............... -185.2~0 -:!5.250 -'.85.250 -85.250 I 
C.;rrent t iK»1 l ittes 8.253 Z.769 5.tn 0.000 

ilanlt :JVtraraft 37.5t8 -70.3Zt -5.977 0.000 

-------·-··---- ----- . -............ -·- ------------·-- ---------------
~oul •..nas .......... . :39.479 -i5Z.301 -1!6.055 -85.250 I 

TEXTILE l'IOliSTRT SPARE PAllTS - - - OCTOIU "7~-~ 
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!V··········································································· CCJIFU 2. T • IAl~ & CO. S.;i.:. •• "!LAii, :7Al' · - · 

Cuilflo.. TMJles, construction in 100ClJSS 

I 
Tear 

1990 1991 

Total cash inflo.. 985.000 775.ooo 

I 
----------·--·- ------·-----·--

FtnM>Cial resources 985.000 775.000 
Sales. net of tu !l.000 0.000 

To:al cash outflo.. 95-1..500 844.2SIJ 

I 
I 

----·-·· ... ------·-------· Total assets 935.000 775.000 
Cperating cost~ o.oco 0.000 
Ccst of fiNnee 19.500 69.280 Repayment 

0.000 0.000 
Corporate tu o.oco o.oco 
Dividends paid 0.000 0.000 

I Surplus ( deficit ) 30.500 ·69.280 
C'-""lated cash balance 30.500 ·38.780 

I 
I 

Inf lo ... local 685.000 393.000 
Cut"°"· local 702.500 242.000 
Surplus c deficit ) ·17.500 151.000 tnf:o .. , foreign . . 300.000 31'2.000 :utflow,, foreign • 252.000 602.280 
Surplus C deficit 48.000 ·220.280 

I 
Net cashflo.. • ·935.00C ·775.000 
CU111Jl ated net casllf lo.. ·935.000 ·1710.000 

·······································•··········•···················•·························•····•··························· 

TEXTrLE INDUSTRY SPARE PARTS ••• CCl'CBB ·;.;; 
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SV··········································································· C:JMFAR 2. t • BALOIJ' c:o. S.11.L., ... ~.UI, t"A.· 

:.Jsllf'ow t.tlles, pr-~:ion in tOOCl!SS 

THI" ••• 

rotal caSll inflow 

Financial resources 

Sales, net of tu 

·~cal ~asll outflow 

Total assets •• 

Operating costs • 

Cost of f iMnCe 

Repayment 

:orporate tax 

Dividends peid 

Surplus ( deficit > 
C..a.ilated cash balance 

:nflow, local ••• 

Outflow, local ••• 

Surplus < deficit > 
!nflow, foreign •. 

Outflow, foreign •. 

Surplus < defici c ) 

'let cashflow • • • • 

c.-.laced net cashflow 

1992 

432.253 

8.253 
424.000 

469.n1 

34.031 

143.590 

99.560 

185.250 

7.340 

0.000 

·37 .518 
-76.298 

432.182 
289.112 
143.070 

0.071 

180.658 
·180.588 

24.'.292 

·1462.708 

1993 

638.769 

2.769 

636.000 

568.!.49 

19.600 

212.592 
n.740 

185.250 

73.267 

0.000 

70.321 
-5.9n 

638.716 
31'9.214 

259.502 
0.053 

189.235 
·189.182 

333.311 
·1129.397 

1994 

1065.172 

5.172 
1060.000 

786.596 

26.486 
300. 180 

55.920 

185.250 

218.760 

0.000 

27!.5n 

272.600 

1065.099 

573.502 
491.597 

0.073 
213.093 

·213.020 

519.747 

-609.650 

1995 

1060.000 

0.000 
1060.000 

649.21! 

0.000 

300. 180 

34.100 

85.250 

229.688 

0.000 

410.7!2 

683.382 

1060.000 
458.868 
601. 132 

0.000 
190.350 

·190.350 

530. 132 
·79.518 

1996 

1060.000 

o . .:ioo 
1060.000 

645.126 

0.000 

300. ISO 

27.280 

85.250 

232.416 
0.000 

414.874 

1098.256 

1060.000 
461.596 

598.404 

0.000 
183.530 

·183.530 

527.404 

447.886 

19?7 

1060.JCC 

o.ooc 
1060.JCO 

648.93.:. 

o.occ 
3co. 1ec 
20.460 

85 .250 
242.94.;. 

0.000 

411.166 

1509.422 

1060.000 
472.124 
587.876 

0.000 
176. 710 

·176.710 

516.876 
964.762 

TEXTILE INDUSTRY SPARE PARTS •·· OC~CSER ·;;a 
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Cashflow tables, pr~cion in 1000USS 

Ye.r ••• 

T~tal cash inf low 

Financial rnourcn 

Sales, net of tax • 

foul cash outflow • 

Total assets . 
Operating COIU 

Cost of finance 

~~yment 

Corporate tax 

Dividends peid 

Surplus (deficit > 

C1.11Ulated cash ti.lane:• 

!nflow, local 

Outflow, local 

5ur::>lus ( deficit > 

1998 1999 2000 2001 2002 2003 

1060.000 1060.000 1060.000 1060.000 1060.000 1060.000 

--------------- --------······· --------------- --------------- -----····------ ---------------
0.000 

1060.000 

644.742 

0.000 
1060.000 

640.650 

0.000 
1060.000 

551.308 

0.000 

1060.vOO 

593.108 

0.000 

1060.000 

604.108 

0.000 

1060.000 

604.108 

--------------- --------··-···· --------------- --------------- --------------- ---------------
0.000 

300. tao 
13.640 

85.250 

245.672 

0.000 

415.258 

1924.680 

1060.000 
474.852 

585. 148 

1. :co 
'!>9.J90 

. '6~ . .!90 

0.000 

300. 180 

6.820 
85.,50 

248.400 

0.000 

419.350 

2344.030 

1060.000 
4n.5ao 

582.~20 

~.: ~~ 

'o3. ~7') 
. ·~3. ;7~ 

0.000 

300. 180 

0.000 

0.000 
251.128 

0.000 

508.692 

2852.722 

1060.000 

480.308 

579.!192 

••. ~00 
.•.. ::o 

o.~oo 

300. 180 

0.000 

0.000 

292.928 

0.000 

466.892 

3319.614 

1060.000 

522. 108 

537.992 
). :::~ 

7'.. ;co 
. -:·. ;-:o 

0.000 

300. 180 

0.000 

0.000 

303.928 
0.000 

455.892 

3775.506 

1060.000 

533. 108 

526.592 
J. :::~ 

:"'.:co 
... , . ~co 

o.cco 
300. 180 

0.000 
0.000 

303.928 

0.000 

455.892 

4231.398 

'060.000 
533. 108 

526.992 

., . JCO 

. , .. ;~o 

I 



I 
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liet cash fl ow • • • • • 

C~lated net cashflov 

514.148 

1478.910 

511.420 

1990.330 
508.692 

2.099.022 
:.06.392 

2965314 
.55.392 

3.:.21.sC6 
->S . .?92 

387i .~Y! 
--· --··- ------------- ---- --·--·. ---- ................. -- .............. -- .. --- - .. -- ----- .. --- -- -- --.......... -....................... -....... -...... ·--- .. -- ---.. -----............ --

~EXT!LE :'IOusrRT SPARE ~-Rrs ··- ~c~:se~ 



-----------------------------------------------------------------·---· ---· COllFAI Z.1 - BALDO' CO. S.11.l., "!Ulll, 1-a,• 

Cuhflov Ubles, prOduction in 1000USS 

~ear . 

Total cash inf low 

Financial resources 

Sales, net of taa -

7.:ital cash outflow 

iotal assets 

Operati:ig c:osts 

Cost of finance 

llepayinent 

Corporate tu 

Dividends 1111id 

Surplus C deficit > 
C<A1Ulattd c:ash balance 

Inflow, local 

Outflow, local 

Surplus C dtfic:;t > 
Inflow, foreign 

Outflow, foreign 

Surplus C deficit 

Net c:ashflov _ 

C..iulattd net c:ashflow 

zoos 2006 

1060.000 1060.000 1060.000 

0.000 0.000 0.000 

1060.000 1060.000 1060.000 

604.108 

0.000 

300. 180 

0.000 

0.000 
303.9Z8 

0.000 

455.892 
4687.291 

1060.000 
5n.108 

526.892 
0.000 

71-000 
-71.000 

455.892 
43ll.590 

604. 108 

0.000 

300. 180 

0.000 

0.000 

303.928 

0.000 

455.892 
5143. 183 

1060.000 
533_ 108 

5Z6.892 
0.000 

7' .:JOO 
-71.000 

455.892 
4789.482 

604.108 

0.000 

300. 180 

o.ooc 
0.000 

303.928 

0.000 

455.892 
5599.075 

533. 1Cs8 

526.892 
0.000 

71.000 

-71.000 

455.892 
5245.375 

TEXTILE INDUSTAY SPAAE PA~TS --- CCTCBE~ •;;.~ 
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- - - -- - - - - - --- - - · - · - - • - - - • - - -- · - - - -- ----- - - - - - - ·- - -- - --- - - - - • - - - • • - •• • • • • · · - C::J!FAR 2. 1 

::ashflow Discounting: 

3) Equi:y paid versus Net inc~ flow: 

Net present value •••••••••••••• 
Internal Rate of Return CIRREll 

~l Net ~orth versus Net cash return: 
Net present value •••••••••••••• 
Internal Rate of Return CIRRE2l .• 

cl :ntec~al Rate of Return on total investment: 
Net present value .•.••.••••...• 
Internal Rate of Qeturn ( IRR ) •• 

~et ~ort~ = Equity paid plus reserves 

1387.94 H 

25.82 x 

1582. 11 •t 

26. 16 x 

1577.76 at 
21.65 x 

10.00 x 

10.00 x 

10.00 x 

TEXT:LE !~DUSTRT SPARE ~ARTS -·- :c~CSE• :;;) 



5V--------------------------------------------···------·-·------------·----·- ::MFAR 2.1 - BALOO & CO. S.R.l., !'!:~~~. :~:. · 

~e: :ncome State11ent in 1000USS 

~eair ...... 

•otal sales, incl. sales tu 
~ess: variable costs, incl. sales t:IJI. 

'lari.tlle 111argin 
's ~ Of ~otal sales 

~on-•,ar;able costs, incl. deoreciation 

:perational 'llalrgi~ 

~s ~ of total sales 

Cost Of finance 

(iross profit _ 

All::iwances 
Ta.able profit 
Tax _ 

~et profit 

Oiviaends paid 
•Jnaistributed profit 
~cc:..rnulated undistributed profit 

Gross profit, Z of total sales 
~et orofit, X of total sales 
qce, ~et profit, X of o!Ql.lity 
~01, ~et profit+interest, Z of invest. 

1992 

424.000 

0.000 

424.000 

100.000 

1993 

!136.000 
0.000 

636.JOO 

100.:00 

1060.0CC 

o.cca 

1060.000 

100.000 

1995 

1G60.000 

0.000 

1060.000 

100.CCO 

~~60.COO 

c.cco 

::60.0CO 

:co.oc~ 

117.7~0 260.108 602.SZO 608.320 60!! 32J 

27.809 41.'.l23 56.870 57.389 57".33;1 

99.560 77.7:.o 55.920 Y..100 :1.2eo 

18.350 

0.000 

18.350 

7.340 

183.168 

O.'.lOO 

183.'.68 

73.267 

546.900 

0.000 

546.900 

218.760 

574.220 

0.000 

574.220 

229.688 

5SUl4J 

0.000 

581.040 

232.416 

------·-------- --------------- --------------- -----··--------- ---------------
11.010 

0.000 

11.010 
11.()10 

4.328 

2.597 

l .~ 15 

6.370 

109.'ilOl 

o.~oo 

109.901 

120.111 

28.!!00 

17.2!!0 

11.. '2:!> 

328.140 

0.000 

328. 140 

449.051 

51.594 

30.957 

42.177 

21.650 

344.532 

0.000 

344.532 

793.583 

54.1n 

32.503 

44.2!!4 

21.344 

3.;.&.624 

0.000 

3~.624 

: ~:..2.207 

54.815 

32.!!89 

~:..!!10 

21. 191 

TEXTILE INDUSTRY SPA~E PARTS --- OCTCBE~ :~~~ 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---------------------------------------------------·-----------------------ca.FM 2.1 - !IALDC' CO. S.R.L., ll!LAll, :aL! ··· · 

Te11r ......... 

Total Hles, incl. s.les tu ____ _ 

Less: vari;able costs. incl. sales tu. 

Vari;able 11;1rgin _ • 

As : of tatal sales 

1997 

1060.000 

0.000 

---------------
t060.000 

100.000 

1998 1999 

t060.000 1060.000 

0.000 0.000 

-----------·-·- -------·------· 
t060.000 t060.0GO 

100.000 t00.000 

llon-vari;able costs. incl. depreci•tion 432.180 432. tao 432. t!O 

Cpe~ati~l margin 627.820 627.520 627.!20 

As t af total sales 59.228 59.228 59.228 

Ccst af f inanc:e 

Gross profit _ 
AlloWMCes _ 

huble profit 
Tu • 

Net profit 

Dividends paid 
Undi;;tributed prafit • • • 
Acc'-"Ulated undistributed profit 

Gross profit, t af total sales 
llet profit, t of total sales 
RCE, Net prafit, t of equity 
ROI, Net prafit+interest, t of invest. 

20.~ 

607.360 

0.000 

607.360 

242.9" 

364.416 

0.000 

364.416 

1506.623 

57.298 

34.37'9 

46.840 

21.696 

t3.640 

614. tao 

0.000 

6t4.tSO 

245.6n 

368.508 

0.000 

368.508 
1875.131 

57.942 

34.765 

47.366 

21.543 

6.820 

621.000 

0.000 

621.000 

248.400 

:sn.600 

0.000 

3n.~o 

2247.73t 

58.585 

35. t5t 

!,7 .!92 

21.389 

2000 

1060.000 

0.000 
............................... 

t060.000 

100.000 

432. 180 

627.!20 

59.228 

0.000 

627.820 

0.000 

627.!20 

251 - t28 

376.692 

0.000 

376.692 

2624.423 

59.228 

35.537 

48.418 

21.235 

2CC1 

1060.000 

J.:IOO 
................................ 

"060.000 

100.000 

327.680 

732.320 

69.087 

0.000 

732.320 

0.000 

732.320 

292.928 

439.392 

0.000 

:.39.392 

3063.815 

69.087 

41.:.52 

56.:.77 

24.770 

TEXTILE INDUSTRY SPARE PARTS --- ocroaea ·-9~ 
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·····--·--······-··················--··············--······················COMFY 2.1 • IALDO & CO. S.l.l •• M!LAll. l~Al! ···· · 

!let tncame St•teiment in 100WSS I 
Ye•r . . 2002 2003 2004 2005 2006 

roul S•lft, incl. salH tP 1060.000 1060.000 1060.000 1060.000 1060.000 

~HS: v•!"iolble costs, incl. s•lH tu. 0.000 0.000 0.000 0.000 0.000 

I 
···-----·----- ... ... ...................................... .. ................................... ··-··---------· ...................................... 

'lar;.t>le •rgin 1060.000 1060.000 1060.000 1060.000 1060.000 

As ': of tot•l sales 100.000 100.000 100.000 100.000 100.000 I 
11on·v1ri.t>le costs, inct. depreciuion 300. 180 300.180 300. 180 300. 180 300. tao 

....................................... ·---------·-··- --------------· ... ...................................... -----------·--- I 
Cperation.l •rgin 7'59.820 759.820 7'59.1120 7'59.1120 7'59.1120 

As X of tot•l sales 71 .6111 71 .6111 71 .6111 71 .6111 71 .6111 

C:ist of fil'WICe 0.000 0.000 0.000 0.000 0.000 I 
----------·---· ........................................ -------·------· ··--------·---· -·-------------

Gross profit 7'59.820 7'59.820 7'59.820 7'59.820 759.1120 

All~H . 0.000 0.000 0.000 0.000 0.000 

Tax.able profit 759.1120 7'59 .1120 7'59.1120 "19.1120 7'59 .1120 

T•x . 303.928 303.928 303.928 ")3.928 303.928 
I 

.. .................................... ............................................ .. ....................................... ---------------
Net profit . 455.892 455.892 455.892 . i5.892 455.892 I 
Dividends 119id . . . 0.000 0.000 0.000 il.000 0.000 

~ndistributed profit . . 455.892 455.892 455.892 5.892 455.892 

Accu.ilated i.ndistributed profit 3519.707 397'5.599 4431.~91 !7.383 5343.275 I 
Gross profit, X of total HlH 71 .6111 71.6111 71 .6111 ·1.6111 71 .6111 

Net profit, % of total sales 43.009 43.009 43.009 -l.009 43.009 

RCE. Net profit, : of equity . 58.598 58.598 58.598 i8.598 58.598 

ROI, ~et profit•interHt, X of invflt. 25.700 25.700 25.700 25.700 25.700 
I 

TEXTILE INDUSTRY SPARE PARTS -·· OCTOSER 1;90 I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!V--------------------------------------------------------------------------- COllFAll Z.1 - aAlDO' =o. S.~---. '"!~All, :·:.· 

P~oiected ilalMICe St.nts, constn.ction in lOOOUSS 

Toul assets 

Fixed assets, net of depreciation 

C;JnSt:-uctian in progress 

Cur~er>t assets _ • _ ••••• 

Cash, bank •••••••••• 

Cash surplus, finance avai I able 

Loss carried forward 

Loss • • • • • • • . . • • • • 

Total liabilities 

E:iuity capital 

Reserves, retaintod profit 

?~ofit ••••••••. 

LOf'g and medi ua term debt 

Current liabilities • • • 

Bank overdraft, finance required. 

Total debt •• 

Ec;ui ty, X of liabilities 

1990 

985.000 

--·---·--------
0.000 

954.500 

0.000 

0.000 

30.500 

0.000 

0.000 

985.000 
...................................... 

585.000 

0.000 
0.000 

400.000 

0.000 
0.000 

400.000 

59.391 

:991 

1798.780 

-----·---------
954.500 

!44.2!0 

0.000 

0.000 

0.000 

0.000 

a.ooo 

1798.780 
......................................... 

778.000 
0.000 

0.000 

932.000 

0.000 

38.780 

1020.780 

43.252 

TEXTILE I NOUSTRT SPARE PUTS - - • :JC7CBE~ • -;;~ 
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!V··········································································· COMFAI 2.1 • BALDO & CO. S.11.L., "[~.\II, ["A.· ··· 

Projected S.l~e Slleets, P r-oi:t.c; t i an i n lOln!SS I 
Ye;ar . . . . 1992 1993 1994 1995 1996 

Total ilSSetS . . . . . . 1670.311 1527.410 1669.495 1929.777 2192. 152 I 
............................. -----------···- .. ............................ --... -...... -............ - -.... -........ -........ -... 

Fi11ed ;assets, net of depnciiltian 1636.2llO 1473.780 1116.780 1165.280 1013. 780 

Constt"UCtian in progress 0.000 0.000 0.000 0.000 o.~oo 

Current ;assets . 31.364 49.996 76.316 76.316 76.:P6 I 
C.ash, bilnlt . . . . 2.667 3.634 3.SOO 3.llOO 3.!00 

C.asn surplus, f'.nanc:e •v•ililble • 0.000 0.000 2n.599 683.381 1099.255 

Loss carried forward 0.000 0.000 0.000 0.000 a.coo 

Lass . . . 0.000 0.000 0.000 0.000 o.:~o 

Tot.al liabil.ties . . 1670.311 1527.410 1669.495 19211.777 2192.152 
....................................... ------·-------- --------------- ---·----------- ....... -.. -............ ---

E~ity capital m.ooo m.ooo m.ooo 778.000 7711.000 

lleser-ves, retained profit 0.000 11.010 120.911 449.051 793.5113 

Profit . . l 1 .01::1 109.901 329.140 344.532 3411.624 

Long and mediUI term debt 796.7'50 611.500 426.250 341.000 255.750 

Current liabilities 11.253 11.022 16.195 16. 195 16.195 

an overdr•ft, fin1111ee required. 76.298 5.977 0.000 0.000 0.000 

Tot;al debt 11111.301 628.499 442.445 357. 195 271.945 

E~ity, ~of liilbi l i ties 46.5711 50.93; 46.601 40.336 35.490 

TEXTILE !NllUSYRY SPARE PARTS ·•• OC~CBE~ l~~G 

........................................................................................................................................................................ COMFAR 2. t • BALDO & CO. S.R.L.,. ~[l.-N, IT.1L'!' •·••• 

?rojec:ed aalance Sheets, P~oi:t.c:t ion in 1000USS 

Year 1997 1998 1999 2000 2001 

Taul assets . 2471.3111 2754.576 3041.926 3418.6111 31158.010 

···------------ ·------·--·-··· --------·--·--- ...................... ---------·---·-
F i •ed assets, net of depreci•tion 11111. 7llO 749. 7llO 617. TllO 4115. 7llO 4511.280 
Conn rue t i on in progress 0.000 0.000 0.000 0.000 0.000 
Current assets . 76.316 76.316 76.316 76.316 76.316 

Cash, bank . - 3.llOO 3.llOO 3.800 3.800 3.800 
Cash surplus, tin.nee •v•ilable 1509.422 1924.680 2344.030 2852.n2 3319.614 

Loss carried forNard 0.000 0.000 0.000 0.000 0.000 

Loss 0.000 0.000 0.000 0.000 0.000 

Total l i;abil itiors . 2471.318 2754.576 3041.926 3418.6111 38511.010 
........................... --.. -- ..................... .. .. --...... -.. --........ ........................... ... ................................ 

Equity capiUl n11.ooo n8.ooo m.ooo m.ooo n8.ooo 

Reserves, reuined profit 1142.207 1506.623 1875. 131 2247.131 2624.423 

Profit 364.416 368.508 372.600 376.692 439.392 

Lot19 and med i UI t enll debt 170.500 115.250 0.000 0.000 0.000 

Current liabilities 16. 195 16. 195 16.195 16.195 16.195 

bnk overdr•ft, finance r1q11ired. 0.000 0.000 0.000 0.000 0.000 

Total debt 186.695 101.445 16.195 16.195 16.195 

Equt ~y, ~ .,, :iabilities 31.•81 28.244 25.576 22. 758 20. 166 



I 

I 
-----------------------------------------------------·-···················· CCJeFAll 2.1 • IALDO & CO. S.I.~ .• 'llLAll. :7l~· 

I Projected hl~e Slleets, Prom.ct ion in 10COUSS 

THr . . 2002 2003 2004 Z005 2006 

I Tot•t use ts . . . . . 4313.902 4769.794 52~.686 56111.578 6137 • .;.70 

----------·---- --------·-----· ........................................ ....................................... ... ....................... -----
Fiaed usets, net of cieprecinion 458.280 458.2llO 458.280 458.280 .;.55_280 

I 
COftiUuction in progress 0.000 0.000 0.000 0.000 0.000 
C;.irrent assets . . 76.316 76.316 76.316 76.316 76.316 

C•sh. bank . . . . . 3.llOO 3.llOO 3.SOO 3.SOO ~-llOO 

Cash !;Urplus, finance available 3i15.506 4231.398 4687.290 5143. !82 5599.07'-

I 
Loss carried forw.rd 0.000 0.000 0.000 0.000 0.000 

Loss . . . . . . . . . . 0.000 0.000 0.000 0.000 O.JOO 

I Total liabilities . . . . . . 4313.902 4769. 7'94 52~.686 56111.578 !1137.~70 

.......................................... ...................................... ... ..................................... -- -........... - ............ 
Equity capital . . . . 778.000 778.000 778.000 778.000 778.000 

I 
Reserves, retained profit 3063.815 3~19.707 3975.599 4431.491 48117.383 

Profit . . . . 455.892 455.892 455.892 455.892 455.892 

Long r~ mediUI tena debt 0.000 0.000 0.000 0.000 0.000 
Current liabilities . . 16. 195 16.195 16.195 16.195 16.195 

I 
Bank overdraft, finance r~ired. 0.000 0.000 0.000 0.000 0.000 

Tot•l debt . . . . 16.195 16. 195 16.195 16.195 16.195 

I 
E:;ui ty, X of liabilities 18.035 16.311 14.Mll 13.693 12.676 
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!V··········································································· COtFU 2. t • IAl.DO' CO. S.R.L •• "llAll. :·i.· ... 

For~;'F' Eadynt! Effect in tOOlllsS 

Ec:in.:mic ""-lysi'° ucluding indirect effects 

tOO uni ts foreign CU • 100.00 uni ts local CU 

grand total total canstr. total prOdUc. 

tout foreign inflow -
equity c;api tal . 
s...ts:dies. gr.,ts 

loar:s ' ove.-ciraft 

eJtparts . . . 
indirect effects 

total foreign outflow 

royalties . - . . 
equii-ent . . . 
imported .. terials 

repayment lo.15 ' cwerd. 

other repa,_.ts 

repatriated wges 

dividends paid 

interests . . 
indirect costs 

net foreign e•chge flow 

import sub:Jtit'n effect 

net forgn ~•chge effect 

present values at 

foreign exchange flow • 

net fo;iPl exchge effect 

682.20 
...... ---- .. -...... 

0.00 

0.00 

682.20 

0.00 
........................... 

2643.42 
......................... 

0.00 

671.42 

993.00 

682.20 
0.00 
0.00 

0.00 

296.50 
....................... 

·1961.22 

14840.00 

12979.79 

10.00 % 

-tt62. 10 

5323.21 

682.00 
......................... 

0.00 

0.00 

682.00 

a.oo 
. .. .. .. -.. -............ 

SS4.2S 
.. .... .... ................. 

0.00 

903.00 
0.00 
o.ao 
0.00 
0.00 

0.00 
51.28 

........................ 

-1n.2a 

a.oo 
-1n.a 

0.20 
......................... 

0.00 
0.00 

0.20 

0.00 

-.... -................ 

lT!J.14 
.. ... ... ..... .. .. .. -...... 

a.oo 
·131.58 

993.00 

682.20 
0.00 

0.00 
0.00 

245.52 

....................... 

·171511.94 

14840.00 

13051.06 

TEXTILE llllUSTRY SPAllE PAllTS 

••••••••. construction •••••••••. prOCIUction 

1990 

300.00 

----·-------
0.00 

0.00 

300.00 

0.00 
.. ..................... 

252.00 
........................... 

0.00 
240.00 

a.oo 
a.oo 
0.00 

0.00 
0.00 

12.00 

.................... 

43.00 

a.oo 
43.00 

1991 

312.00 
.. ....................... 

:LOO 

0.00 

382.00 
0.00 

.......................... 

602.29 
............................. 

0.00 
563.00 

0.00 
0.00 

0.00 

0.00 

0.00 
39.28 

············ 
·220.29 

0.00 

·220.29 

tQ92 1993 

0.:17 

------------
a.oo 
O.JO 

O.J7 
a.oa 

... ...................... 

150.66 
.. -........... -......... 

0.00 
15.45 

25.40 
85.25 
0.00 

a.ao 
a.ao 

54.56 
. ........... 

·150.59 
424.00 

243.41 

o.os 
.. ........................ 

IJ.:o 
o .. :a 
O.J5 

J.:o 
.. ................... 

1!9.21. 

·---·--·----
0.00 

11.64 
44.60 

85.25 
0.00 
0.00 

0.00 
47.74 

............ 

·189.19 

636.00 

446.a2 



--------------------------------------------------------------------------- C(JtFAll Z.1 • BALDO' co. s.•.t.. , .. ~ ..... :~av .... 

•orei!I!? Exch!!:!S! Effect in lOCMllsS 

Ecanaiaic Analysis excluding indirect effects 

100 ;Jl'lits fcirei., OJ• 

total forei .. inflow 

e<;UI ty :3Pi tal . 
~wt.sidies. gr., ts 

~oans 1 overdraft 

exports 

indirect effects 

:oul foreign outflow 

royalties . 
~i~t . -
i1111DOrted ,..terials 

repayment loans & overd. 

other r~ts 

repatriated wages 

dividends paid 

ir:tcrests 

inoirect costs 

net foreign exchge flow 

i~rt substit'n effect 

net •orgn exchge effect 

present values at 

foreign exchange flow • 

net ~orgn exchge effect 

100.00 ..,its loul OJ 

~994 1995 

0.07 0.00 

-·----·----- ---------·-· 
0.00 0.00 

0.00 a.co 
0.07 C.00 

0.00 0.00 

....................... ..................... 

213.09 190.35 
............................ -------·-·--

0.00 0.00 

15.92 0.00 

71.00 71.00 

85.25 85.25 

0.00 0.00 

0.00 0.00 

0.00 0.00 

40.92 34.10 

...................... ...................... 

·213.02 -190.35 

1060.00 1060.00 

846.98 869.65 

10.00 x 
-:162.10 

5323.21 

1996 

0.00 

------------
0.00 

0.00 

0.00 

0.00 

....................... 

183.53 

------------
0.00 

0.00 

71.00 

85.25 

0.00 

0.00 

0.00 

27.28 

.................... 

·183.53 

1060.00 

876.47 

TEXTILE INDUSTRY SPARE PARTS 

proOJction 
1997 1998 1999 2~00 

0.00 0.00 0.00 O.iJO 

.............. ---- .. ------------ ------------ -- .. --- -.... -.... 
0.00 0.00 0.00 0.00 

O.·~O 0.00 0.00 O.:JO 

0.00 a.co 0.00 0.00 

0.00 0.00 0.00 C.00 

....................... ..................... .................... ................... 

176.71 169.!9 l63.07 71.00 

.............................. -----··----- .... --- -..... -- .... ------------
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

71.00 71.00 71.00 71.00 

85.25 85.ZS 85.25 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

20.~ 13.64 6.82 0.00 

..................... .. ................. . .................... ................. 

-176.71 -169.!9 -163.07 -71.00 

1060.00 1060.00 1060.00 1060.00 

883.29 890.11 896.93 989.00 
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Forei!I!:! E•dl!!!ll! Effect in 1000USS 

EcOl'IOl9ic Anlllysis excluding indirect effects 
100 units foreign QI = 

toul foreign inflow 

equity c:apital 

subsidies, grants 

loans ' overdraft 
exports . 
indirect effects 

total foreign outflow 

royalties 

equipnent 

imported materials 

repayment loans ' overd. 
other repayments 

repatriated wages 

dividends paid 

interests . 
indirect c:osts 

net foreign exchge flow 

import substit•n effect 

net forgn exchge effect 

present values at 

foreign exchange flow • 

net forgn exc:hge effect 

100.00 111its lout QI 

2001 

0.00 
.. --................. -... 

0.00 

0.00 

0.00 

0.00 

........................ 

71.00 
................................ 

0.00 

0.00 

71.00 

0.00 

0.00 

0.00 

0.00 

C.00 

................ 

-71.00 

1060.00 

989.00 

10.00 " 
·1162. 10 

5323.21 

2002 

0.00 
.............................. 

0.00 

0.00 

0.00 

0.00 

................... 

71.00 
................................ 

0.00 

0.00 

71.00 

0.00 

0.00 

0.00 

0.00 

0.00 

............ 

-71.00 

1060.00 

989.00 

2003 

0.00 
-- .......................... 

0.00 

0.00 

0.00 

0.00 

........................ 

71.00 
... ......... -................. 

0.00 

0.00 

71.00 

0.00 

0.00 

0.00 

0.00 

0.00 

................ 

-71.00 

1060.00 

989.00 

TE~TILE INDUSTRY SPARE PARTS 

production 

2004 2005 2006 20117 

0.00 0.00 0.00 0.00 

·---·------- ................................ ------------ ............................. 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

.. .............. .................... ..................... ................... 

71.00 71.00 71.00 ·174.40 
........................... ------------ ----------·· -------····· 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 -174.60 

71.00 71.00 71.00 0.00 
0.00 0.00 0.00 0.20 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 G.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
. .................... ..................... ...................... ............... 

-71.00 ·71.00 -71.00 174.40 

1060.00 1060.00 1060.00 0.00 
989.00 989.00 989.00 174.40 

,•'. 
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0. 

1. 

OPPOR~lTYS11JDY 

SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant designed for the assembly of vehicles shock 

absorbers, importing the various parts and component from a licensor. 

The envisaged unit has a nominal annual capacity of 50,000 shock absorbers, based on 250 working 

days/y 1shift/day,8 hours/day.(!) 

The fmancial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project arc as follows: 

- Fixed assets: USS 1,952,800 (USS 1,130,000 in foreign currency) 

- Working gpital (at full production): USS 405,150 (USS 392,000 in foreign currency) 

- Internal Rate of Return: 13.91% 

- Break-Even Point (al 5th year of production) 40% 

- Pay-Back Period: less than 5 years (including construction period) 

- Employees: 23 

The evaluation of the foreign exchange effect was also carried out. 

It shows a saving of USS 28,060,650 (as p!csent value at 10% ). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

INTRODUCTION 

Shock absorbers are parts of the vehicles that play two main important roles: they assure stability to 

the vehicles and comfort to the passengers. 

They arc subject to deterioration, especially in those vehicles, like trucks, that are u~ed in severe 

conditions and run very often on rough roads. 

It is known that manufacturers of vehicle design the shock absorber:; suitable for the specific vehicle 

on which they have to be mounted. 

Almost all vehicles manufacturers do not fabricate the shock absorbers in their plant, but they buy 

these components from sub-suppliers, who have installations suitable to fabricate any kind of shock 

(I) For additional background marerial. see Volume Ip. 198. 
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OPPOR11JNl'IY STIJDY 

The in\ICSlments required for the equipment allowing the machining of each part largely exceed 

20,000,000 US S. This kind of investment is justified only if the production is over 2 million pieces per 

year. 

For a relative small market like the one of Nigeria an in\ICSlmeot of such a magnitude cannot be 

considered, for the time being. 

The best approach to enter in this field, is to start with a small assembly facility of shock absorbers, 

by importing the finished parts. 

As said before, there are several types of shock absorbers, but, basically they consist of similar parts, 

even though of different shapes. Herebelow there is an example showing the main parts of a shock 

absorber. 

5 6 

·l 

7 2 8 

1 connecting part 
2 outer cylinder 
3 irner cyclioder 
4 piston 
5 gasket 
6 piston stem 
7 oil flow regulator 
8 desk protection part 
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OPPORTIJNl1Y STIJDY 

MARKET AND PLANT CArACllY 

DEMAND 

Year 

1986 

1985 

1984 

1983 

1982 

1981 

1980 

1979 

1978 

1977 

Total number 

Less scraps 

Balance as al 
December, 1986 

Estimated numbers ol registered fthides iD Nigaia 
by December, 1986 (in Dllits) 

Saloon & Scraps Heavier 
private Yehides 

cars trucks de. 

21,572 2,157 19,Zll 

63,941 12,788 35.561 

73,878 22,163 39,713 

77;379 30,952 72,847 

104,191 52,096 96,109 

106,079 63,647 92,685 

75,413 52,789 93,165 

61,679 49;343 92,519 

71,050 63,945 95,100 

125,000 125,000 102;375 

780,182 474,881 739,285 

474,881 480,947 

305,301 258,338 

Scraps 

1,921 

7,112 

11,914 

29,139 

48.055 

55,611 

65,216 

74,015 

85,590 

102;375 

480,947 

To establish lhe replacement demand for the vehicles shock absobers, it is assumed that since an 

average vehicle uses 4 shock absorbers, their replacement demand will be at least two of this item 

per vehicle by-annually, in view of the bad conditions of most Nigeria roads. The N.1.0.8. estimate 

of the demand for primary and replacement shock absorbers is reported in the following table. 
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2.2 

Year 

1990 

1991 

1992 

1993 

1994 

SUPPLY 

OPPORTIJNJn' STIJDY 

Total estimated primary and replacement demand 
for shock absorbers 

Estimated Quantity of Shock Absorbers 
(in Units) for: 

Saloon Cars &: Heavy Commercial Total 
Private Vehidaaad 

Vehicles Trucks 

1,363,746 1,102,578 2,466,324 

1,616,975 1,316,854 2,933,829 

1,920,850 1,573,984 3,494,835 

2,285,500 1,882,541 4,168,041 

2,723,080 2,252,809 4,975,890 

Apart the O.E. imported by Peugeot. Volkswagen, Mercedes and others assemblers, the demand is 

mainly satisfied by shock absorbers imported from Far Eastern Countries (Korea, Taiwan, 

Singapore). Even if they arc marked as original equipment, the products coming from these 

countries arc imitations and this is known to everybody, but the selling prices arc much lower than 

the O.E .. so the users give preference to them. 

2.3 PLANT CAPACl'IY 

The prcposcd plant is designed for an annual out put of 50,000 units. This quantity is based on 250 

working days/year, 1 shift of 8 hours/day. 

It is suggested that in the first phase the plant should concentrate its production on assembling shock 

absorbers, for trucks where the competition is lower and the value added is higher. In the second 

phase, the plant can expand into producing shock absorber for other types of vehicles. 

The study will be developed on this basis. 

In this study the plant is concerned with the production of shock absorbers for trucks only. 
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.Z.4 

3. 

3.1 

3.2 

OPPORTIJNllY STIJDY 

SALES PRICES AND REVENUE 

The following average selling price will be considered: 

us s 37 per unit 

It is expected that the plant will reach its nominal capacity in the third year of operation which will 

give enough time to penetrate the market. 

The revenue will be as foll~: 

1st year 

2nd year 

from the 3rd to the 15th year 

MATERIALS AND INPUl'S 

(30% capacity) 

(<>0% capacity) 

(100% capacity) 

us s 555,000 

us s 1,110,000 

us s 1,850,000 

Al this stage a potential partner could be C.F A of Florence, Italy, which provided the following 

information. 

All the parts will be imported already machined, ready for the assembling and finishing phases, with 

the exception of the tubes, which will be imported in bars 6 m long and cut in the desired lengths 

within the plant. 

~ costs of the parts and tubes are US S 23 per unit. 

The cost for 50,000 units, will amount to US S 1,150,000. 

ELECTRIC ENERGY 

The installed power is 100 kW. The coefficient of utilization is 0.6. 

The kWh consumed in one year will be 

100 x 0.6 x 8 x 250 .. 120,000 kWh 

The relevant cost, considcring0.1 USS/kWh is USS 12,000. 
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3.3 

3.4 

3.5 

... 

5. 

5.1 

OPPORTIJNrn' STIJDY 

COMPRESSED AIR 

Compressed air at 6 bar is used for pneumatic tools and for blowing. 

50 I/sec arc necessary. 

The relevant cost is already considered in the electric energy expenditures. 

WATER 

The annual consumption of water is ncgligil>lc. 

OTHER INPUTS 

The finishing of shock absorbers consists in coating the shock absorber with epoxy resins. 

The estimated expenditures for 50,000 units is US S 5,000. 

LQCATION 

The plant should be located in an important market area. 

PROJECT ENGINEERING 

PRODUCTION PROCESS 

The maiu steps arc the following: 

tube cutting 

tube washing 

tube beveling + marking 

welding 

piston mounting 

assembling + oil filling 

blocking 

antidust tube welding 

coating 

storing 
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5.1.1 

S.1.2 

S.1.3 

S.1.4 

S.l.S 

OPPORTIJNl"IY snJDY 

Tpbcmttig 

Two kinds of tubes are used: 

- carboa stccl tubes, colcf drawn. with the intcrul diameter tolerance not cxcccding 1/100 of 

di3mcter. 

This tubes are used foe the internal part ol the shock absorber and will coalain the oil. 

- carboa stccl tubes, cold drawn. commercial type. to be used 3S antidust protection. 

The cutting is done by using an automatic shearing macbiDc. provided with tubes holder. 

As spare. it is foccscea. a manw shearing machine, disc type. 

Tube wasbiPC 

After the cuttiag. the tubes arc~ to remove any trace of oil or Olher surface impurities, 

preparing them for coating. 

The washing is done in three steps using water additioaed with chemicals. 

Tubcbmll• 

After the washing the tubes arc ~led in automatic machine, provided with a revolving loader. 

This machine is designed to mark the tubes with serial number, date or other information. 

Wfldlnc 

The parts that haYC to be welded arc the lower mounting ring, the bottom and the reservoir. 

Piston mountlnc 

This operation is carried out on a beach equipped with all necessary tools. 

The stt:m is assembled with the piston and all relevant parts, i.e. spring, nut, etc. 
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5.1.6 

5.1.7 

5.1.1 

5.1.9 

5.1.10 

OPPORTIJNITY STIJDY 

Asgmbling and oil nm91 

The pre-assembled parts arc put together with the cylinder and the resem>ir, plus all Olhcr single 

pacccs. 

Once~ above opcratioas are over, the reservoir is filled with oil by means of an automatic dosing 

device. connected to an oil tank. 

Sal apd fatigge trsti• 

This 1esting is carried out by a special machine. which is desigaed lo simulalc the working conditions. 

The opcra10~ checks any oil lcak.igc and ~JCS the normal function of lhc shock absorber. 

When requeslcd, the machine carries out also the fatigue lesl, which consisls in making the shock 

absorber collapse and open 1,000.000 times. 

Bloddnc 

After the posilM lesl, the shock absorber is completed by bending the rescn'Oir edge againsl the 

lower cup. 

The operations is done by a hydraulic machine. 

Antidust tvbr wrtd!nc 

Al rhis srage, the shock absorber is completed by mounting and welding the antidust tube. 

Storing 

The shock absorbers, after painting arc moved to the packaging area and from there to the finished 

products store. 
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• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S.l 

S.3 

S.4 

OPPORnJN11Y STIJDY 

PRODUcnON AND AUXILIARY EQUIPMENT 

l automatic shearing machine 

l manual shearing machine 

l washing system 

l beveling and marking machine 

3 automatic welding machines 

1 automatic oil dosing device 

1 seal and fatigue testing machine 

1 hydraulic press 

1 coating line 

3 working benches 

1 set of tools 

ANCIUARY EQUIPMENT 

- elcctrical substation, which includes an emergency gen-set 

- the compressed air system 

- the store racks 

- pallets, etc. 

TRANSPORT EQUIPMENT 

The internal transport of material will be done using two eledrical fork lifts and 2 manual 

transpallets. 

For the external transport a pick-up is forcsun. 
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OPPORTIJNm' snJDY 

s.s LAY-Otrr AND CML WORKS 

The plant will cover an area or about 850 sq.m so subdivided: 

- cutting. washing. finishing areas 300 sq.m 

- ~mbliag area 200 sq.m 

-warehouse 200 sq.m 

- offices and social scmces 100 sq.m 

- utilities 50 sq.m 

The tOlal area required. considering the access roads and yards will be 1500 sq.m. about. 

The building will be in concrete structure, with :i roofing in asbestos-cement sheets, supported by 

light steel structure. 

The walls will be in cement blocks or clay bricks. 

The floor will be or antidust concrete slabs, allowing an overload or 1,000 kg/sq.m. 

The floor or the offices and social scmccs will be in ceramic tiles. 

5.6 INVESTMENT COSTS 

The quotation or machinery and equipment was obtained Crom C.F .A. or Florence, Italy. 

The estimated investment costs arc as follows: 

Description LC FC Total 
s s s 

Machinery & equipment 
FOB European Port 800,000 800,000 
Freight, taxes and duties 160,000 80,000 240,000 
Erection 160,000 80,000 240,000 
Land and site preparation 50,000 -- 50,000 
Civil works and building 320,000 -- 320,000 
Spare parts -- 25,000 25,000 

Total 690,000 985,000 1,675,000 

Contiaaeacy 109;, 69,000 98,000 167,000 

Grand total 759,000 l,oSJ,000 1,842,000 
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6. 

7. 

7.1 

OPPOR11JNTIY STIJDY 

The industrial life of the plant can be considered as 15 years. 

USS 20,000 can be assumed as the average annual cxpcndn.urcs for maintenance (sec Comfar). 

In the financial evaluation the investment cost, including contingencies are so subdivided: 

Preproduction expenditures FC $ 0 

Preproduction expenditures LC $ 50,000 

Machinery FC $ 1,083,000 

Machinery LC $ 352.000 

Land and site preparation LC $ 55,000 

Civil works and building LC $ 352.000 

Total $ 1.892,000 

Pl.ANT ORGANIZATION 

The plant has been considered as an autonomous unit. complete with utilities and facilities. 

operating under the direction of an independent organization. 

MANPOWER 

The manpower required for the plant operation docs not need special training. It is recommended, 

anyway that the welders have on the job training, carried out by the supplier of the technology, who 

will make available an expert for 6 months. The relevant cost is estimated at 60,000 US Dollars. 

MANAGEMENT 

General manager 
Technical manager 

N. 

1 
1 

N/Ytar 

50,000 
40,000 

2 90,000 
overheads 40% 36,000 

126,000 
(US S 16,000) 
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OPPORTIJNTIY STIJDY 

I 
7.2 ADMINISTRATIVE DEPT. 

N. N/Year I 
Accountant 1 12.000 
Purchasiag dept. 1 12.000 I Sales dept. 1 12.000 
Store keeper 1 12.000 
Clerks 2 10,000 

I ----
6 58,000 

overheads 40% 13.SOO 

I 81,200 
(US S 10,300) 

I 
7.J PRODUCTION DEPT. 

I N. N/Year 

Production manager 1 40,000 I Shift operators 10 80,000 
----

11 120,000 

I overheads 40% 48,000 
----
168,000 

I (US S 21,200) 

7.4 MAINTENANCE DEPT. 

N. N/Year I 
Mccha11.ic 1 10,000 

I Electrician 1 10,000 
Helpers 2 12.000 

4 32.000 I overheads 40% 12,800 
----------

44,800 

I (USS 5,700) 

Summarv I 
Administrative 8 us s 26,300 
Production 11 us $21,200 I Maintenance 4 us s 5,700 

.................................. 
23 us $53,200 

I 
I 
I 
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8. 

9. 

9.1 

9.1.1 

9.1.2 

OPPOR1UNTIY STIJDY 

IMPLEMENTATION SCHEDULE 

The time needed to design. build and start the plant is in the range or 18 months. 

FINANCIAL EVALUATION 

The financial evaluation was carried out by means or the COMFAR, whose schedules arc enclosed 

asAnncxc 1. 

In addition to the coefficients and parameters indicated in the foreword, the following was 

considered: 

INPUfS 

Inmtmmt costs 

The total investment ccsts amount to 1,952,000 US Dollars. The portion in foreign currency accounts 

for 1,130,000 US Dollars. 

Details or tbcsc figures arc shown in chapter 5.6. 

Soum or Onanq 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

- Banlt overdraft: 

1st disbursement 2nd di~urscmcnt Total 

US$527,000 USS445,000 USS 972.000 

US$300,000 US$620,000 USS920,000 

(interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 
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9.1.3 

9.1.4 

9.1.5 

OPPORTIJNTIY snJDY 

Wnrking qpigl 

The working capilal is proportional lo lhe production programme, which. according to the 

assumptions. is as follows: 

1st year 30% 

2ndycar60% 

3rd and subsequent years 100% 

When the plant is in full production. the required working capital amounts to 406,000 US Dollars. 

the foreign portion being USS 390,000. 

It is worth mentioning that raw materials shall be available just before the commissioning and start

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shaJ! be available at least 3 months before the plant starts to produce. 

Th~ necessary sum is USS 140,000. 

Total production costs 

The total production costs vary according to the plant output. interests and depreciation. The first 

year of operation. when the plant operates at 30% of its nominal capacity, the production costs 

amount to USS 725,900. 

l!l the third year, at full production. the costs amount to US S 1,474,000, then they start a slight 

decrease yea{ after year, to arrive to be constant to US$ 1,242.200 from the 11th to 15th year. 

Sain revenue 

When the plant is in full production. the revenue is US S 1,850,000. As said before, the production 

programme foresees that full production is reached gradually: 

1st Y•'.at 30% : revenue = USS 555,000 

2nd year 60%: revenue = USS 1,111,000 
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OPPOR1UNl1Y STUDY 

9.2 EVALUATION RESULTS 

9.2.1 Intrmal Rate or Retum 

The internal Rate of Return is: 13.91 %. 

9.2.2 Bruk-Even Point 

The Break-Even Point at 5th year is: 40% of production. 

It has been calculated according to the formula 

fixed costs 

revenue • variable costs 

The fixed costs include: labour (direct (l) + administrative), depreciation and financial costs. 

9.2.3 Pay-back Period 

The pay-back period is ICM than 5 years, including the construction period. 

10. FOREIGN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs giv.:n to 

the COMFAR for the same items. 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negalive, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculatbn shows a net 

foreign exchange effect amounting to USS 2,928,080. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present value amounts to USS 2,928,080. 

(I) Direct labour is considered ·~ a r1xed cost, due 10 the neccaaity 10 h- ~II trained people for the operation C'f the pl1n1, reprdlcaa of 

capacity utilization. 
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SY---------------- -------------------------------------------------------··· ctllFAll 2.1 • IALJO & CO. S.R.L., "[LAii, ["!.· · · · 

SllOCIC AISCllERS 

OCTOBER 1990 

OPPORn.ITT ST\llT • FlllAl ISSUE 

2 ye•r<s> of construction, 15 yurs of procb:tion 

currency conversion rates: 
foreign currency 1 .., i t • 

loc•l currency 1 la\it " 

1.0000 uni ts accCM1ting currency 

1.0000 units accCM1ting currency 
accCM1ting currency: 1000 USS 

Tot•l initi•l investment ~ing constn..~tion phue 

fixed usets: 

current usets: 

tot•l usets: 

1952.80 

0.00 
1952.80 

Source of funds cilring construction phue 

equity I 1r1111ts: 

foreign loans 

loc•l 
total 

loans 

fl.Wds 

Cash flow from operations 

Tear: 

operating costs: 

depreci•tion 
interest 
.................................. 
procb:tion costs 

thereof foreign 

total sales 

gross inc~ 

net inc~ 

cash balance 

net cashflow 

9n.oo 
920.00 

0.00 
1892.00 

t 
470.20 
182.10 

73.60 

-----------· 
ns.90 
81.26 x 

555.00 

·170.90 
·170.90 
·244.82 

-56.22 

5 
1242.20 
171.10 

36.80 

----------·· 
t:.5o. 10 

58.Sn x foreign 

0.000 X foreign 

58.sn x foreign 

0.000 X foreign 

48.626 X foreign 

10 
1242.20 

17.60 
0.00 

........................... 
1259.80 

90.14 x 92.24 x 
1850.00 1850.00 

399.90 590.20 
239.94 354.12 
296.04 371.n 
447.84 311.n 

lat Present Value at: 10.00 x 2 587.46 
Internal Rate of Return: 13.91 x 
Return an equity!: 15.04 x 

Return an ~ity2: 15.92 x 

lnd81t of Schedules produced by CCMFAR 

Total initial investment 

Total invest1111nt during production 

Total procb:tion costs 

Working Capital requir~ts 

Cashflow Tables 

Projected lalanc:a 

Net inc- 1tateMnt 

Source of f I nance 
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Total Initial lnvHt;iw:nt in 10CO USS 

Year • . • • • • 

Fiacd :nvest~t costs 

L;;nd, site prep;irat ion, development 

a .. itdings end civil works •••• 

A'""il iary 3nd service filci l i ties 

:nc;ir;:or3ted fixed assets •• 

Pl.mt :nachinery end e<OUipnent 

T~tal fixed investment costs • 

?re·proO.Jction capital ex~itures. 

Net working capital 

Total initial investment costs 

Cf i: foreign, in ~ .... 

1990 

55.000 

352.000 

0.000 

0.000 

400.000 

1107.000 

32.000 

0.000 

839.000 

37.187 

1991 

o.cco 
o.oco 
0.000 

O.:JCO 

1035.000 

1035.000 

78.900 

0.000 

1l13.800 

74.681 

-----------··-------·-·----------------------···----·------------·----·-··--------·-·------------------·--·····--------·---·-··--
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rotal :urrettt ::-vastaient in 1000 US$ 

YHr ••••••••• 

Fi1ed invest!Dent costs 

Lana, site prep.iretion, develOl)llent 

3ui ldings and civi: >10rks •••• 

Auxiliary and service f•cilities 

:r.cor::iorated fixed assets ••. 

?~:nt, ~c.'tincry :ind ecu1;:ment 

Totll fixed invest:nent ~osts •. 

?r~roduction capitals expenditures. 

'.larking capital 

Total current investment costs 

Of it foreign, X ••• 

1992 

J.000 

0.000 

0.000 

0.000 
'l.JOO 

---------------
0.000 

0.000 
14Ul21 

1993 

a.ooo 
0.000 
0.000 
0.000 
0.000 

---------------
a.coo 

0.000 
105.ll08 

1994 

!l.000 

o.oco 
0.000 
o.~oo 

IJ.:oo 
............................... 

o.:co 

o.oco 
158.32! 

11. 1.021 105.808 158.328 

92.468 99.189 99.144 

• BALOO 1 CO. S.R.L., 'l!LAN, . -.. . -. 
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rota< Pre ~ti an Costs in 1000 USS 

Tt.ir ••••••••••• 

':of nc:m. ca~ity (single proa.ct). 

R.aw "'•terial l ... 

Other r•" .,.teri •ls 

Uti ~£ties .... 

Encr;y •• _ ...• 

Labcur, direct • . • 

il~i~. ,-,;aintenance 

Sp.ires 

Factory ovcrhe;ids 

FK:cry costs ................... .. 
AC::inistrative overheads .••••• 

lrdi r. ;:osts, sales and distribution 

Direct costs, sales and distribution 

Depreciation •• 

Fin<lllCial costs ..• 

Total produetion costs 

Costs per unit < single pro<*ict > 
Of it foreign, % • 

Of it variable,% • 

Taul l~r ••• 

1992 

30.000 

3'5.000 

2.000 

0.000 

4.000 

21.200 

3.000 

3.~ 

60.000 

438.200 

32.JOO 

'l.000 

0.000 

182.100 

73.600 

ns.900 

0.048 
81.265 

0.000 

53.200 

1993 

60.000 

690.000 

3.000 

0.000 

7.000 

21.200 

6.000 

7.000 

0.000 

734.200 
32.000 

0.000 

0.000 
182.100 

64.400 

1012.700 
::::::::::ams 

0.034 
15.179 

0.000 

53.200 

1994 

100.000 

1150.000 

5.000 

o.oco 
12.:JOO 

21.200 

10.000 

12.000 

0.000 

1210.200 
32.000 

0.000 

0.000 

176.600 

55.200 

1474.000 
:::z:::=:z::az:zza 

0.029 
19.925 

0.000 

53.200 

1995 

:oo.cco 
tt50.000 

5.000 

o.cco 
12.~CO 

21.2co 
70.!!CO 

12.000 

0.000 

1210.200 

32.000 

0.000 

0.000 
171.100 

46.000 

1459.300 

0.029 
90.201 

0.000 

53.200 

:co.~co 

::50.::00 

5.0~0 

'l.:ca 
·2.occ 
2:.zco 
'0.JOO 
'2.CCO 
O.:JCO 

32.0CO 

0.000 

0.000 
171. 100 

36.800 

1450.100 

0.029 
90.139 

a.aoo 
53.200 

SHOCIC ABSORBERS • • - CC7C9Eil '990 
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Total Prcduction Costs in 1000 USS 

Year ••••••••••• 

% of "°'"· capacity (Single proclJct). 
Raw material 1 ••• 

Cther raw .,.terials 

Utilities •• 

Energy ••••.•• 

Llbour, direct • • • 

Reptlr, mainteNnCe 

Spares 

Factory overhe8ds 

Factory costs •• 

Adllinistrative overheads •••••• 

lndir. costs, sales and distribution 

Direct costs, sa!es and distribution 

Depreciation •• 

FiNneial costs ••• 

foul production costs 

c.isu per unit c single prociJct > 
Of it foreign, I • 

Of it variable,% 

ioc.H . J:our • . . 

1997 

100.000 

1150.000 

5.000 

0.000 

12.000 

21.200 

10.0W 

12.000 

0.000 

1210.200 

32.000 

0.000 

0.000 

161. 100 

27.600 

1430.900 

1998 

100.000 

1150.000 

5.000 

0.000 
12.000 

21 .200 

10.000 
12.000 

0.000 

1210.200 

32.000 

0.000 

0.000 

161 .100 

18.400 

1421.700 

1999 

100.000 

1150.000 

5.000 

0.000 

12.000 

21.200 

10.000 
12.DOO 

0.000 

1210.200 

32.000 

0.000 
o.ooo 

161. 100 

9.200 

1412.500 

2000 

100.000 

1150.0llO 

5.000 
0.000 

12.000 

21.200 

10.000 

12.000 

o.ooo 

1210.200 

32.000 

0.000 

0.000 
161.100 

0.000 

1403.300 

2001 

100.000 

tt50.000 

5.000 

0.000 

12.000 

21.200 

10.000 
12.000 

0.000 

1210.200 

n.ooo 
0.000 

C'.000 
17.600 

0.000 

1259.800 

··••······••·•· ............... ............... ....•.....•••.• . ••.......•.••• 
0.029 

90.705 

0.000 

53.2CO 

o.oza 
90.645 
0.000 
;3.2~0 

0.028 

90.584 

0.000 
::;.:~o 

0.028 

90.522 

C.000 

::::. :;o 

0.025 

92.237 

0.000 

................................................................................................................................................................................................... 
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... - - ... - - - - - ... - ...... - - ... - - - • - ..... - - ... - ............ - - - - .. - - - - .. - ....... - - - - - Ctlff&I 2 - ~ 

1 of ,,.._ c~ity (single pro4Jct). 

1a .. :uterial t •• 

~ther ,..., .. t~i•ls 

Ut:ii:iH 

:r-~iY - - - - - - -
.XlOUI", ~irl!Ct ••• 

~~ir. isainter...--:e 

Si:ares .•.•• 

:ac:ory overhellds 

FKtory costs 

..\o.inistrative overtteilds ....... _ 

:ndir. costs, sales and distl'"i!:Juti"'1 

~irec:t costs, sales and distributiOfl 

o~eciatlon •. 
<ir-.anci~l costs 

!otal proa..ction cost~ 

C~sts per la\it ( sing:e procs.ct > 
Of it foreil". :. 

Of it variable,% 

Total labour •• 

2002- 6 

100.000 

!150.000 
5.000 

0.000 

12.000 

21.200 

TO.JOO 

12.000 

0.000 

t2i0.200 

32.000 

O.iJOO 

0.000 

0.000 

0.000 

1242.ZOO 

0.025 

93.5'"4 

0.000 
53.200 

· Ul:O 1 CO. S.l.l., lll~lll, :~~~ • - - . 

SHCC( ABSCflBE~S --· CC!CBER 1990 



e·;·---·-·····--·-·-··---····················································· :::l'IFAll 2. 1 

~et ;icr<ir:g Capital in 1000 USS 

Tur . . 1992 1993 1994 

:'...lver~;• llldc co to 

C<or~ent assets ' 
.\c;c<.11ts receiv~le 30 1Z.O 39. :!l 113.:!Sil :o3.5:7 

!nventary and :aterials 60 6.0 57.667 115.2Sil ;n.craJ 
E~er;y . . . 360.0 O.J11 0.019 O.u3l 

S~.arH . . 1 360.0 o.cc8 J.019 0.033 

i.:orlt in prcgress l 120.0 3.652 6.118 10.cas 
Finished prociJcts 30 1Z.O 39. ISl 6l.a50 103.517 

Cuh in hvd . . 15 24.0 4.967 2.758 3. 133 

Total c-..ir~ent assets 144.6il 251.566 41Z.402 

Current li.tii l i ties and 

AccOU'ltS payable • . 2 164.3 3.650 5.036 7.244 

----·-----··--- ------ ....... --...... ---··-------··-
Net wor<i"9 capital 141.021 246.!29 405.157 

Increase in working capital 141.021 105.808 158.32!1 

Net worlting capital, local 10.621 11.479 12.535 

Net working capital, foreign 130.~00 235.350 392.322 

Note: :iidc a mini..-. daY$ of coverage ; coto = coefficient of turnover • 

~99S-Z~C6 

"03..:::-

'.92.:33 

il.~33 

!U33 

'.0.:35 

103.517 

3. '.33 

~12.~0Z 

7.244 

---------·-----
"'15. !57 

a.coo 

12.535 

392.322 

..... 
- ·-

-- -- ........................................................... --------·----·--···---·--------- --- -.......................... ------ --- ................ ---- -........ "' .... ------ .. -.. -............... . 
SHOOC AaSORBERS - - - CC~CSE~ '.~Q 
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5'1··········································································· CCMFAI 2.1 • BALDO' ca. S.R.l., '4!l~'I. :·~.· 

Source of Fi,,.,.,., construe: i an tn :oco USS 

!ear ........................ 

~c;uity, ordinuy .. 
::;Ji ty. ,:>reference. 

ii.-""'SidiH, gr.,,ts 

~J;an A, forei~ 

i..Jan ~. ~orl!i t;n .... 

~;;an -· f=>reisn 

;..l.i A, local. ••• 

~="" 9, local. •.. 

i.Oaft C, local. ••• 

:otal ,...,, ................ 

Cur~ent liabilities 
Sri overdraft 

1990 

527.000 

0.000 

0.::00 

300.:lCO 

ii.COO 

'l.JCO 

o.cco 
J.!lOO 

0.000 
........... -...................... 

100.000 

0.000 
12.000 

:991 

445.JOO 

0.000 
a.JOO 

!120.000 

J.000 

O.JOO 

0.000 
O.!lOO 

0.000 
... .... -.. -...................... 

620. JOO 

0.000 
48.800 

Total firds .. .•... 839.000 !11l.!IOO 

SHOCIC ASSORBEilS • • • OCTOBER 1990 



8V· • - - • • • - - - • • - • • · - - - - - • • • • • • • - - • • • - - • • - • • • • • • • • • • • - - · • - • • • • - • - - - - - • - - • • • - - • • ::CMFH 2.: 

Source of F in.ance, pracllc t i an in 1000 USS 

har ........................ 1992 1993 19?4 1995 

E<;ui ty, ordiNry .. 0.000 0.000 0.000 0.000 

Ec;ui :y, preference. 0.000 0.000 0.000 0.000 

S..Jisidin, grants 0.000 0.!100 0.000 0.000 

Le.lt\ .\. foreign ·115.0GO -115.000 -115.COO ·115.JCO 

Loan ii. foreign •• 0.000 0.000 0.000 0.000 

Loan c. foreign . a.coo 0.000 0.000 0.000 

Loan"· local •••• 0.000 0.000 0.000 0.000 

Loan a. local •••• 0.000 0.000 0.000 0.000 

Lo;in c. local .... 0.000 0.000 0.000 0.000 

--·----------·· -·-----·----·-· ................................ ---------·-·---
Total lo;in .............. ·115.000 ·115.000 -115.000 ·115.000 

Current liab;: ities 3.650 1.386 2.208 0.000 

Bri overdraft 244.821 -19.6n -128.Bn -157 .078 

------··--·-·-- -----·--------· ----·------·--- -----·--·------
Total funds ......... 133.471 -133.286 ·241.664 -zn.o78 

1~-99 

O.JOO 

0.000 

0.000 

-~:5.JOO 

O.uOO 
o.:JOO 
0.000 

0.000 

a.JOO 
--- --..... -... --.. --

-115 .000 

0.000 

0.000 
................................. 

·115.000 

...... ....... 

....... -------....... -----... --- .... -..... --... --- --- ...... -........... -- -... ----.. -....... -... -... ------ ...... -........ -- ------ -.. -............. ----- --... -- ......... ------ .. -............. -------.... .. 
SHOCK .\BSORBERS - - - ::crcae~ :990 
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8V--- - - · - - ---- ------ --------------- - - ---- - - ---- -- -- -- • --- - - - ----- -- · -- --- - --- COllFll 2. 1 - 8.lLOO ' CO. S.R.L.. "l: .. .U, 

I Cuhflow hbln, construction in 1000 USS 

Tear - 1990 1991 

I Total cash inflCIOI 827.000 1065.000 
________ ..,_ ... _ ...... ... ........................ 

Fi~ncial resources 827.000 1065.000 

Sales, net of tea • 0.000 0.000 

fatal :ash outflow 839.000 1113.800 I 
--------------· --------·-·----

Total assets 827.000 1065.000 

Opcroiting costs 0.000 0.000 I 
Cost of finance 12.000 48.SOO 

Repayment 0.000 0.000 

Corporate tax 0.000 0.000 

Dividends paid 0.000 0.000 I 
Surplus ( deficit > -12.000 ·48.SOO 

ClJILllated cash balance ·12.000 ·60.SOO I 
Inflow, local 527.000 445.000 

outflow, local 527.000 2SZ.OOO 

Surplus C deficit ) 0.000 163.000 

Inflow, foreign 300.000 620.000 I 
Outflow, foreign • 312.000 831.SOO 

Su~plus ( deficit > -12.000 -211.SOO 

Net cashflow . -827.000 -1065.000 I 
ClJILllated net cashflow ·827.000 -1892.000 

I SHOCK ABSORBERS - - - OCTCSU 19;0 
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av--------------------------------------------------------------------------- CCMFAll 2.1 - BAL::o & co. s.~ .... , ~!LAN. :~~~· ··· I 
Cuhflov tables, proQ,ction in 1000 uss 

hllr ••• 

Total cash inflow 

FinOlllCial resources 

Sales, Mt of tu • 

Tot3l cash outflow 

Total assets • • 

Operating costs • 

Cost of finance • 
Repayment 
Corporate tu 
Dividends paid 

Surplus ( deficit > 
Cumulated cash balence 

Inflow, local ••• 

Outflow, local ••• 

Surplus C deficit ) 
Inflow, foreign • • 

Outflow, foreign •• 
Surplus C deficit ) 

Net cashflow •••• 
Cunulated net cashflow 

1992 

558.650 

l.650 

555.000 

801.471 

144.671 

470.200 
7l.600 

115.000 
0.000 

0.000 

·244.821 

·305.621 

557.517 

75.318 
4!2.179 

1.131 

n11.133 
-n1.ooo 

·56.221 
-19411.221 

1?9l 

1111.3116 

1.3116 

1110.000 

1G91.714 

107.194 

766.200 

64.400 
115.000 
lll.920 

0.000 

19.6n 

·285.950 

1110.583 

109.562 

1001.022 

0.803 

982.153 
-9111.350 

199.on 
-1749.150 

1994 

1852 .208 

2.208 
1850.::00 

1723.ll6 

160.536 
1242.200 

55.:?00 
115.000 
150.400 

0.000 

128.8n 
·157.077 

1850.917 

232.8n 
1618.044 

1.292 
1490.464 

-14119.1n 

299.on 
·1450.077 

1995 

1850.000 

0.000 

1850.000 

1559.t.M 

0.000 
1242.200 

46.000 
115.000 
156.280 

0.000 

290.520 
113.443 

1850.000 

2l6.480 

1613.520 

0.000 

1323.000 
·1323.000 

451.520 
-9911.557 

1996 

1850.000 

0.000 
1850.000 

1553.960 

0.000 
1242.200 

l6.800 
115.000 
159.960 

0.000 

296.040 
429.4113 

1850.000 

240. 160 

1609.1140 
0.000 

1313.800 
-1313.800 

447 .1140 
-550.717 

1997 

1650.JOO 

o.cco 
1650.~CO 

~552.~~o 

0.JOO 

1242.200 

27.~00 

115.0CO 

167.640 

0.000 

1850.000 

247.840 

1602. 160 

o.oco 
1304.600 

• :304.600 

440. 160 
·110.557 

I 
I 
I 
I 
I 
I 
I 
I 

SHOCJC ABSOABE~S -·- ocro&ER 1990 

........................................................................... COllFAR 2.1 - BALDO & co. S.R.L., MILAN, lTALY .•••• I 
Cashflaw tab!es, production in iOOO USS 

Year ••• 

Total cash inflow 

Financial resources 

Sales, net of tax 

Total cesh outflow 

Total IHIU •• 

Operating costs • 
Cost of finance • 

Repayment 
Corpor1t1 ux 
Dividends paid 

Surplus C deficit > 
CU11Ulated cHh balance 

Inflow, local 

Out flow, local 
Surplus (deficit ) 
L-;r[,;...,, '~reir;n .. 

;utflow, ~orei;n .. 

iurplus ( ~efici: ) 

Net cashflow • . • • 
ClofllUla!ed net cashflow 

1998 1999 2000 2001 2002 2003 

11150.000 1850.000 1850.000 11150.000 1850.000 1850.000 

0.000 o.ooo 0.000 0.000 0.000 0.000 

1850.000 1850.000 11150.000 1850.000 1850.000 1850.000 

1546.920 1541.400 1420.880 14711.280 1485.320 1485.320 

0.000 
1242.200 

18.400 
115.000 
171.320 

0.000 

303.080 

1030.123 

1850.000 

2Sl .520 
15911.480 

O.JCO 

12?5.~00 

• 12?5.~CO 

436.480 
J25.923 

0.000 
1242.200 

9.200 

115.000 

175.000 
0.000 

lOll.600 
13lll. 723 

1850.000 

255.200 
1594.800 

J.:co 
12U..2CO 

· :2eo.:co 

432.800 
r;11. nl 

0.000 
1242.200 

0.000 

0.000 
1711.680 

0.000 

429.120 

1767.1144 

1850.000 

258.880 
1591.120 

:'.62.JOO 

• 11~2.JCO 

:.29.120 
1187.843 

0.000 
1242.200 

0.000 

0.000 
236.080 

0.000 

311.no 
2139.563 

11150.000 
316.280 

1533.no 
'J.;:}Q 

'. • 62. JCO 

·'.'.62.JOO 

311.no 
1559.563 

0.000 
1242.200 

0.000 

0.000 
243. 120 

0.000 

364.t.llO 
2504.244 

11150.000 

323.320 
1526.6110 

l.~00 

I ;.,2.JCO 

·'162.JOO 

364.680 
•924.244 

0.000 
1242.200 

0.000 
0.000 

243. 120 
0.000 

364.6110 
2868.924 

1850.000 
323.J20 

'.526.~80 

: .. ::;i 

I 
I 
I 
I 
I 
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............................................................................................................................................................................. CClfFAR 2. t • BALDO & CO. S.R.L .• ~[llN. :·~-" 

I Cull flow t~ln, procb:tion in 1000 USS 

't'f!a,. 2004 2005 2006 

I Total cash inflow 1850.000 1850.000 1850.000 
...................................... ........................................ ... ....................................... 

Financial rHources 0.000 0.000 0.000 

Sales, net of tax • 1850.000 1850.000 1850.000 

rotal cash outflow 1485.320 1485.320 1485.320 I 
------------·-- --------------· ....................................... 

Total assets 0.000 0.000 0.000 
Cperating costs 1242.200 1242.200 1242.200 

Cost of finance 0.000 0.000 0.000 I 
Repayment 0.000 0.000 0.000 
Corporate tax 243.120 243.120 243.120 

~ividends paid 0.000 0.000 0.000 I 
Surplus C deficit l 364.680 364.680 364.680 

C1.J11Jlated cash balance 3233.604 3598.284 3962.964 

Inflow. loc:al 1850.000 1850.000 1850.000 
I 

Cut flow, loc:al 323.320 323.320 323.320 
Surplus C deficit l 1526.680 1526.680 1~26.680 

Inflow, foreign 0.000 0.000 0.000 I 
Outflow, foreign • 1162.000 1162.000 1162.000 

Sur?lus ( deficit l ·1162.000 • 1162.000 • 1162.000 

I Net =ash fl ow • 364.680 364.680 364.680 

C~lated net cashflow 2653.604 3018.284 3382.964 

I SHCCK ABSORBERS • • • CCTCBER 1990 
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· - · ........... - - - ............ · · - · · · · · · .. - - · - - · · - · · · · - - - - - - · - - - · .. - · · · - - - - - · · - · · · · - - · · · · .. - c:.'4F ~fl 2 .. l 

Cashflcw Discounting: 

a) Equity paid versus !let income flow: 
!let prese-.t v•lue ••••.••••••••• 
lnter~l R>te of Return (IRRE1) 

bl Net Uorth versus Net cash return: 
Net present value 
Internal ~ate of Return (!RRE2) •• 

c) :nternal Rate of Return 0"' total investment: 
Net present value 
lnter~i Ra:e of Return ( IRR ) •• 

Net Uorth = Equity pa:d plus reserves 

478.39 ilt 

15.04 % 

670.45 •t 

15.92 % 

587.46 at 
13.91 : 

10.00 % 

10.00 % 

10.00 : 

----- -......... --- -- --- --.. ·---- --- -- ...... -·---- --- ..... ---··--- -- ----- ..... --·----- --.... -.... -- ----- -------- -.. -.......... -- ---- -............. --...... -.. ---- -----
SHCCK .\BSCRBERS . - - c:~.:ae~ 1c;c;o 
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av--------------------------------------------------------------------------- COMFAR 2.1 • UlOO & CO. S.R.L., ~r·,~~. 

Net Inccme St8tenent in 1000 USS 

Year • 

Total sail es, incl. sales tax 

Less: variable costs, incl. sales tax. 

Variable margin 

As X of total sales 

Ncn-variable costs, incl. depreciation 

Operational margin 

As X of total sales 

Cost of finance 

Gross profit 
Al l owancl!s • 

Taxable profit 

Tax 

Nl!t profit 

Dividends paid 

iJndi stributed profit 

AccUTL1lated undistributed profit 

Gross profit, X of total sales 
Nl!t profit, X of total sales 

ROE. N<?t profit. x of equity • 

ROI, Met profit+interest, X of invest. 

1992 

555.000 

0.000 

1993 

1110.000 

0.000 

1994 

1850.000 

0.000 

1995 

1850.000 

0.000 

1W6 

1850.000 

0.000 
------·---·---· ·- ...... ------ ----- --- --...................... - --- ---- ------ -- ................. ----- ---

555.000 

100.000 

652.300 

-97.300 

-17 .532 

73.600 

-170.900 

0.000 

-170.900 

0.000 

11i0.000 

100.000 

948.300 

!61.700 

14.568 

64.400 

97.300 

0.000 
97.300 

38.920 

185C.OOO 

100.000 

1418.300 

431.200 

23.308 

55.200 

376.000 

0.000 

376.000 
150.40'} 

1850.000 

100.000 

1413.300 

436.700 

23.605 

46.000 

390.700 

0.000 

390.700 

1~6.280 

1850.000 

100.000 

436.700 

23.6C5 

36.800 

399.900 

0.000 

399.900 

159.960 
.................................................................................. -------------- ............................................................................... .. 

-170.900 

0.000 
-170.900 

-170.900 

-30. 793 
·30.793 
·17.582 

·4.786 

58.380 

0.000 
58.380 

-112.520 

8.766 

5.259 

6.006 

5.741 

225.600 

0.000 

225.600 
113.080 

20.324 
12.195 

23.210 

12.224 

234.420 

0.0Ck. 

234.420 

347.510 

21.10 

1~.671 

24.117 

12.207 

239.940 

0.000 

239.940 

587.440 

21.616 

!2.970 
24 .685 

12.047 
.... ----..... -...... -- ----- ... --- ----- ........ -... --- .... -- -- ---- -............. ·- ............................. ---------· -··- ... -- . -..... ---- ...... ---- ... -- ... ---- ... -. -.. --...... -·-- --- ------

SHOCK ABSORBERS • • • OCTOBER 1990 



------- -...... -.. ---------------.. ---. ----------....... -·- ----- --.. -----............ -- -- -- CCMFAR 2.1 - BAlOO' co. S.R.L •• ~[l,\~. :au ..... 

Net Income Stat~t in 1000 USS 

Year • • • 1997 1998 1999 

Tot;il s;iles, incl. s;iles taJl 1850.000 1850.COO 1850.000 

Less: variable costs, incl. sales taJl. 0.000 0.000 0.000 

V;iri~~lc margin • . 1850.000 1850.000 1850.000 

As X of total sales 100.000 100.000 100.000 

Non-variable costs, incl. depreciation 1403.300 14~3.300 1403.300 

2000 

1850.000 

0.000 

1850.000 

100.000 

1403.300 

2001 

~850.000 

0.000 

!850.000 

100.000 

'.'.!59.800 

--------------- .................................................................................. ------·---·---- .................................. .. 

Operational margin • 
As X of total sales 

Cost of finance 

Gross profit 
Allowances • 
Taxable profit 
Tax • • • 

Net profit 

Dividends p<oid 
Undistributed profit 
Acc~lated undistributed profit 

Gross profit, X of total sales 
Net profit, % of total sales 
ROE, Net profit, % of equity • 
ROI, Net profit•interest, X of invest. 

446.700 

24.146 

27.600 

446.700 
24.146 

18.400 

446.700 

24.146 

9.200 

446.700 

24.146 

0.000 

590.200 

31.903 

0.000 

·-------------- -·-------- ... ·--- .......................................... -·------·------ ---------------
f.19. 100 

0.000 

419. 100 

167.640 

251.460 

0.000 

251 .460 

838.899 

22.654 

13.592 
25.870 

12.148 

428.300 

0.000 

428.300 

171.320 

256.980 

0.000 

256.980 

1095.879 

23.151 

13.891 

26.438 

11.988 

437.500 

0.000 

437.500 

175.000 

262.SOO 

0.000 

262.500 

1358.379 

23.649 

14.189 

27.006 

11.828 

446.700 

0.000 

446.700 

178.680 

268.020 

0.000 

268.020 

1626.399 

24.146 

14.488 

27.574 

11.667 

590.200 
0.000 

590.200 

236.080 

354. 120 

o.ouo 
354.120 

1980.519 

31.903 

19.142 

36.432 
15.416 

.............. ------·--- ..................... -..... -........ --- ................................................................................................................................................................... -............... ·- ..................... . 
SHOCK ABSORBERS • - · OC7CBER 1990 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

------- ............................................................................................................................................... CCMFAR 2.1 • BALDO' CO. S.l.L •• M[LA-.. :·.1~~ · 

Net Income State.nt in 1000 USS 

Ye.,· • • 

Total sales, incl. sales tax • 

Less: vari.t>le costs, incl. sales tu. 

Variable margin • 

As X of total sales 

Non-variable costs, incl. depreciation 

Cpernional margin 

As X of total sales 

Cost of finance 

Gross profit 

Allowances 

Taxable profit 
Tax ••• 

Net profit 

Dividends paid 

Undistributed profit • 

Accui.Jlated undistributed profit 

GrGss profit, X of total sales 
Net profit, % of total sales 

ROE, Net profit, X of ~ity • 

ROI, Net profit•interest, X of invest. 

2002 

1850.000 

0.000 

2003 

1850.000 

0.000 

2004 

1850.000 

0.000 

2005 

1850.000 

0.000 
1850.000 

0.000 
-----------··-- ----------·-··- ·-------------· .................................... ------·--------

1850.000 

100.000 

1242.200 

1850.000 
100.000 

1242.200 

1850.000 

100.000 

1242.200 

1850.000 
100.000 

1242.200 

1850.COO 

lC0.000 

1242.2~0 

---- -- -- --· --- ... .. .... -...... --- .... -- - -....... .. .. .................... ------ -- -- -........ ... .. ......... ---- ----- .. .. 
607.SOO 

32.854 

0.000 

601.800 

0.000 

607.800 

243.120 

364.680 

0.000 

364.680 
2345.199 

32.854 
19.712 

37.519 

15.875 

601.SOO 

32.854 

0.000 

607.800 

0.000 

607.800 

243.120 

364.680 

0.000 

364.680 
2709.879 

32.854 
19.712 

37.519 

15.875 

607.SOO 

32.854 

0.000 

607.800 

0.000 

607.!IOO 

243.120 

364.680 

0.000 

364.680 
3074.559 

32.854 
19.712 

37.519 

15.875 

607.800 

32.854 

0.000 

607.800 

0.000 

607.800 
243.120 

364.680 

0.000 

364.680 
3439.239 

32.854 
19.712 

37.519 

15.875 

607 .ace 
32.!154 

o.cco 

607.8'10 

0.000 

607.800 

243.120 

364.680 

0.000 

364.680 

3803.919 

32.854 
19.712 

37.519 

15.315 
... -- --.. ---.. "' ... -- --· .. ---- --- -- .......................... ---· --- -- --- .................... ·- ... ··- ---- -............. -·-·. ·-- -- -. -...... -........... ----.... -. ···- ....... --
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SV··········································································· CCMFAR 2.1 · IA'-DO' CO. S.11.:.., MILAN, lrAL' 

ProjKted Balance Sheets, CClf'dtruction in 1000 USS 

Filled assets, net of deprKiation 

Construction in progress 

current usets • • • • • • • • 

Cash, bent •••••••••• 

Cuh surplus, finance available 

Loss carr i eel forward 

Loss ••••••••••••• 

Total liabilities 

Equity capital 

Reservn, retained profit 

Profit ••••••••• 

Long and llledi ua term debt 

Current liabilities ••• 

Banlt overdraft, finenc:e r~ired. 

Total debt ••••••. 

Equity, r. of liabilities 

1990 

839.000 

-·---------·---
0.000 

1139.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1139.000 

----·-----·---· 
527.000 

0.000 

0.000 

300.000 

0.000 

12.000 

312.000 

62.813 

1991 

1952.800 
....................................... 

1139.000 

1113 .llOO 

0.000 

o.o:io 

0.000 

0.000 

0.000 

1952.800 
.......................................... 

9n.ooo 

0.000 

0.000 

920.000 

0.000 

60.llOO 

980.800 

49.775 
-..... -. ----- ........... ---........... --... -- -........... -...... ---... -... --·--- ... ---- ...... ----------- ....... -- ... -- ........ -.. --......... -..... ---... --- -............ -......... -... -.................................. -.. -.... . 
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8V··············-··········-················································· COllFAR 2. 1 · BALDO & CO. S.t.L., NILAN, [~,!..• - -

Projected la.lance Sheets, Procaiction in 1000 USS 

Year-

Total assets 

Fixed assets, net of dep.-.ciation 

Construction in progress 
Current assets • • • • 

C:ash, bank • • 

Cash surplus, fin...:e available 

Loss carried forward 

Loss 

Total liabilitin 

Equity capital • 

~eser-vn, retained profit 

Profit • • • • • 

Long and llled i ua t ena debt 

C:urr-ent liabilities 

Bank overdraft, fin...:e required. 

Tot.:il debt 

Equity, X of l iabil i ti es 

1992 

2086.271 

\770.700 

0.000 
139.704 

4.967 

0.000 

0.000 

170.900 

9n.ooo 
0.000 

0.000 
805.000 

3.650 

305.621 

1114.271 

46.590 

1993 1994 

2011.366 1936.92Z. 

1588.600 

0.000 
249.107 

2.7511 

0.000 
170.900 

0.000 

2011.366 

9n.aoo 
0.000 

511.3!0 
690.000 

5.036 
285.950 

980.986 

411.325 

1412.G-JO 

0.000 
409.2611 

3. 133 

0.000 

112.520 

0.000 

1936.922 

9n.ooo 
0.000 

225.600 
575.000 

7.244 

157.078 

739.J22 

50. 183 

1995 1996 

1786.744 1911 .684 

1240.900 

0.000 

409.2611 

3. 133 

133.442 

0.000 

0.000 

17116.744 

9n.ooo 
113.080 

234.420 
460.000 

7.244 

0.000 

467.244 

54.401 

1069.1100 

0.000 

409.2611 

3.133 

429.482 

0.000 

0.000 

1911.684 

9n.ooo 
347.500 

239.940 

345.000 
7.244 

0.000 

352.244 

50.845 
·------ --·----·-·· ...... -.. -- -- ·- ... -- --- --- -- -- -------- ---- ...... -·-----· .. -. -.. -----... -.... ·-- ---... --- .... ------ --...... --- --- - -··--------- -- --- -----

································-··-·-····································- COl1FAR 2. 1 

Projected Balance Sheets, Procaict ion in 1000 USS 

Year . 
Total assets 

Fixed usets, net of depreciation 

Construction in progress 

Current essets 

Cash, bank . 
Cash surplus, fin..:• available 
Loss c:arr i ed forward 

Loss 

Total liabilities 

Equity capi Ul • 

Reserves, retained profit 

Profit .••••..•• 

L°"9 and mediua ter111 debt 

Currant I l1bi lit tu ••• 

Bank overdraft, finance required. 

Total cMbt .• 

Equity, % of liabilities 

1997 

2048. 144 

---------····--
9011.700 

0.000 

409.2611 

3.133 

n7.042 

0.000 

0.000 

2048.144 
... .. ...... --..... -.... -- ... 

972.000 

587.440 

251.460 

230.000 

7.244 

0.000 

237.244 

47 .458 

1998 1999 

2190. 124 2337.624 

--------------- ---·--·--------
747.600 556.500 

0.000 0.000 
409.2611 409.268 

3.133 3.133 
1030. 122 13311.n2 

0.000 0.000 
0.000 0.000 

2190.124 2337.624 
. ·- ............... --- .. ................................ 

9n.ooo 9n.ooo 
11311.899 1095.879 

256.980 262.500 
115.000 0.000 

7.244 7.244 

0.000 0.000 

122.244 7.244 

44.3!1 41 .581 

SHOCK ABSORBERS • .. OCTOSU 1990 

BALDO I. CO. S.R.L., MIL.IN, ITALY ..... 

2000 2001 

2605.644 2959.764 

·--·-····-····· -.. -........... ---- --
425.400 407.800 

0.000 0.000 
409.2611 409.2611 

3. 133 3.133 

1767.1142 2139.562 
0.000 0.000 
0.000 0.000 

2605.644 2959. 764 
......................... ............................ 

9n.ooo 9n.ooo 
1358.379 1626.399 

2611.020 354.120 

0.000 0.000 
7.244 7.244 

0.000 0.000 

7.244 7.244 

37.304 $2.1140 



• 
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I 

Proj10<.:ed !Al.ncit ShitittS, ProdJl:tion in 1000 USS 

Titar . . . . . 2002 2003 2004 2005 2006 I 
Tot•l .SSlttS . . 3124.441 36119. 124 4053.803 4418.4114 4;'83.164 

.......... -- ........................ ... .................................... .. ......................................... --------------- -----·---------
FiAed assitts, nitt of ditpriteiation 407 .aoo 407.800 407.800 407.!00 407.500 

C~truc:tion in progritss 0.000 0.000 0.000 0.000 o.oco 
Curritnt asSitts . . . 409.268 409.2611 409.26a 409.268 409.2611 

I 
Cull, bank . . . . 3.133 3.133 3.133 3.133 3.133 

Cash surplus, financit availablit 2504.241 2868.922 3233.602 3598.282 3962.962 

Loss carri ltd forward 0.000 0.000 0.000 0.000 O.QCO I 
L:ss . . . 0.000 0.000 0.000 0.000 0.000 

Total liabilities . . . 3324.443 36119.124 4053.803 4418.4114 4783.164 I 
. .............................. ·----·--------- ......................................... -·-------·----- ......................................... 

Ec;ui ty capital . 9n.ooo 9n.ooo 9n.ooo 9n.ooo 9n.ooo 

Reserves, rittained profit 1980.519 2345.199 2709.879 3074.559 3419.239 

Profit . 364.680 364.680 364.680 364.680 364.680 I 
Long ard mediua t1tr111 dltbt 0.000 0.000 0.000 0.000 0.000 

Current liabilities . 7.244 7.244 7.244 7.244 7.244 

811\k owrdraft, finance ritqUired. 0.000 O.JOO 0.000 0.000 0.000 I 
Total dltbt 7.244 7.244 7.244 7.244 7.244 

E~i ty, % of liabilitiu 29.238 26.348 23.977 21.998 20.321 I 
................................. --- -·-- ......................... -- ............. ------ ................................................................................................... --- ... -- --- ............. -- --- ... ·------ -- ............................. ---- -----
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8V·-·············-·····················-···-··········-·-···-·-·······-·----- CQllFAll 2.t · IAUIO & CO. S.1.L., lllLAll. ta~· 

Forei., Each'"" Effect In 1000 USS 
Economic Anlllysia Hcludfne irdlrsct effects 
100 ..-.its foreign QI • 100.00 111its local QI 

grn total total c-tr. total produc. 

total foreign inflow -
equity capital . -
subsidies. grants 

loans & overdraft 
exports - . 
indirect effects -
total foreign outflow 

royalties - -
equi ..... t . - -
iq10rted .. serials 

repaYMflt l 08l1S & overd. 
other repayments -
repoitriated waqes 

dividends paid 
Interests . -
indirect costs 

net foreign exchge flow 

iq10rt slbsti t'n effect 
net forgn exchge effect 

present values •t 
foreign exch.nge flow • 
net forgn exchge effect 

923.23 920.00 
_ ............................... ----·---·---

0.00 0.00 

0.00 0.00 

923.23 920.00 
0.00 o.oo 

..................... .................. 

18440.13 1141.ao 

------------ ........................ 
0.00 o.oo 

913.90 1083.00 

16211.00 0.00 
923.23 0.00 

0.00 0.00 

0.00 0.00 
0.00 o.oo 

392.00 60.llO 

............ . . . . . . .. . .. . . 
-17516.90 -223.ao 

25705.0C 0.00 
111118. 10 -223.80 

10.00 x 
-8230.22 

29211.08 

SHOCIC ABSORBERS 

3.23 
.............................. 

0.00 
0.00 

3.23 
0.00 

.. ...................... 

17296.33 

·-··--·-----
0.00 

-169.10 

16211.00 
923.23 

0.00 
0.00 

0.00 

331.20 
............... 

-17293.10 

25705.00 
11411.90 

•••••••.• c-truction ••••••.••• production 
1990 1991 1992 1993 

300.00 620.00 1.13 0.80 

-----------· ................. ......... .......................... . ....................... 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

300.00 620.00 1.13 o.ao 
0.00 0.00 0.00 0.00 

................ ............. . ................. .. .................. 

312.00 alt.SO 7211.13 982.15 

----·-----·- .................................. ............................... . ..................... 
0.00 0.00 0.00 0.00 

300.00 7a3.00 131.53 105.75 

0.00 0.00 408.00 697.00 
0.00 0.00 115.00 115.00 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

12.00 411.SO 73.60 64.40 

. ................ ............... . ............. . ............. 
-12.00 -211.llO -727.00 -981.35 

0.00 0.00 555.00 1100.00 
-12.00 -211.ao -172.00 1111.65 



••••••••••••• ·······-··············-······································ COllFAll 2.1 • IALDO & CO. S.R.l., lllLAll. IT.ALT ·· · ·· 

Forei!f! ~ach!!:!S! '"!SCS in 1000 USS 

Ec-ic an.l~is excluding ir'direct effects 

100 units foreign CU • 100.00 units local cu 

procM:tion 

1994 1995 1996 1997 1998 1999 2000 

total foreign inflow 1.29 0.00 0.00 0.00 0.00 0.00 O.Oll 

___ ........................... ---------··- -----------· -·---------- .................................. ... ............................. ------·-----
~ity capital 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

subsidies, grants 0.00 0.00 0.00 0.00 0.00 0.00 o.ou 

loans & overdraft 1.29 0.00 0.00 0.00 0.00 0.00 0.00 

exports . . . o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

indirect effects ·-·-········ .................. ---------··· ...... ---.. -....... ................. .............. .. ............ 

total foreign outflow 1490.46 1323.00 1313.80 1304.60 1295.40 121!6.20 1162.00 

............................... ... ................................ ... ................................ ---------·-- ................................. ... ................................. ... .............................. 

royel ties . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

~iiwent . 158.26 0.00 0.00 0.00 0.00 0.00 0.00 

i..,arted .. terials 1162.00 1162.00 1162.00 1162.00 1162.00 1162.00 1162.00 

repayment loans & overd. 115.06 115.00 115.00 115.00 115.00 115.00 0.00 

other repayments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

repatriated wages 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

dividends paid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

intern ts . . 55.20 46.00 36.SC 27.60 18.40 9.20 0.00 

indirect costs .................. . ................ ............... ............... .................... ................ . ............ 

net foreign exchge flow -1489.17 -1323.00 ·1313.80 -1304.60 ·1295.40 ·121!6.20 ·1162.00 

i..,art substit'n effect 1850.00 1850.00 1850.00 1850.00 1850.00 1850.00 1850.00 

net forgn exc:hge effect 360.83 527.00 536.20 545.40 554.60 563.80 688.00 

..................................................... ---- .... -- .................. -- ............................................................................................................................... --- ----· ............... ---.................... -- .. -...... -...... . 

present values at 
foreign e11change flow • 
net f orgn exchga effect 

10.00 s 
-8230.22 
~28.08 

........................................................ -......... -........... --...... -............................................................................ -...... -....................... -- ... --............................... -.... -........... ---....... ----............... .. 
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'2!:!1!1!! f.11m!!!IL.i!.!!£1 In 1000 USS 
Ee1nmlc .&nelyala ucludine Indirect effttta 
100 16'1ts foreign cu • 100.00 lfti t• lOQl QI 

prlOlction 
2001 2002 2003 Z004 2005 2006 2007 

tOt•l ior~ngn infl°" • - 0.00 o.oo 11.00 0.00 0.00 o.co 0.00 
................................... ................................... ------------ ... .......................... . ............................... . ........................... .............................. 

equity cao;tal - . o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
su!Midin, gr.nts 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
lOMS & overdraft 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 
.uporta . . . . 0.00 0.00 0.00 0.00 IJ.00 0.00 0.00 
lndl rect effects . . .. . ...... ..... ... . . . .. . .. . . ........... .. ............. ············ ............... ............ 

total foreign outflow 1162.00 1162.00 1162.00 1162.00 1162.00 1162.00 -561.'2 
................................... . ................................. ............................... .................................. ... ............................... ... ............................... .................................. 

royalties . . . . 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 
~is-nt . . O.OCI 0.00 0.00 0.00 0.00 0.00 ·564.65 
iaported .. t'-'f"tals 1162.00 1162.00 1162.00 ~162.IJO 1162.0'l 1162.00 0.00 
repayment le.ans & overcl. 0.00 0.00 0.00 o.oo 0.00 0.00 3.23 
other repoyments . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
repatriated wages 0.00 0.00 0.00 0.00 il.00 o.oo 0.00 
dividends p.ld . 0.00 0.00 o.oo 0.00 0.00 0.00 (;.00 
intern ts . . . 0.00 o.oo 0.00 0.00 0.00 o.or o.uo 
indire.:t costs . ............. . ........... . ........... . . .. . ····· .. . ............ . . . . . . .. . . . . . . ........... 
net foreign e11chge flow ·1162.00 -1162.00 -1162.00 -1162.00 ·1162.00 -ttuz.oo 561.42 
i~rt s:bstit•n effect 1!50.00 1850.00 1850.00 1850.00 1850.00 1850.00 0.00 
net forgn exchge effect 61111.00 688.00 688.00 681.00 688.00 688.00 561.42 
.. --------------------------...... ---........... ------- ........................................ ·----·-- ................................ ----- .. ------....... -- ....... ------ -- --- --- -------

present values •t 
foreign uchange flow • 

net forgn exd:!JC effect 

10.00 I 
·8230.22 
2928.08 

........ --- ---- .......................... --·· ............................................................................................... -- -- ...................................................................... -........ -... ----- ......... -.................. -- -...... .. 
SHOCK ABSORBEJS 
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OPPORnJNm" S'IUDIES 

O. SUMMARY AND CONCWSIONS 

This study analyses the opportunity of installing s plant for cianufacturing contact sets, as spare parts 

for the autom~ sector.Cl) 

The envisaged facility has a nominal annual capcity of 500,000 sets, based on 250 working days/I 

shift of 8 hours/day. 

The fmancial analysis of such a project was carried out. 

Details are given in chapter 9. 

The salient data of the project arc as follows: 

- Fixed assets: USS 1,165,110 (USS 635,115 in foreign currency) 

- Workin& capital (at full production): USS 181,160 {USS 170,878 in foreign currency) 

- Internal Rate of Return: 23.48% 

- Break-Even Point (at 5th year of production) 25% 

- Pav-Bag Period: less than 6 years (including CODStrUction period) 

- Employees: 1:1 

The evaluation of the fore:p exchange effect was also carried out. 

It shows a saving of USS 3,825,420 (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

(I) for addi1ional backpound materUll, sec Volume I p. 200. 

CONTACT SET PRODUCING PLANT , Pap 107 



I. 

OPPORnJNl'IY S1UDIES 

INJRODUCDQN 

The contact scl is the part of lhc ignition distributor mounted in a gasoline engine for pro'liding the 

necessary voltage to lhc i;park-p:ags. 

The set. being subjected lo movements and electric sparks. deteriorates and it should be replaced as 

sugggcsted by lhc car manufacturer (every 10,000 km for a car). There arc several types of contact 

SClS, bm, basically, they consist of similar parts, even though they have different shapes: hercbelow, 

there is an example of the main parts of a set. 

l - ARJI SUB-ASSEJlllLY 

l-l STAJIPED ARJI 
l-2 CONTACT 
l-3 INSULATING BUSHING 
l-4 PAD 
l-S FLAT SPRING 

2 - SUPPORT SUB-ASSENBLY 

2-l SUPPORT PLAT! 
2-2 CONTACT 
2-3 BRASS PIVOT 

l-4 :r1S:JLAT::1G 3LCCK 
l-S F ASTZNER 

COllTACT srr 
('~YPICALI 

CONTACT SET PRODUCING PLANT 

I~ 

\~ 

@ ~ 
I I I ·::::- I -::::/ 

,. 

--01 
~ I 

·"'-·)' 
'- -

/'.'.': 
'~-~ 

__... 

~ 
Pap IOI 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

2. 

2.1 

2.2 

2.3 

2.4 

OPPORTIJNl1Y STIJDIES 

MARKET AND PLANT CAPA.Cm 

DEMAND 

Circularing cars, in 1986 were around 6(,Q,000 units. From 1986 up to now, the number should not be 

increased substantially considering that due to the adverse trend of economy, the demand of new 

cars fell dramatically. The car assembling plants reduced their production below the break-even 

point (Peugeot did not exceed 25% of its nominal capacity, while Volkswagen reached only the 7%). 

The first consequence of this situation is the increase of the life span of a car, which, generally, is 

considered to be 5 years. The evaluation of the contact sets demand will be based oa the following 

assumptions provided by NJD.B.: 

a) circulating cars = 700,000 

b) set replacement = 3 replacements per car per year = 2.100,000 

SUPPLY 

At present, there are no facilities in Nigeria manufacturing contact sets. The demand is satisfied by 

imports, mainly from far eastern countries. Their quality is usually low. 

PIA.NT CAPACl1Y 

The proposed plant is design« for an annual output of 500,000 contact sets. The production is based 

on 2SO working days/year, l shift/day, 8 hours/shift. 

SALE PRICES AND REVENUE 

In the international market the price of contacts set vary according to the type of car. As an average, 

2.5 US Dollars per set can be considered, at present the selling price. For Nigeria the following 

average selling price will be considered: 

1 contact set • US S 2 
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3. 

3.1 

OPPOR1llNl1Y STIJDIES 

It is expected that the plant will reach its nom.inal capacity in the third year of operation. passing 

through two steps: 

lstyear 30% 

3rd year 100% 

The revenues will be as follows: 

1st year 

2nd year 

from the 3rd to the 15th year 

MATERIALS AND INPUJ'S 

MATERJAIS 

USSJ00,000 

us s ti00,000 

us s 1,000,000 

Herc below, the materials required for the production ot the ;ontact sets as well as the relevant costs 

arc reported. The figures arc related to 1000 sets. All materials have to be iru)>Orted. The cost! were 

obtained from various sources, among which Elcttromec:canica, Milan. Italy. 

Descripdoa 

Steel strip 40 x O.S mm 
Tungsten contacts 
SiMo Steel strip for spring 
Steel strip 1.2 mm thick 
Brass bar diam. 8 mni 
Insulating block 
De~rin bar diam. 10 mm 
Bakelite profde for pad 
Seeger 
Fastener 
Screw 
Nickel for electroplating 

Unit 

2000 

1000 

1000 
1000 
1000 

ka 

10.6 

7 
32 
10 

2.S 
2 

8 
8 

Cost 
USS 

12 
160 
17 
42 
45 
30 
35 
40 
20 
40 
12 
30 

483 

For the production of 500,000 seli, the expenditure for raw materials will be US S 241.SOO in FC 
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3.2 

3.3 

3.4 

4. 

5. 

5.1 

OPPORnJNl'IY STUDID 

ELEC'llUC ENERGY 

The imfallecf power is 150 kW. The coefficient of utilization is 0.8. The kWh consumed in one year 

will be: 

150 x 0.6 x 8 x 250 = 180.000 kWh 

The rclcvaDt ~considering 0.1 USS/kWh, is USS 18.000. 

COMPRF.SSED AIR 

Compressed air is DCCdcd in small quantily. The relevant cost is already considered in tbc cJelctric 

cacrgy cxpcnditurcs. 

INDUSTRIAL WATER 

Electroplating plant requires 15,500 m3 of indUSlrial water per year. The relevant cost is estimated to 

be USS 100. 

LQCADON 

The plant should be located in the vic.inity or the major market. 

PROJECT ENGINEERING 

PRODUCTION EQUIPMENT 

All parts, with the exception or: 

·contacts 

• sccgcrs 

• insulating blocks 

I 
I-~~~~~~~~~~ 
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OPPOR11JNITY snJDIES 

wbicb ba\'C to be imported ia 6njshed form. c:aa be manufactured ia N"'.geria. by using the equipment 

listed bcrebelow. 

The production unit COllSGts oi die followiag sections: 

A - Raw malcrial storage 

B - Storage of finished pieces, s~scmblies and COOlact sets 

C - Metal working section 

D - Oeaning and electroplating section 

E - Utilities (power and comprcsKCI air) statioa 

F- Offices 

The required basic equipmCDl is the following: 

GuiDotioe lype shear 

2 presses 60 T 

2 presses 40 T 

1 press JOT 

2 semi aUlomatic lathes 

1 small UllMrsal milling machiae 

1 drilliog machiae 

3 riveting machiaes 

3 working benches for riveting machines 

2 working benches for the rma1 assembling, testing and setting 

1 electroplating system, manually operated 

The above machines will be supported with special tools, designed to produce di!f erent types of 

contact sets. 

These special tools are mainly stamps and moulds. 

For the first years of production, 2 series of special tools will be envisaged. 

CONTACT SET PRODUCING PLANT Paplll 
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5.2 

5.3 

5.4 

OPPORnJNrlY STIJD~ 

AUXILIARY EQUIPMENT AND INSl'ALL\TIONS 

Auxiliary equipment comists mainly of clectrica1 substation, (which includes an emergency gen-set). 

the compressed air equipment and the industrial water pumping station. 

The installations arc: the power distrib•Jtion. the lighting and earthing systems, the compressed air, 

the industrial and drinking waler DCIWOrks. 

TRANSPORT EQUIPMENT 

The internal transport of malCrial wi!1 be done with the help of a manual transpallct or by hand. For 

the cucrnal tramport a pick-up is c:oasidercd DCCCSsary. 

LAY-Our AND CML WORKS 

The plant will cover an area of 400 sq.m .. subdivided as follov'5: 

- store room: 40 sq.m. 

- metal working area: :ZOO sq.m. 

- deaning and electroplating area: 40 sq.m. 

- utilities: 40 sq.m. 

- offices and scrvic:es : (i() sq.m. - maintenance department: 20 :;q.m. 

The building will be in concrete struchlres and its dimensions will be 10 x 40 x 6 bin. 

The roofing will be in asbestos-cement sheets. supported by a light steel structure. 

The walls will be in cement blocks or clay bricb plastered both internally and exte: .. ally. 

The floor will be of antidust concrete slabs. allowing an overload of 1000 kg/sq. m. The floors of tl.e 

offices and sanitary rooms will be in ceramic tiles. 
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OPPORTIJNl1Y snJDIES 

S.5 INVFSl'MENT COSTS 

The machinery and cquipmcnl have been quoted by ELETIROMECCANICA. Milano, Italy. 

The estimated investment costs arc as follows: 

Descripti• LC FC Total 
USS USS USS 

Macbincry and equipment 
FOB Eu.--opean port - 450,000 450,000 
Transport, taxes and duties 90,000 45,000 135,000 
Ercctioa 70,000 45,000 115,000 
Land & site preparation 20,000 - 20,000 
Civil works and bui1dinp 240,000 - 240,000 
Spare parts - 10,000 10,000 

Total 420,000 550,000 910,000 

Coalin&ndes 42,800 55,000 97,000 

Grand total 462,000 605,000 l,G67,000 

The industrial life of the plant can be considered as 15 years. US S 13,500 can be assumed as the 

average annual cost of the 111aintenancc. In the financial evaluation the investment costs, including 

contingencies, arc subdivided as follows: 

Preproduction expenditures FC USS 0 

Preproduction expenditures LC USS 50,000 

Machinery FC USS 1,083,500 

Machinery LC USS 352.000 

Land & Site preparation LC USS 22.000 

Civil works and buildings LC USS 264,000 

TOTAL USS 1,n1,soo 

6. Pl.A.NT ORGANIZATION 

The plant is considered an autonomous unit, complete with utilities and facilities, operating under 

the direction of an independent organization. 
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7. 

7.1 

7.l 

7.3 

OPPORllJNl'IY STIJDIES 

MANPOWER 

The manpower required for the plant operation does not aced special training. The supplier oC 

technology will provicle one month training to the operating personnel before the commissioning of 

the plant and will assist the management for the first 6 months of operation. The relevant cost is 

estimated at USS 60,000. 

MANAGEMENT 

- General Manager 
- Technical Manager 

ADMINISTRATIVE DEPARTMENT 

- Accountant 
- Purchasing Department 
- Sales Dept. 
- Store keeper 
- Clercks 

PRODUCTION DEPARTMENT 

- Production Manager 
- Shift operators 

N/Y 

1 50,000 
1 40,000 

2 90,000 
overheads 40% 36,000 

1 
1 
1 
1 
2 

126,000 
(USS 16,000) 

N/Y 

12,000 
12,000 
12,000 
12,000 
10,000 

6 58,000 
overheads 40% 23,200 

81,200 
(USS 10,300) 

N/Y 

1 40,000 
14 112,000 

15 152,000 
overheads 40% 60,800 

212,800 
(USS 27,000) 
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7.4 

8. 

9. 

9.1 

9.1.1 

OPPOR1tJNl1Y mJDIES 

MAINTENANCE DEPARTMENT 

-Mcchnics 
- Electricians 
- Helpers 

Summary 

Administrative 
Production 
Maintenance 

IMPLEMENTATION SCHEDULE 

1 
1 
2 

N/Y 

10,000 
10,000 
12,000 

4 32,000 
overheads 40% 12,800 

44,800 
(US$5,700) 

8 USS 1.6,300 
15 USS 27,000 
4 USS 5,700 

27 US$ 59,000 

The time needed to design, build and start-up the plant is in the ra:ige of 18 months. 

FINANCIAL EYALVATION 

The financial evaluation was carried out by means of the COMFAR, whose schedules arc cock:~~ 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword. the follow::ng was 

considered: 

INPUTS 

lnvntmcnt costs 

The total investmc11t costs amount to 1,165,110 US Dollars. The portion in foreign currency accounts 

for 652,400 US Dollars. 

Derails of these figures arc shown in chapter 5.5. 
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9.1.l 

9.1.3 

9.1.4 

OPPOR1UNrn' snJDIES 

Sogm of Onance 

The financing was assumed as follows: 

- Equity 

- Foreign Loan 
(interest 8%) 

1st disbursement 

USS 4li6,750 

USS344,250 

2nd disbursement 

USS 136,000 

USS 170,000 

Total 

USS ti02, 750 

USS 514,250 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part of the working capital before 
the plant starts the production. 

WodQnc caPital 

The working capital is proportional to the production programme, which, according to the 

assumptions, is as follows: 

lstycar 30% 

2nd year <i0% 

3rd and subscQuent yean 100% 

When the plant is in full production, the required working capital amounts to 181,160 US Dollars, 

the foreign portion being USS 170,878. 

It is wQrth mentioning that raw materials shall be available just before the commissioning and start· 

up of the plant. This means that a portion of the working capital (say for the first year of operation) 

shall be available at least 6 months before the plant starts to produce. 

The necessary sum is USS 73,200. 

Total oroduct!on cqsts 

The total production costs vary according to the plant output, interest and depreciation. The first 

year of operation, when the plant operates at 30% of its nominal capacity, the production costs 

amount to USS '347,771J. 
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9.1.S 

9.2 

9.2.l 

9.2.2 

9.2.3 

10. 

OPPORTIJNflY STIJDIES 

In the t'::rd year. at full production. the wsts amount to US S 466,455. then they stan a slight 

dccrcase year after year. to reach a constant amount of US$ 332.100 from the 11th to 15th year. 

Salqreymue 

When the plant is in full production. the revenue is US S 1,000,000. As said before. the production 

programme forcsccs that £-.ill production is reached gradually: 

1st year 30% : revenue = USS 300,000 

2nd year <io% : revenue = USS 600,000 

EVALU>..TION RESULTS 

Internal Rate of Return 

The internal Rate of Return is: 23.48%. 

Bmk-Even Point 

The Break-Even Point at 5th year is: 25% 

It has been calculated according to the formula 

fixed costs 

revenue - variable costs 

The fixed cost:. include: labour (direct (l) + administrative), depreciation and financial costs. 

Pay·blck Peri9d 

The pay-back period is less than 4 years, including the construction period. 

FOREIGN EXCHANGE EFFECT 

The ev~uation of the foreign exchange effect is shown in Annexe 2. 

All the figures used in the computation as "inflows· and "outflows· correspond to the inputs given to 

1he COMFAR for the same items. 

( 1) Direct labour 11 ron1idcrcd u 1 ruccd e<»I. due 10 1he nccc.uicy 10 hlW wcll 1r11ne:S people for lhe openuion of 1he plane. n:prdlc.u of 

capacicy u1iliza1ion. 

CONTACT SET PRODUCING PLANT Pap 111 ______________________ , ______________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPPORTIJN11Y S1UDIES 

The yearly imported quantities and value have been assumed equal to the production programme. 

While the foreign exchange flow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign e."tthangc effect amounting to USS 3,825,420. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such that 

after having repaid the foreign loan and related interests, there is still a surp1us which in term of 

present value amounts to USS 3,8'>.5,420. 
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I COMFAR SCHEDULES 
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SV-----------------------------·---------------·-··-·--·-·-------------·····- CCJIFU 2.1 - BALDO & CO. S.l.L., MILAll, ta~· ··· 

COllTACT SETS 

OCTOIEI 1990 

OPPOU\llllTT STU>T - FlllAL ISSUE 

2 yeer(s) of c-truction, 15 yurs of proclJction 
currency Conftf"Sion rates: 

foreign currency 1 triit = 
local currency 1 triit " 

1 .0000 111i ts accounting currency 

1.0000 111its zccounting currency 
accounting currency: 100ClJSS 

---·-------------------------------------------------------------------------------------------------·---------------------------
Tot11l initi11l investment during construction phase 

filled assets: 

current assets: 
total assets: 

1165.11 

0.00 
1165.11 

Saurce of funds during construction phase 

equity & grants: 602.~ 

fo.-eign loans 514.25 
local loans 0.00 
total funds 1117.00 

Cashf low from operations 

Tear: 1 
operating costs: 200.93 
depreciation 105.70 
interest 41.14 

---------------- ------·---·-
procb::tion costs 347.n 
thereof foreign 611. 17 % 

total Hles 300.00 

gross income -47.77 
net income -41.n 
cash bal.nce -79.55 
net cashflow 25.87 

5 
332.10 
101.30 

20.57 

··-·-··----· 
453.97 

56.056 % foreign 
0.000 % foreign 

56.056 % foreign 

0.000 % foreign 

46.038 % foreign 

10 

332.10 

13.20 

0.00 

·----·----·· 
345.30 

73.26 % n.M x 
1000.00 1000.00 

546.03 654.70 
327.62 392.82 
364.64 406.02 
449.49 406.02 

llet Present Value mt: 10.00 % " 145;.61 
Internal Rate of Return: 23.48 % 
Return on ~ity1: 28.65 % 
Return on ~ity2: 29.10 % 

Index of Schecklles proib:ed by COllfU 

Total initial invest..,,t 

Total invest..,,t ~ring pr~tion 

Total proclJction costs 

working Capital r~ir9111nts 

Cashflow Tables 

Project.cl lalanc:e 

llet income sta·....,t 

Source of f h .· ic:e 



SY··········································································· COltFAll 2. 1 · ULDO & CO. S .•. L. !llt.t•. :·~.· 

rotal Initial lnvestmllftt in 1000USS 

Tear ••••••••• 

Fiaed investment costs 

liltld, site prep1ration, dtvel~t 

Bui !dings rd civil works •••• 

a..,.iliary rd service fa.:ilities 

lr.co:-porated fiaed assets ••• 

Plant machinery and ecJ.1is-t1t 

Total fixed investlltnt costs • 

Pre·procllction capital expenditures. 

•et working capital • 

Total initial investment costs 

Of it foreign, in X ••••• 

1990 

22.000 

264.000 
0.000 

0.000 

505.000 

791.000 

D.770 

1991 

0.000 

0.000 

0.000 

0.000 

276.000 

276.000 

64.340 

0.000 0.000 

824.770 340.340 

so.n4 611.855 

CDllTACT SETS ··· OCTOBE~ t~~O 
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Total Current Invest~t in 1ocnJSS 

Tear . • • • • • . • • 

Fiaed investment costs 

l.-d, site preperation, dnelasmtnt 

Bui l<'ings ar>d civil worts •••• 

AWl.iliary ar>d service facilities 

:ncorporated fiaed assets ••• 

l'lant, u.:llinery ar>d ~ii:-nt 

rotal fiaed investmen\ costs •• 

PreproO..ction capita ls upendi tures. 

W<>rking capital 

Total current investment costs 

Of i~ foreign, X ••••.• 

1992 1993 1994 

0.000 0.000 0.000 
0.000 !1.000 0.000 
0.000 0.000 0.000 
0.000 0.000 o.coo 
0.000 0.000 0.000 

-----·------·-- ·-----·-------· ......................................... 

0.000 0.000 0.000 

0.000 0.000 0.000 

73.200 38.745 69.215 

73.200 38.745 69.215 

88.019 98.328 98.752 

---------------------------------------------------------------------------------------------------------------------------------
COITACT SETS • • • OCTOBER 1990 



!V---------------------------------------------------------------···--------- CCl'IFAR 1.1 

Total Procb:tion Costs in 1000USS 

1 of ,__ c~ity (single procb:t). 
Rav •terial 1 • • • 

Other r ... •terials 
Utilities •• 
Energy ••••••• 
Labour, direct • • • 
Repair, •intenanc:e 
Spares ••••• 
Factory overheMls 

Adlinistrative overheeds •••••• 
lndir. costs, sales and distr'bution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ••• 

Total production costs 

Costs per 16'ti t < single product ) 
Of it foreign, S • 

Of it variable,% • 
Total labour ••• 

1992 

30.000 
n.450 
0.000 

5.430 

0.000 
27.000 

1.050 

3.000 

60.000 

168.930 

32.000 
0.000 

0.000 
105.700 

41. 140 

347.770 
zs::zz:::::zzasas 

2.318 
68.174 

0.000 
59.000 

1993 

60.000 
144.900 

0.000 

10.860 

0.000 
27.000 

2.100 

6.000 
0.000 

190.860 

32.000 

0.000 
0.000 

105.700 

35.998 

364.557 
:::a:z:z.:z.:z.z:s:am 

1.215 
67.862 

0.000 

59.000 

1994 

100.000 

241.500 

0.000 
18.100 
1).000 

27.000 

3.500 

10.000 

0.000 

300.100 

32.000 
:J.000 
0.000 

103.500 

30.855 

466.455 
:::::::sasmas 

0.933 
73.502 

0.000 
59.000 

--·-·········-------·--------··-·-------···----------------···-············ COMFAR 2.1 

Total Production Costs in 1000USS 

Tear • • • • • • • • • • • 

S of nom. cap9city (single procb:t). 
Raw iuterial 1 ••• 

Other raw .. terials 
Utilities •• 
Energy ••••••• 
Labour, direct • • • 
Repair, .. intenanc:e 
Spares ••••• 
Factory overheMls 

factory costs •• 
Adllinistrative overhea •••••• 
lndir. costs, sales and distribution 
Direct costs, sales and distribution 
Depreciation •• 
Financial costs ••• 

Total procb:tion costs 

1997 

100.000 

241.500 

0.000 

18.100 

0.000 

27.000 

3.500 
10.000 

0.000 

300. 100 

32.000 
0.000 
0.000 

91.300 

15.427 

438.828 

1998 

100.000 

241.500 

0.000 
18.100 

0.000 
27.000 

3.500 
10.000 
0.000 

300.100 

32.000 

0.000 
0.000 

91.300 

10.285 

433.685 

1999 

100.000 

241.500 

0.000 
18.100 

0.000 

27.000 

3.50~ 

10.000 

0.000 

300.100 

32.000 

0.000 

0.000 
91.300 

5.142 

428.543 

• BALDO I CO. S.R.L, l!IL.111, . .. . 
. --

1995 

100.000 
241.500 

0.000 
18.100 

0.000 
27.000 

3.500 

10.000 

0.000 

l00.100 

32.000 
O.GOO 

0.000 

10'.300 
25.712 

459.113 
z:s:::s:z::z.:zzaz 

0.918 

73.558 

0.000 

59.000 

100.000 
241.500 

0.000 
18.100 
0.000 

27.~00 

3.500 
10.000 

0.000 

300. 100 

32.:JOO 
0.000 

0.000 
101.300 

20.570 

453.970 
:as:::z.::::=~zs 

0.908 
73.258 
0.000 

59.000 

CONTACT SETS --- CCTO&ER 1990 

BALDO I CD. S.R.L., "ILAN, ITALT ••••• 

2000 

100.000 

241.500 

0.000 
18.100 

0.000 
27.000 

3.500 
10.000 

0.000 

300.100 

32.000 
0.000 
0.000 

91.300 

0.000 

423.400 

2001 

100.000 

241.500 

0.000 
18.100 

0.000 

27.000 

3.500 
10.000 
0.000 

300.100 

32.000 
0.000 
0.000 

13.200 

0.000 

345.300 
............... ............... ............... .•....•.•...... . •..•..•....••. 

Costs per 16'tit C single product > 
Of It foreitn, S 
Of it variable,% 
Toul labour •• 

0.8711 
74.614 

0.000 
;9.JOO 

0.867 

74.313 

0.000 
;9.JOO 

0.857 

74.005 

0.000 
59.JOO 

0.1547 

73.689 
0.000 

59.•JOO 

0.691 

72.1535 
O.JOO 

H.:oo 
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Total Pr~tion C05ts in 100ClJS$ 

Tear ••••••••••• 

X of nm. capKity (single pr~t>

• .., •terial 1 ••• 

Other r.., ,..terials 

Utilities •• 

Energy ••••••• 

Labour, c!i rect • • • 

Repair, •intenrice 

Spares ••••• 

Factory overheads 

hctory costs • • 

Adainistrative overfleads •••••• 

lndir. costs, sales and distribution 

Direct costs, sales and distribution 

Depreciation • • 

Financial costs ••• 

Total pr~tion cJSts 

Costs per i.iit ( single procilct ) 

Of it foreign, X • 

Of it variable,X • 

Total labour • • • 

2002- 6 

100.000 

241.500 

0.000 
18.100 

0.000 
27.000 
3.500 

10.000 
0.000 

300.100 

32.00D 

O. llllO 

O.IOO 
0.000 
0.000 

332.100 

0.664 

75.730 
0.000 

59.000 
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IV···--·-······--··-----------------------·······-------··········-········-- COllfU 2.1 - IAlDO & CO. S.R.L., "IL.All, l"A. • 

let Wo.-ti,. Capit•t in 100ClJSS I 
Tur . 1992 1993 1994 1995-2006 . . . 

COYtrmte . . . . . mlc co to I 
Current mssets & 

Accounts receiv8ble 30 12.0 16.;u. 18.572 27.675 27.67'5 

Inventory 8nd -teri•ls 1611 2. 1 36.240 72.480 120.800 120.800 

Energy .. . . . 0 0.000 0.000 0.000 0.000 
I 

Spmres . . . .. . 180 2.0 1.500 3.000 5.000 5.000 

Wort in progress 5 n.o 2.346 2.651 4.168 4.168 

Finished prockJcts 30 12.0 16.744 ta.5n 27.67'5 27.67'5 I 
~in hn . . . . 3 104.1 2.792 0.4.ZO 0.590 0.590 

Total current usets 76.366 115.694 Ul5.909 185.909 

Current l i8bil ities 8nd 

Accounts pmymble •• . . . . 6 62. 1 3.166 3.749 4.749 4.749 I 
-·---·-------·· --- -- -... --·----- --------------- ··-----------·· 

let working capital . . 73.200 111 .945 181. 160 181 .160 

lncr-eue in working capit•l • 73.200 38.745 69.215 0.000 I 
••t working capit•l, locml a.nu 9.418 10.282 10.282 

let ~.-ting capit•l, foreign 64.430 102.527 170.878 170.878 I 
•ote: Ide • •ini111111 d8ys of covermee ; coto • coefficient of tur-nov.r • I 

CCllTACT SETS • .. OCTOBER 1990 
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SV························- •••••••••••••••·•••·••••••••••••••••••••••••••••• CCllFA• 2.1 • IALDO & CO. S.r.l •• '!!~All.!">.· 

I Source of Fi...nc•, construction in 1000JSS 

Tear ........................ 1990 1991 

I E~ity, ordinary .. 466.750 136.000 
E~ity, pref•rence. 0.000 0.000 
Subsidies, gr9ntS 0.000 0.000 

I Lcwn A, for•ign 344.250 170.000 
L,,_, 8, foreign •• 0.000 0.000 
L,,_, C, foreigt' 0.000 0.000 

I La.n A, local •••• 0.000 0.000 
Loan 8, local •••• 0.000 0.000 
LOill'I C, l<>eal •••• 0.000 0.000 

...................................... . .................................. 

I Tota• lo9" ......... 344.250 170.000 

Current l ilbil ities 0.000 0.000 

I 
Bank overdraft 13.770 34.340 

----·-··------· .......................................... 
Total flllds ............ 824.770 340.340 

I CCllTACT SETS ••• OCTOBER 1990 
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IV ••••·••••••••••• ..... ••••• ········---····································- CCMFAI 2.1 • IAlDO & CO. S.1.l., !Ill.AA, tr A~• • · · 

S-cit of fil'W'Clt, proit.r.tion In 'GllllJSS I 
Tnr •.•..••.•..... 199l 1993 '"' 1995·99 

E•ity, ordlnery •• 0.000 0.000 0.000 0.000 

£•ity, prefitrenee. 0.000 O.Ol'O e.ooo 0.000 
I 

5'aidia, 1r.,ts • 0.000 0.000 0.000 0.000 

L0811 A, •-ilft . ·64.211 -64.211 ·64.211 ·64.281 I 
L0811 I, •-ilft •• 0.000 0.000 0.000 0.000 

L0811 C, ·-ign . 0.000 0.000 0.000 0.000 

Loan A, local •••• 0.000 0.000 0.000 0.000 

L0811 I, local •••• 0.000 0.000 0.000 0.000 I 
L0811 C, local •••• 0.000 0.000 O.OOIJ 0.000 

........................ --·------------
..................................... -------------·-

Total loen ........ ·64.281 -64.281 ·64.211 -64.281 I 
Current li.tiilitiltS 3.166 0.513 0.999 0.000 

lri ownfreft .... 79.552 ·127.661 0.000 0.000 
... ........................ .. .................................. . .......................... ... ....................................... 

Total f\ftla ....... 11.437 -191.360 -63.212 ·64.281 I 
allT ACT SETS • • • OCTOIEI 1990 I 
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SV··--······································································· CCltFAI 2.1 · IAlDO & CO. S.l.l., MILAll, l~A.• ··· 

Cuhflow Tables. construction in 1000USS 

Te&:- • • 

Tot&l cash inf low 

Fin&nei•l resources 

S•les, net of tu 

Toul cu.Ii outflow 

Tot•l usets •• 

Oper•ting costs 

Cost of f in&nee 
• .,_,t 
Corporue tu 

Oividends p&id 

Surplus < deficit > 
Clall&ted cash b&l&nee 

Inflow, loc•l 

Outflow, loc.l 

Surplus < deficit > 
Inflow, foreign •• 

Outflow, foreign ••• 

Surplus ( deficit > 

Net cashflow •••• 

C1a1laited net CHhflo .. 

1990 1991 

1'1 .000 306.000 

111.000 306.000 
0.000 0.000 

124.770 340.340 

111.000 
0.000 

13.770 
0.000 
0.000 
0.000 

·13.770 
·13.770 

466.750 
406.000 

60.750 
344.250 
411.770 
·74.520 

-111 .ooo 
·111.000 

306.000 
0.000 

34.340 
0.000 
0.000 
0.000 

·34.340 

·48.110 

136.000 
106.000 
30.000 

170.000 

234.340 
·64.340 

·306.000 
-;111.~ 

CONTACT SETS ·-- :X:T08E~ 1990 



llY---------------------------------------------------------------·----------- COllFAR 2.1 • BALDO' CO. $.R.L., MILAll, 17~~· ··• 

Cashflow t8bles, prcica,ction in 1000USS 

Financial resources 

Sales, net of tu • 

Total assets • • 

Operating costs • 

Cost of finance • 

Repaymnt 
Corporate tu 
Dividends peid 

Surplus < deficit ) • 
Cia.ilated cash balance 

Inf low, local • • • 
Outflow, local ••• 
Surplus ( deficit ) 

Inflow, foreign •• 

Outflow, foreign •• 

Surplus < clef icit > 

Net cashflow •••• 

Cia.ilated net cashflow 

1992 

303.166 

3.166 

300.000 

382.718 

76.366 

~.930 

41.140 
64.281 

0.000 

0.000 

-79.551 

-127.661 

302.790 

77.040 
225.750 

0.376 

305.677 

-305.301 

25.870 

-1091.130 

1993 

600.583 

0.583 

600.000 

456.643 

39.328 

222.860 

35.998 
64.281 
94.177 

0.000 

143.940 

16.278 

600.540 
167.325 

4ll.2'5 
0.043 

289.318 

·289.275 

244.218 

-846.912 

1994 

1000.999 

0.909 
1000.000 

710.1169 

70.215 

332.100 

30.855 
64.281 

213.418 
0.000 

290. 131 
306.409 

1000.no 

295.602 

705.118 

0.27'9 

415.267 

·4l4.987 

385.267 

·461.645 

1995 

1000.000 

0.000 
1000.000 

638.449 

0.000 

332.100 

25.712 
64.2111 

216.355 
0.000 

361.551 
667.960 

1000.000 

296.955 

703.045 
0.000 

341.494 
-341.494 

451.545 
-10.100 

1996 

1000.000 

0.000 
1000.000 

635.363 

0.000 

332.100 

20.570 

64.2111 
218.412 

0.000 

364.637 

1032.597 

1000.000 

299.012 

700.9118 

0.000 
336.351 

-336.351 

449.488 

439.388 

1997 

1000.000 

0.000 
1000.000 

636.278 

0.000 

332. 100 

15.427 

64.281 
224.469 

0.000 

36l.n2 
1396.319 

1000.000 

305.069 

694.931 

0.000 

331.209 

-331.209 

443.431 

8112.819 

CONTACT SETS • • - OCTOBER 19'f0 
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Cashflow tables, prcica,ction in 1000USS 

Year • • • • • • • 1998 1999 2000 2001 2002 2003 

1000.000 1000.000 1000.000 1000.000 1000.000 1000.000 

---·-···-······ ········------- --------------- ............... --------------- -----·········· 
Financial resources 

Sales, net of tax • 

Total cash outflow • 

Total assets •• 
Opera:lng costs • 

Cost of f I nanc:e • 

Repay!lllflt 

Corporate tax 
Dividends peld 

Surplus < deficit > 
Cum1lated cash balance 

Inflow, local ••• 

Outflow, local ••• 

Surplus (deficit ) 
Inflow, foreign •• 

Outflow, foreign •• 

Surplus (deficit > 

0.000 

1000.000 

6ll.192 

0.000 
332.100 

10.285 

64.211 
226.526 

0.000 

366.808 
1763.127 

101.0.000 

307.126 
692.1174 

0.000 

326.066 

·326.:166 

0.000 
1000.000 

630.107 

0.000 

332.100 
5.142 

64.211 
228.583 

0.000 

369.893 
2133.020 

1000.000 

309.183 

690.817 

0.000 

320.924 

·320.924 

0.000 

1000.000 

562.740 

0.000 

332.100 

0.000 

0.000 

2ltl.640 
0.000 

437.260 

257tl.280 

1000.000 

311.240 

688.760 

0.000 

251.500 

·251 .500 

0.000 
1000.000 

593.980 

0.000 

332.100 

0.000 
0.000 

261.atk'l 
0.000 

406.020 

2976.300 

1000.UOO 

342.48'. 

6~7.520 

~.000 

251. 500 

· 2~ 1. ~JO 

0.000 

1000.000 

599.260 

0.000 

332.100 

0.000 

0.000 
267.160 

o.ooc 

~10. 740 

3377.040 

1000.000 

347.760 

~52.240 

O.·JOO 
251. ;oo 

·251.:iOO 

0.000 

1000.000 

599.260 

0.000 
332.100 

0.000 

0.000 

267. 160 

0.000 

400. 740 

1m.1ao 

1000.000 

347.760 

652.240 
O.JOO 

251 .500 
. 25 t 500 
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~et cashflow ••••• 

C1a.il•ted net cashfla.. 

441.374 

1:!2~. 193 
439.317 

1763.510 

4~7.260 

2200.n1 

406.020 

2606. 791 

400.740 

3001.n1 

400. 74C 

30.08.Z71 
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································--~---····································· CXlllfAI 2.1 • IALDO & CO. S.l.L., RILAll, ITALY····· 

Cashflow tebln, prcd.lctian in 100CUSS 

THr ••••••• 2006 

Total cash inf low 1000 .000 1000. DO;; 1000. 000 

flrwncial ~es 

sat .. , nat of tu: 

Total cash autf low 

Total -ts .. 

Operating coats • 

Cost of firwnce • • .,...,..,.t 
corporate tu: 

Dividends s-id 

Sut~lus < deficit > 
CU..latad cash ti.lance 

Inflow, local ••• 

OUtf low, local • • 

Surplus < deficit > 
Inflow, foreign •• 

outflow, foreign . 

Surplus < deficit > 

Net cashflow • • 

C....,latad nat cashflow 

0.000 
1000.000 

599.260 

0.000 
312.100 

0.000 
0.000 

267.160 

0.000 

400.740 
4171.521 

1000.000 
347.760 
652.240 

0.000 
251.500 

-'.?51 .500 

400.740 
3809.010 

0.000 
1000.000 

599.260 

0.000 
m.100 

0.000 
0.000 

267.160 

0.000 

400.740 
4579.261 

1000.000 
347.760 

652.240 

0.000 
251.500 

-251.500 

400.740 
4209.750 

0.000 
1000.00C 

599.260 

0.000 
332.100 

0.000 
0.000 

267.160 

0.000 

400.740 
49111.001 

1000.000 
347.760 

652.240 
O.DOC! 

251 .500 
-251.500 

400.740 
4610.491 
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--------·--·-----------------------------------------------·-····--··-··--- COIFAI 2.1 • IALD.:I & CO. S.l.L., MIL.All, ITAll ···•· 

Cesllf l av Di ICCU'lti ng: 

•> Eq.iity pmid ,,.,._ let Inc- flw: 
let prnent Vlllue •••••••••••••• 

lnte""'9l l•t• of let&lrn (lllltE1) 
b) let worth wrsu. let c•sh return: 

let present Vlllue •••••••••••••• 

lntern11l l•t• of leturn \IU£2) •• 

c> lntern11l lite of leturn on tot1l fnwstlllnt: 

1361.57 •t 
21.65 l 

1518.05 •t 
29. 10 l 

let present v•lue • • • • • • • • • • • • • • 1455.61 8t 

lntern11l l•t• of leturn < lltl > •• 23.48 l 

let Worth • Eq.iity pmid plu. reserves 

10.DO l 

10.00 l 

10.DO l 

COllTAr.T SETS -·- OCTOBER 1990 



llV··········································································· CQllfAll 2.1 • IALDO & CO. S.l.L., RILAll, ITAl! ··· 

Tur ••• 

Tot1l sales, incl. sales tax • 
Less: Y1rimbl• coats, incl. ules tu. 

1992 

300.000 
0.000 

v1rimbl• •rein • • 300.000 
As I cf tot1l sales 100.000 

Non·Y1rimbl• costs, incl. dlpreci1tion 306.630 

As X of tot1l sales 

Cost of finenc• 

Gr-oss profit 
All-.:n .. 

Tulbl• profit 
Tix • 

Net profit 

Dividends peid • 
Undistribut~ profit 
Acc111Ul1t~ ~istribut~ prof it • 

Gross profit, I of tot1l sal .. 
Net profit, X of tot1l sal .. 
ROE, Net profit, I of ~ity • 
ROI, Net profit•inter-est, I of invest. 

·2.210 

41.140 

·47.no 
0.000 

. ~7.770 

0.000 

·47.770 

0.000 
·47.770 
·47.770 

-15.923 
-15.923 
·7.925 
·0.557 

1993 

600.000 
0.000 

1994 

1000.000 
0.000 

1995 

1000.000 
0.000 

600.000 1000 .000 1000.000 
100.000 100.000 100.000 

321.560 435.600 433.400 

271.440 564.400 566.600 

45.240 56.440 56.660 

35.991 30.855 25.712 

235.443 533.545 540.1188 
0.000 0.000 0.000 

235.443 533.545 540.8118 
94.177 213.418 216.355 

141.266 

0.000 
141.266 
93.495 

39.240 
23.544 
23.437 
14.424 

320.127 

0.000 
320.127 
413.622 

53.354 
32.013 
53.111 
27.037 

324.533 

0.000 
324.533 
738.155 

54.089 
32.453 
53.842 
26.980 

1996 

1000.000 
0.000 

1000.000 
100.000 

433.400 

566.600 
56.660 

20.570 

546.030 

0.000 
546.030 

218.412 

327.618 

0.000 
327.618 

1065.m 

54.603 
32. 762 
5,_354 

26.822 
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let lncooe Stet.-ent in 100CklSS 

Teer . . . . . . . . 

Totel seles, incl. sales tu . . . . 
less: verieble costs, incl. sales tu. 

·;eri.tile •rgin . 
As % of totel sales 

Non·verieble costs, incl. depreciation 

Operetionel •rgin 
As % of tot el sales 

Cost of f i nance 

Gross P'~fit •• 
Allowan.;es •• 
Tu.tile profit • 
Tu •.• 

Net profit 

. 

Dividends peii1. ••••• 
Undistributed profit •• 
~cc:uiMl•ted ~istributed profit 

Gross profit, % of totel seln 
Net profit, % of totel seln 
ROE, let profit, % of equity • 
ROI, let profit+interest, % of invest. 

1997 

1000.000 

0.000 

----···---·----
1000.000 

100.000 

423.400 

----·-------··-
576.600 

57.660 

15.427 
........................................... 

~Sl. l72 

0.000 

561.1n 

224.469 
... ...................................... 

336.703 

0.000 

336.703 

1402.477 

56.117 

33.670 

55.861 

27.125 

1998 1999 2000 2001 

1000.000 1000.iJOC 1000.000 1000.000 
0.000 0.000 0.000 0.000 

.......................................... ... ...................................... ... .................................... ... ...................................... 

1000.000 1000.000 1000.000 1000.000 

100.000 100.000 100.000 1CO.ooo 

423.400 423.400 423.400 345.300 
........................................... ... ........................................ ........................................ ........................................... 

576.600 576.600 576.600 654.700 

57.660 57.660 57.660 65.470 

10.285 5.142 0.000 0.000 
........................................... ... ....................................... ... ....................................... ---------------

566.315 571.451 576.600 654.700 

0.000 0.000 0.000 0.000 
566.315 571.451 ';76.600 654.700 

226.526 228.583 230.640 261.880 
... .......................................... ... ....................................... ... ...................................... ... ........................................ 

D9.719 342.875 345.960 392.820 

0.000 0.000 0.000 0.000 
339.719 342.875 345.960 392.820 

1742.266 2085. 140 243l .100 2823.920 

56.632 ~7. 146 57.660 65.470 

D.979 ~.287 34.596 39.282 

56.373 56.!185 57.397 65. 171 

26.967 26.808 26.650 30.260 

CONTACT SETS ··· 0Cf08ER 1990 
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I 
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Tur •••• 2003 2005 

Total sales, incl. sales tu . 1000.000 1000.000 1000.000 1000.000 1000.000 

Less: verimle costs, incl. sales tu. 0.000 0.000 0.000 0.000 0.000 I 
........................................... ... .................... -- ... -- ... - ..................................... . ...................................... -- ------------· 

Vari.tile mrsin . . 1000.000 1000.000 1000.000 1000.000 1000.000 

As X of total sales 100.000 100.000 100.000 100.000 100.000 I 
Non·,,.riabl~ costs, incl. dl!preciation 332.100 332.100 332. 100 332.100 332.100 

..................................... ... ....................................... _ ....................................... -----·--------- ----------··---
Operati-l •rgin . 667.900 667.900 667.900 067.900 667.900 

As X of total sales 66.7'90 66.1'90 66.7'90 66.1'90 66.7'90 I 
Cost of fiNnCe . . . . 0.000 0.000 0.000 0.000 0.000 

........................................ ........................................ -- -- -... -- ................. - ·--·----··· ... ·-- ....................................... I 
Gross profit . 667.900 667.900 667.900 667.900 667.900 

All~es . . . 0.000 0.000 0.000 0.000 0.000 

Tauble profit 667.900 667.900 667.900 667.900 667.900 

Taa . . 267.160 267. 160 267.160 267.160 267.160 I 
.. ....................................... .. .......................................... .. ...................................... ---··---· ................. .. ..................................... 

Net profit . . . . . . . . . . . 400.740 400.740 400.740 400.740 400.740 

Dividends pmid . . . . . . . . 0.000 0.000 0.000 0.000 0.000 I 
Undistributed prof it . . . . . . 400.740 400.740 400.740 400.740 400.740 

Accuiulated ...-distributed profit 3224.660 3625.400 4026. 140 4426.880 4827.621 

Gross profit, X of total sales 66.7'90 66.7'90 66.7'90 66.7'90 66.7'90 
I 

let profit, X of total sales 40.074 40.074 40.074 40.074 40.074 

ROE, Net profit, X of ..,ity . 66.485 66.485 66.485 66.485 66.485 

ROI, let profit•interest, X of invest. 10.870 30.870 30.870 30.870 30.870 I 
COllTACT SETS • • • OCTOIER 1990 
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SV········································--··-·········--·----··--·········· COllFAI 2.1 · IAlDO & C. S.l.L .• "ILAll. :r.a~· ---

Projected lal.-.ce Sii-ts. construction in 1000USS 

Tear 

ToUl assets 

Fixed assets. net of depreciation 

Construction in pr09ress 
Current assets • _ _ • • • • • 

Cash. bank •••••••••• 

Cash svrplus, financ:e available 

loss carried fo~nl 

Loss • • • • • • • • • • • • • • 

Total liabil it\es 

Eq.ii ty capital 

lesenies, retained profit 

Profit ••••••••• 

Long and llediUI term debt 

Current liabilities •.• 

Bank overdraft, f inanc:e req.iired. 

Total debt •• 

Eq.iity, S of liabilities 

1990 1991 

824. T1'0 1165. 110 

0.000 

824.TTO 

0.000 

0.000 
0.000 

0.000 

0.000 

824.TTO 

-·---··--------
466.750 

0.000 
0.000 

344.250 
0.000 

13.TTO 

358.020 

56.592 

824.TTO 

340.340 

0.000 
0.000 

0.000 

0.000 

0.000 

1165.110 

---·---------·-
602.750 

0.000 

0.000 
514.250 

0.000 
48.110 

562.360 

51.733 

COllTACT SETS ••• OCTO&ER !c;9" 
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IV-----------··························-------------------------------------- ClllF.11 2.1 • IAlDO & CO. S.l.l., Nil.All, ITALr ··· 

Projected lalm Sllwta, Pro4Etion in 100CMS I 
, .. ,. . . . . 1992 1993 1994 1995 1996 

Total -t• 1113.547 11D.452 1342.527 1602.719 1866.115 I --------------- ................................... .. ........................................ ... .................................... ... ............................... 
Fixed -t•, net of dlpreci•tlon 1059.410 953.710 850.210 748.910 647.610 

c-truction in proereu 0.000 0.000 0.000 0.000 0.000 

turrmt -t• . . . . . . . . . 73.575 115.274 115.318 115.318 185.318 I 
CMll, bank . . . . . . . . . . . 2.192 0.420 0.590 0.590 0.590 

taall MS"PlUS, firwice -ilmbl•. 0.000 16.271 306.409 667.960 1032.597 

L- e11rrfed f-rd 0.000 47.770 0.000 0.000 0.000 

LOA . . . . . . . . . . . . . . 47.770 0.000 0.000 0.000 0.000 I 
Total liabilities • 1113.547 1133.452 1342.527 1602.719 1866.115 

........................................... -------------·- ........................................... ........................................... ... ....................................... I 
IE~ity capital . . 602.750 6QL.;>D 602.750 602.750 602.750 

lnerwt, ret•inad profit 0.000 0.000 93.495 413.622 738.155 

Profit . . . . . . . . . 0.000 141.266 320.127 324.533 327.618 

LOftl and mdiYI tenll dmbt . 449.969 385.611 321.406 257.125 192.844 
I 

turrmt limil itin • . . . 3.166 3.749 4.749 4.749 4.749 

... ~.ft, filWICe req.iired • 127.661 0.000 0.000 0.000 0.000 I 
Tot1l d.tlt . . . . . . . . 510.7W 389.437 326.155 261.874 197.592 

IEc,iity, S of limllitin 50.927 53.171 44.197 37.607 32.300 I 
CONTACT SETS ··- OCTOBER '.990 

-------··----····································--·-····-················· CCllFAI 2.1 • I.UDO' co. 5.1.L., MILAN, ITALT ••·•· I 
Project.cf hlance ShMtl. Procllction in 100CllSS 

Tear • • • • 

Totll HHtl 

Fla.cf 1s1et1, net of cllpreci•tion 

c-truction In pr09r•• 
Currmt assets • • • • • • • 

c.sh, bank • • • • • • ••• 

C8Sll -silua, fl1W1Ce avai l8bl• • 

LOH c:arrled f-rd 

LOii • • • • • • • 

Totll l iabll I tier 

E~ity capital • 
.... ,.,,.., ret•inad profit 

Profit • • • • • 

LOftl lfld mdfYI ter11 debt 
Current l 18btliti• • 

lri overdraft, finance r•ired. 

Totll debt 

E~ity, S of ltlbil it in 

1997 1991 

2138.538 2414.045 

556.310 465.010 

0.000 0.000 

115.S11 185.318 
0.590 0.590 

1396.319 1763.127 

0.000 0.000 

0.000 0.000 

2138.531 

602.750 
1065.m 

336.703 

121.563 
4.749 

0.000 

1:S:S.311 

211.1115 

2414.045 

602.750 
1402.477 

339.719 

64.211 
4.749 

0.000 

69.030 

24.9611 

1999 

2692.639 

373.710 

0.000 

185.318 

0.590 
2133.020 

0.000 

0.000 

2692.639 

602.750 
1742.266 

342.875 

0.000 
4.749 

0.000 

4.749 

22.315 

2000 

3031.599 

282.410 

0.000 

185.318 

0.590 

2570.280 
0.000 

0.000 

3031.599 

602.750 

2085.140 

345.960 

0.000 
4.749 

0.000 

4.749 

19.Sl6 

2001 

3431.419 

269.210 

0.000 
1115.318 

0.590 

2976.300 

0.000 

0.000 

3431.419 

602.750 
2431. 100 

392.820 

0.000 

4.749 

0.000 

4.749 

17.566 
.................................................................................................................................................................................. 
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··········································································- COIFAI 2.1 - IAIOO & CO. S.R.L., Mil.All, l~AL• · · ·· · 

I Projected hl..:e Sheets, ProG.action in 100ClJSS 

Tear . . . . . . . . . . . . 2002 2003 2004 2005 2006 

I Total Hsets . . . . . . . 3832.159 4232.899 4633.639 5034.379 5435. t19 

--------------- --·----··-··-·· ............................... ----·--------·- ... .............................. 
Fixed assets, net of depreciation 269.210 269.210 269.210 269.210 269.210 

I 
Construction in pt"ogress 0.000 0.000 0.000 0.000 0.000 
Current assets . . . . . . . . 185.318 185.318 185.318 185.318 185.318 
Cash, bank . . . . . . . . . . 0.590 0.590 0.590 0.590 0.590 
Cash surplus, fin..:e available 3377.040 3m.1a0 4178.521 4579.260 4980.000 

I Loss carried forward 0.000 0.000 0.000 0.000 0.000 
loss . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I Total liabilities • . . . . . . . 3832.159 4232.899 4633.639 5034.379 5435.119 
-·----------··- ....................................... ...................................... ............................ -- --- ·-··----------· 

Equity capital . . 602.750 602.750 602.750 602.750 602.750 

I 
Reserves, retained profit 2823.920 3224.660 3625.400 4026.140 4426.aao 
Profit . . . . . . . 400.740 400.740 400.740 400.740 400.740 
long and medii. tena debt 0.000 0.000 0.000 0.000 0.000 
Current liabilities . . . 4.749 4.749 4.749 4.749 4.749 

I 
lanlt overdraft, finance required. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . 4.749 4.749 4.749 4.749 4.749 

I 
Equity, % of liabilities 15.729 14.240 13.008 11.973 11.090 

COllTACT SETS ••• OCTOIER 1990 
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IV·················--------·------··-··--···-···-···-··---------··----------- CXMFAI 2.1 - llAlDO' co. S.l.l.. !ULU, iav ... 

Forti!!! fi!.S!!E!.11 f;ff!§l in 100ClJSS 
Economic Anmlysis fncluditll indirect effects 

100 ..-iits fortign cu • 

total f'lreign inflow • 

..,ity capital - -
s;aidies, grants 

loans I overdraft 

up>rts - - - -
indirect effects -
total foreign outflow -
royalties - . - . 
.... ipmnt . . . . 
iaported .. terials 

r~t l,,_ I overd. 

otllff r~ts . 
repatriated ...,es 

dividends paid • 

interests . . 
indirect costs . 

net foreign udl9e flow 

iaport 11.bstit•n effect 

net forgn uchge effect 

present values at 

foreign udlange flow • 

net forgn udlge effect 

100.00 ..-ii ts lac:al QI 

grand total t-:ital c-tr. 

514.95 
............................... 

0.00 

o.oc 
514.95 

0.00 

0.00 

4800.43 

----·---·---
0.00 

496.39 

3555.15 
514.95 

0.00 

0.00 

0.00 

233.24 
0.00 

·4215.41 
13900.00 
9614.52 

10.00 l 
·2210.16 

3125.42 

514.25 
.............................. 

0.00 

0.00 

514.25 

0.00 

0.00 

653.11 
.............................. 

0.00 
605.00 

0.00 
0.00 

0.00 

o.oo 
0.00 

41.11 
0.00 

·131.16 

0.00 
-131.16 

allTACT SETS 

••••••••• ~truction •••••••••• procl.ction 
total procl.c. 1990 1991 1992 1993 

0.70 344·_25 170.00 0.31 0.04 

----··------ ·----------- --·-·-------
_.., __________ 

--·---------
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.70 344.25 170.00 0.31 0.04 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o.oc 

4147.32 411.77 234.34 305.61 219.32 

------------ ............................... --------·-·· ................................ --·---------
0.00 0.00 0.00 0.00 0.00 

-108.61 405.00 200.00 64.11 31.14 
3555.15 0.00 0.00 135.45 150.90 
514.95 0.00 G.00 64.28 64.28 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

115.13 13.77 34.34 41.14 36.CO 
0.00 0.00 0.00 0.00 0.00 

·4146.62 ·74.52 -64.34 -~-30 ·219.21 
13900.00 0.00 0.00 300.00 600.00 
9753.31 ·74.52 -64.34 -5.30 310.72 



-------------------------·······----··-·······---·························· CQMFM 2.1 • IALOO & CO. S.l.L •• IUL.All, tr.at• ·· · ·· 

Foreil!! Ii""- liff!§S in 100ClJSS 
Ec-ic Anmlysis includl,. indir.ct effects 
100 ~its fonitn C1I • 

toUl foreitn inflOll 

equity capital . . 
subsidies, 9rants 

loans & -.traft 

exports . . . . 
indirect effects • 

total foreitn outfl011 

royalties . . . . . 
equis-nt . . . . . 
illlpOl'ted •tarials • 
repeymnt l- & av.rd. 
other 1qwrw1ts . . 
repetriated ,...._ 

dividends p11id • 

interests . . . 
indil'ect costs • 

net foreisn ucfl9e fl°" 
illlpOl't subatit'n effect 

net fortn udlge effect 

prnent values at 

fonitn uc11.,.. flOll • 
,..t fortn ucllge effect 

100.00 ~its local C1I 

199fo 

o.28 

·-----····-'"' 
0.00 
0.00 

0.28 

0.00 

0.00 

415.27 
.................................... 

!!.Oil 

68.61 
251.50 
64.28 

0.00 

0.00 

0.00 

30.85 
0.00 

·414.119 

1000.00 

585.01 

10.00 % 
·2210, 16 

3825.42 

1995 

0.00 
................................... 

0.00 

0.00 

0.00 
0.00 

0.00 

341.49 

------------
0.00 
0.00 

251.50 

64.28 
0.00 

0.00 

0.00 

25.n 

0.00 

·341.49 

1000.00 
658.51 

COITACT SETS 

pracb:tian 

1996 1997 1998 1999 2000 

0.00 0.00 0.00 0.00 0.00 
- .............................. ... ................................. ... ................................. ... ............................... ... ............................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.Q;J 0.00 0.00 
0.00 0.00 0.00 0. ) 0.00 

336.35 3l1.21 326.07 320.92 251.50 
................................... .................................... ------------ ... ................................ .................................... 

0.00 0.00 o.oo 0.00 0.00 
0.00 :1.00 0.00 0.00 0.00 

251.50 251.50 251.50 251.50 251.50 
64.28 64.28 64.21 64.21 0.00 
0.00 0.00 0.00 o.oo 0.00 
0.00 ~.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 0.00 

20.57 15.43 10.28 5.14 0.00 
0.00 0.00 0.00 0.00 0.00 

·336.35 -331.21 ·326.07 ·320.92 -251.50 
1000.00 1000.00 1000.00 1000.00 1000.00 
663.65 668.79 673.93 679.08 748.50 
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-----------------------------···----------------------------------------·-- COtFU 2.1 - IAlDO & CO. S.i!.L., lllLAll, ITALT · ·· · · 

Foreil!! fa~ fffss:S in 1 OCIClJSS 
Ecanc.ic Arwlysis inch.:ling indirKt effects 
100 units foreign OJ • 

toui foreign inti.ow • 

~ity capit•l - . 
subsidies, grants 

l~ ' overdr•ft 
exports . - . . 
indirect effects • 

toul foreign outflow . 

rOY11lties . . . . 
~ii-nt - . . . 
i111p>rted .. teri11ls 

r~t loens & avwnf. 
other r~ts. 
repmtri11ted ...,.. 

divict.nds pmid • 

interests - . 
indirect costs • 

net foreign eachge flow 

i111p>rt substit'n effect 

net forgn uchge effect 

present values •t 
fore;gn ucl!enge flow • 

net forgn uchge effect 

100.00 1r1its local QI 

2001 

0.00 

---·--------
0.00 
0.00 

0.00 

0.00 
0.00 

251.50 
... ............................ 

0.00 

0.00 
25~ .50 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

-251.50 

1000.00 

748.50 

10.00 x 
-2210.16 

3825.42 

2002 

0.00 

----·-·-----
0.00 
0.00 
0.00 

0.00 

0.00 

251.50 
.................................... 

0.00 

0.00 

251.50 

o.oo 
0.00 
0.00 

0.00 

0.00 
0.00 

-251.50 

1000.00 

741.50 

CONTACT SETS 

production 

2003 2004 200S 20C6 2007 

0.00 0.00 0.00 0.00 0.00 
............................... ................................... .. ........................... ................................... .. ............................... 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 !l.00 0.00 
0.00 0.00 0.00 0.00 iJ.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

251.50 251.50 251.50 251.50 -2?'9.49 
... .............................. ............................. ------------ ------------ .. ........................ 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 -280. 19 

251.50 251.50 251.50 251.50 0.00 
0.00 0.00 0.00 0.00 0.70 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

-251.50 -251.50 -251.50 -251.50 279.49 
1000.00 1000.00 1000.00 1000.00 0.00 
748.50 741.50 748.50 741.50 279.49 
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OPPORTIJNl1Y STUDY 

O. SUMMARY AND CONCLUSIONS 

This study analyses the opportunity of installing a plant for the assembling of domestic water pumps. 

The envisaged unil has a nominal annual capacity of ~bling 50,000 pumps : 25,000 having a flow 

rate of 50 litres/minute at 25 mHcad (pump 81); 25,000 having a flow rate of 50 litres/minute at 1.8.5 

mHcad (pump 100) designed and manufactured by DAB, Padua, Italy.<1> 

The financial analysis of such a project was carried oUL 

Details arc given in chapter 9. 

The salient data of the project are as follows: 

• r1X:d assets: USS 1,974,400 (USS 987,00> in foreign currency) 

• Wori<in& capital (at full production): USS 1,058,4~ (USS 1,045,500 in foreign currency) 

• lnl;unal Rate of Retym: 30.28% 

• Brcak·Evcn Point (at 5th year of production) 16% 

• Pay.Back Period: less than 5 years (including construction period) 

• Employees: 33 

The evaluation cf the foreign exchange effect was also carried out. 

It show.. a saving of USS 9,379,l(J() (as present value at 10%). 

On the basis of the analysis in this study it is recommended that a feasibility study be undertaken. 

(1) For 1ddi1ional backpound material, sec Volume I p. 201. 
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1. 

OPPORnJNl'IY snJDY 

INTRQDUCDON 

Domestic pumps are hydraulic machines widely used in Nigeria for the distribution of water in 

dwellings. for pumping water from wells and for raising the pressure provided by the main regular 

flow. 

The pumps which are considered in this project are horizontal centrifugal self priming types and 

their main features are: 

- body and support in cast iron 

- impeller, diffusor, ventury and nozzle in TECHNOPOL YMER A 

- shaft in chrome stainless steel 

- high quality mechanical seal 

- rotor supported by ball bearings 

- single phase electrical motor (0.59 kW and 0.74 kW), IP44 protection, win~ in class F, capacitor 

permanently built in 

Delivery (0 in litres/minute) 

0 5 10 15 20 30 40 50 

Manometric lift (in metres) 

. pumps type 81 50 46 42.5 39 36 30 20 25 

. pump type 100 53 50 47.5 44.5 42 37 32.5 28.5 

Herc below the section view and the exploded drawing showing all the parts of the pump arc 

incluJed. 
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1 Pump body 
2 f/eCtOr body 
3 Suppotf " ,,,,,,.,,., 
6 DitfustN 
7 Motor sllah 
8 Ventun 
9 NOZZie 

10 Motor body 
11 Motor end CONr 
12 Fen 
13 Fen ctwer 
14 r.,,,,.,., CO* 

15 Splash guard 
16~1SN1 

17 Slleh key 
18 s.Jf loc*ing nut 
19 fJd '*""9 
20 Bel oeenng 
21 Spting ,,..,,., 
22 Tenninel blOClc 
23 Capecitor 
24 T•bolr 
25 Fiiiing plug 
26 DrUlplug 
27 "()" Ring 
30 ,,,,,,.,,., spece: 
45 Scmr 
'6 Seel 
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2. 

2.1 

2.2 

2.3 

OPPOR11JNl1Y m.JDY 

MARKET AND Pl.ANT C~PACDY 

The pumps object of lhis study arc suitable lo be employed for raising water for domestic, 

agricultural and industrial uses. They arc commonly used to pump water from artesian wells. 

DEMAND AND SUPPLY 

According to the data supplied by NJD.B .. the demand of this kind of pumps exceeds 300,CXXJ units 

per year. 

The demand is satisfied by imports. The sources of suppliers arc from llaly, Spain and Germany. 

PLANT CAPACl1Y 

I 

I 
I 
I 
I 
I 
I 
I 

The proposed plant is designed for the assembling, annually, 25,CXXJ units of pumps type 81 and I 
25,CXXJ units of pumps type 100, imported in CKD. This production is based on 250 working 

days/year, 1 shift/day, 8 I.ours/shift. This is the first step of a programme which forc:sccs, for the 

future, the local production of almost all the parts of the pumps. 

In the second phase, the engineering industries in Nigeria (like foundries and electro-mechanical 

workshops) will be able to supply parts and sub-assemblies, including lhe electric motor. This 

requires capital investment in modem automatic machines tools, and can be implemented when the 

1st phase has reached the goal in penetrating a large segment of the market. 

SALE PRICE AND REVENUE 

At the present, these pumps are sold in Nigeria at USS 115 and USS 135 respectively. The following 

ex-works selling prices will be assumed: 

Pumptype81 USS 90 

Pump type 100 us s 100 

It is expected that the plant will reach its nominal output in the 3rd year of operation, passing 

through two steps. The revenue will be as follows: 

1st year (60%) 
2nd year (80%) 
3rd year (100%) 

USS 2,850,000 
USS 3,800,000 
USS 4,750,000 
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3. 

3.1 

3.2 

3.3 

3.4 

4. 

OPPORTIJN11Y snrov 

MAJERIAU AND INPUfS 

The various components arc shown under chapter 1. 

The relevant costs arc as follows: 

Pump rypc 81 25,<XX> x 56 = 

Pump rypc 100 25,<XX> x 65 = 

For a total of 

ELECTRIC ENERGY 

The insiallcd power is 5C kW 

The coefficient of utili7.ation is 0.6 

The kWh consumed in 1 year will be 

so x 0.6 x 250 x 8 = (i(),(XX) kWh 

us s 1,400.<XX> 

us s 1,625.<XX> 

us s 3,025.<XX> 

The relevant cost considering 0.1 US S/kWh is US S 6,<XX>. 

COMPRESSED AIR 

The conprcsscd air is nccdcd in small quantity for the operating of pneumatic tools and for other 

services. 

The relevant cost is already considered in 1he eledric energy expenditures. 

INDUSTRIAL WATER 

lndus1rial water is needed for the lcsling of 1he pumps. The quan1i1y required is negligible. 

LOCATION 

The planl should be localed in an induslrial area in order to have 1be possibilily 10 u1ilize 1he services 

needed. 
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5. 

5.1 

5.2 

5.3 

OPPORTIJNl'IY snmv 

PROJECT ~INEERING 

PRODUCOON EQUIPMENT 

The production equipment will consist mainly of: 

- 15 assembly beaches equipped with pneumatic and normal tools 

- 1 mac:hiac for the~ mounting 

- 1 pump testing unit 

- 2 clcctric motors testing units 

- 1 painting unit 

It is worth mcntiMing tbal by adding other minor equipment it will be pos.Uble to assemble other 

types of pumps whose demand, al present. is not considered important. 

ANCIUARY EQUIPMENT 

The ancillary equipment consists of: 

- coataiacrs 

- store shcM:s 

- packaging equipment 

- others 

AUXILIARY EQUIPMENT AND INSTALLATIONS 

Auxiliary equipment consists mainly of electrical substation (which includes an emergency gcn-scl), 

the compressed air equipment and the induslrial pumping station. 

The installations arc: 

- the power distribution 

- the lighting and carlhing systems 

• the compressed air 

- the industrial and drinking water networks 
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S.4 

S.5 

OPPORTIJN11Y STIIDY 

TRANSPORT EQUIPMENT 

The internal transport of material will be done with the help of manual trans-pallets or by band. 

For the cxrcmal transport a pick-up is considered necessary. 

LAY-Our AND Cl\1L WORKS 

The plant will COYCr an area of about 1,600 sq. meters subdMdcd as fellows: 

- assembly and 6aishing areas 600 sq. mlS 

- intermediate store areas 200 •• 

- CKD store-room 300 •• 

- finished product store-room 

- utilities room 50 • • 

- offices and social services 150 • • 

The building will be in coaacte structures and ils dimcmioas will be 40 x 40 x 6b. 

The roofing will be in asbestos cemcat sheets support~ by a ligbl steel structure. 

The walls will be in cement blocks or clay bricks, plastered both iatemally and externally. The floor 

will be of antidust coaacte slabs, allowing an overload of l(XX) ~/sq.mt. 

Tbc floors of the offices and sanitary rooms will be in ceramic tiles.. 
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5.6 INVFSTMENT COSTS 

The macbinery and cquipmeot ba\'e been quoted by IDlcrDAB, Padua, Italy. 

The in\ICSlmeot costs arc estimated as follows: 

Descripd• LC FC Total 

Machinery and cquipmeot FOB Europcaa Port 500,000 500,000 
Transport, lllCS and duties 100,000 50,000 150,000 
Ercctioa 50,000 280,000 330,000 
Land and site preparation 50,000 50,000 
CMl works and~ 640,000 640,000 
Spare parts 10.000 10,000 

Tolal lt0,000 M0,000 1,680,000 

Coatiap-da lK 14,ooo 14,ooo 161,ooo 

Gnadtolal 914,ooo 914,ooo 1.141,DOO 

The industtial life of the plaal can be coasidercd as 15 years. 

The aaaual cxpcuditurcs for maintCDaDCC arc estimated at US S 10.000. 

In the financial evaluation the ilMstmeot C05IS, including contingencies arc so sulHIMded: 

Preproduction ~nditurcs FC USS 25,000 

Preproduction ~aditurcs LC USS 50,000 

Macbiaery re USS924,000 

Machiacry LC USS 165,000 

Land and sire preparation LC USS 55,000 

Cavil work and building LC USS704,000 

----------
TOTAL USS 1,923,000 

6. PLANT ORGANIZATION 

The planr is considered an autonomous unir, complere with utilities and facilities, operating under 

the direction of na indcpcndenr organization. 
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7. 

7.1 

7.l 

OPPORnINrlY snmv 

M&N-POWER 

The man-power required for the plant operation docs not need special trainiog. It is anyway 

recommended that al least S persons attend a 15 days training course within the premises of the 

supplier. 

The rc1cvant cost is estimated al us s 25.000. 

Moreover, a technical a.Wstance provided by one expert made available by lnterDAB for 6 months 

after the start-up is suggesccd. The rc1cvant cost is estimated al 100,000 US Dollars.. 

MANAGEMENT 

Gcocral manager 
Technical manager 

ADMINISTRATIVE DEPI'. 

Accountant 
Purchasing Dept. 
Sales dept. 
Store keeper 
Clerks 

1 
1 

Salary (Naira/ycar) 

50,000 
40,000 

2 90,000 
Cherhcads 40% 36,000 

1 
1 
1 
1 
2 

126,000 
(USS 16,000) 

Salary (Naira/ycar) 

12,000 
12,000 
12,000 
12,000 
10,000 

6 58,000 
Overheads 40% 23,200 

81,200 
(USS 10,300) 

DOMESTIC PUMPS ASSEMBLING PLANT Pap us 



OPPORTIJNTl'Y S'!'UDY 

7.J PRODUcnON DEPI'. 

7.4 

8. 

9. 

Production manager 
Shift operators 

MAINTENANCE DEPI'. 

Mechanics 
Elcctric:iaa 
Helpers 

Summary 

Administrative 
Production 
MaintelWV ~ 

1 
20 

Salary (Naira/ycar) 

40,000 
160,000 

21 200,000 
Overheads 40% 80,000 

1 
1 
2 

280,000 
(USS 35,500) 

Salary (Naira/ycar) 

10,000 
10,000 
12,000 

4 32,000 
Overheads 40% 12,800 

8 
21 
4 

33 

44,800 
(USS5,700) 

USS26,300 
USS35,500 
USS 5,700 

USS67,500 

IMPLEMENTATION SCHEDULE 

The time occdcd to design, t..uild and start-up the plant is in the range of 18 months. 

FINANCIAL EVALUATION 

The financial evaluation was carried out by means of the COMFAR, whose schedules are enclosed 

as Annexe 1. 

In addition to the coefficients and parameters indicated in the foreword, the following was 

considered: 
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9.1 

9.1.l 

9.1.2 

9.1.3 

OPPOR1UNl1Y snJDY 

INPUTS 

lnmtmcnt costs 

The total in"VCStment costs amount to 1,974,400 US Dollars. The portion in foreign currency accounts 

for 987,000 US Dollars. 

Details or :hcsc figures arc shown in chapter 5.6. 

Soum or finance 

The financing was assumed as follows: 

- Equity 

- Foreign Loau 
(interest 8%) 

1st disbursement 

USS675,000 

USS250,000 

2nd disbursement 

USS463,000 

USS535,000 

Total 

USS 1,138,000 

USS 785,000 

- Bank overdraft: (interest 15%) : It has been introduced in the input data to cover the 
interests to be paid during the construction period and calculated by the 
COMFAR. It can be used to cover part or the working capital before 
the plant starts the production. 

Working capital 

The working capital is proportional to the production programme, which, according to the 

assumptions. is as follows: 

1st ycar60% 

2nd ycar80% 

3rd year 100% 

When the plant is in full production. the required working capital amounts to 1,058,423 US Dollars 

in foreign currency. 

It is worth mentioning that raw materials shall be available just before the commissioning and start· 

up or the plant. This means that a portion or the working capital (say for the first year or operation) 

shall be available at least 6 months before the plant starts to produce. 

The ncccs~ary sum is USS ti63,082. 
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9.1.4 Total prodmion costs 

The total production costs vary acoording to i:he plant output, interests and depreciation. The first 

I 

I 
I 

year of operation. when the pla'lt operates at 60% of its nominal capacity, the production costs I 
amount to USS ~237,1.80. In the third year, at full production. the costs a:nount to USS 3,330,480, 

then they start a slligbt decrease year after year to reach a con.'ilant amc.unt of US $ 3, 108,000 from I 
the 11th to the 15th year. 

9.15 Salesmrnve 

When the plant operates at full capacity the revenue is USS 4,750,000. 

As said before, the production programme foresees that full production is reached gradually: 

1st year 60% : revenue = USS 2,850,000 

2nd year 80% : revenue = USS 3,800,000. 

9.2 EVALUATION RESULTS 

9.2.1 

9.2.2 

lntrmal Rate of Rrtum 

The internal Rate of Return is: 30.28%. 

Bmk-Evrn PQint 

The Breu-Even Point at 5th year is: 16% of production. 

It has been calculated according to the formula 

fixed costs 

revenue - variable costs 

The fixed costs include: labour (direct (l) + administrative), depreciation and financial costs. 

9.2.3 Pax-back Period 

The pay-back period is less than 5 years, including the construction period. 

1 I) Oircc1 labour 11 considered as a fixed cos1. due 10 1he neceatty 10 have well trained people for lhc: operalion of lhc: plan1. rc:prdlc:u of 

capacny ulilizalion. 

' 
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10. 

OPPOR1UNl1Y STIJDY 

FOR£1GN EXCHANGE EFFECT 

The evaluation of the foreign exchange effect is showu in Annexe 2. 

All the figures used in the computation as "inflows" and "outflows" correspond to the inputs gi\'cn to 

the COMFAR for the same items. 

The yearly imponed quantities and value have been assumed equal to the production programme. 

While the foreign exchange r.ow results negative, the net foreign exchange effect is positive. 

By discounting the annual net foreign exchange effect at the rate of 10% the calculation shows a net 

foreign exchange effect amounting to USS 9,379,ltiO. 

Hence, the amount of foreign exchange earned and saved by implementing this project is such tbt 

after having repaid the foreign loan and related interests, there is still a surplus which in term of 

present "alue amounts to USS 9,379,ltiO. 
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DMSTIC Pl.J!!>S 

OCTOBER 1990 
OPPORTUlllTY STlllY - f!llAl ISSUE 

2 veercs> of •:onstrur:t;Qrl, 15 years of procb:tion 
currency conversion rates: 

foreign currency 1 unit = 
loc•l currency 1 unit s 

1.0000 units accounting currency 
1.0000 units accounting currency 

KCOUlting currf"'·:y: 1000 USS 
------- ---- ---- ---- ............ ·--- ........... ------ ---- --- --- -...................... ---- ...... ------·--- ................................... --- ............ -... ---- --- -.. ------- .. -- ................ ---- -- .. -

Total initi•' invest11er>~ <tirir;g construction phase 

fixed assets: 
current assets: 
tot.al assets: 

1974.40 
0.00 

1974.40 

50.669 X foreign 
0.000 X foreign 

50.669 X foreig~ 

... -......... ------ ---- ---- ................................... -------- -·-----------·- ...... -- -....... ~ ---- ---- -......... ----- ............................. -- ---- ----- ...... ----- ......... ---............ --- --- --
Sourr." of funds during construction phase 

equity i grant~: 1138.00 0.000 X foreign 
foreign loens 785.00 
loca~ loans 0.00 
total funds 1923.00 40.822 X foreign 

Cashf low f rOlll operations 

Year: 5 10 
operating costs: 1994.10 .S108.50 3108.50 
depreciation 180.38 169.38 35.20 
interest 62.80 31.40 C.00 
........................................ -----·------ ............................... ... ........................ 
procb:t ion costs 2237.28 3309.28 31'.3. 70 
thereof foreign 93.44 x 95 76 x 96.38 x 
total sales 2850.00 4750.00 4750.(.0 

gross income t.!2.72 1440.72 1606.30 
net income 367.63 864.41 963.78 
cash balance ·213.20 935.69 998.98 
net cash fl ow ·52.<'.;'" 1065 .21 998.98 

Net Present Value et: 10.00 x .. 4249.80 
Internal Rate of Return: 30.28 x 
Return on mquity1: 44.55 x 
Return on equity2: 36.02 x 

Index of Schedules procb:~ by COMFAR 

Total initial Investment 
Total inve~tment during procb:tion 
Total production costs 
Working Capital requir1111ents 

Cashflow Tables 
Projected Balance 
Net incOlllB statement 
Source of finance 
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Tot•l lnitl•l lrw.stllRnt In 1000 USS 

Te•r ••••.•••• 

Fixed irwestmnt costs 

L..-.d, site prepmr•tion, dewl~t 
Buildings 8nd civil wrts •••• 

Auxili•ry 8nd service fmcilities 

lncorpor•ted fixed •saets •• 

Pl.nt IW.ldlinery Md ~is-rtt 

1990 

55.000 
500.000 

0.000 
0.000 

350.DCD 

1991 

0.000 
204.000 

0.000 
0.000 

739.000 

T<Jt•l fixed investmnt costs • 905.000 943.000 

Pre-production cepiul eapendituru. 30.000 96.400 

llet working c•pit•l • 0.000 0.000 

Tot•l initi•l irwestllRnt costs 935.000 1039.400 

Of it foreign, in X ••••• ll.155 66.423 
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av--------------------------------------------------------------------------- CIJIFAI 2.1 - IAlDO' co. s .•. L., NII.All, ITALT ... 

Tot•l CUrrent lnws'--t in 1000 USS 

Teer ••••••••• 

Fi11m ;,_.~, costs 

L81'd, a ft• prep8r•t ion, .,,_leis-it 
luildings 8l'd civil 11111rks •.•• 

Aullil i•ry 8l'd service f..:il it in 
ln:;o>rpor8t8d ti118d •sets ••• 

Plmnt, mdlirwry 8l'd -.iii:-nt 

1992 

0.000 

0.000 

0.000 

0.000 

0.000 

1993 1994 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

.......................................... . ........................... ... ................................ 
Tot•l fi118d invas'--t coats •• 

Preprocb:tion c.pit•l• up.nditures. 
working c.pit•l •.•••••• 

Tot•l current inves~t cocts • 

Ot it foreign, l ...... . 

0.000 0.000 0.000 

0.000 0.000 0.000 

663.082 248.703 146.648 

663.082 241.1'03 146.648 

98.134 99.196 99.123 
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Tot•l ProO.ic:tion Costs in 1000 USS 

Te•r • • • • • • • • • • • 

X of na11. c~ity Csingle proclact>. 

il•w •teri•l 1 ••• 

Other r.., .. teri•ls 

Util itiH •• 
Energy ••••••• 

L.tlaur, direct ••• 

R!JMir, •intenence 
Spares ••••• 
FKtOry overhe.ts 

F.ctory costs • • 
AdlllinistrHive overhe.ts •••••. 
tndir. costs, Hln rd distribution 

Direct costs, uln rd distribution 
DepreciHion •• 

Firmnci•l costs ••• 

Tot•l proO.ic:tion costs 

Costs per unit < single prcdJct > 
Of it foreign, S • 
Of it v•ri.tile,X • 

Toul l.Jbour •.. 

1992 

0.000 

1815.000 
0.000 

0.000 

3.600 
35.500 

3.000 

5.000 
100.000 

1962.100 

32.000 

0.000 
0.000 

180.380 

62.800 

2237.280 

1993 

0.000 

2600.000 

0.000 
0.000 

4.800 

35.500 

4.000 

5.000 

0.000 

2649.300 

32.000 

0.000 
0.000 

180.380 
54.950 

2916.630 

1994 

0.000 

3025.000 

0.000 

0.000 

6.000 
35.500 

5.000 

5.000 

0.000 

3076.500 

32.000 

0.000 
0.000 

174.880 
47.100 

3330.480 

1995 

0.000 

3025.000 

0.000 
0.000 

6.000 
35.500 

5.000 

5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 
169.380 
39.250 

3317. 130 

1996 

0.000 

3025.000 

0.000 

0.000 

6.000 

35.500 

5.000 

5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 

169.380 
31.400 

3309.280 
............... ............... .........._.... ........-••••••• ••••••aa••••••• 

0.000 
93.438 

0.000 
67.500 

0.000 
94.891 

0.000 
67.500 

0.000 
95.625 
0.000 

67.500 

0.000 
95.m 

0.000 
67.500 

0.000 
95.763 
0.000 

67.500 
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Tot•l Production Costs in 1000 USS 

Te•r ••••••..••• 

X of na11. c~ity (single prcdJct). 

hw •Uriel 1 ••• 

Other r•w •teri•ls 
UtilitiH •• 

Energy ••••••• 

L.tlaur, direct ••• 

Repair, Nintenance 

Spares ••••• 

Fectory overheMla 

Fectory coats •• 

AcininistrHive overhe.ts ••••• 

lndir. costs, selea rd distribution 

Oirect costs, s•les .Ind distribution 

Deprtci•tion •• 

FiMnCi•I costs ••• 

Total production costs 

Costs per unit ( single product > 
Of it foreign, S 

Of it vari•blt,% 

Total l•DOur .. 

1997 

0.000 
3025.000 

0.000 

0.000 

6.000 

35.500 
5.000 

5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 

144.100 

23.550 

3276.150 

1998 

0.000 

3025.000 

0.000 

0.000 

6.000 

35.500 

5.000 
5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 

144.100 

15.700 

3268.300 

1999 

0.000 
3025.000 

0.000 
0.000 

6.000 

35.500 
5.000 

5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 

144.100 

7.850 

3260.450 

2000 

0.000 
3025.000 

0.000 

0.000 

6.000 
35.500 

5,(100 

5.000 
0.000 

3076.500 

32.000 

0.000 

0.000 
144. 100 

0.000 

3252.600 

2001 

0.000 

3025.000 

0.000 

0.000 

6.000 

35.500 

5.000 
5.000 

0.000 

3076.500 

32.000 

0.000 

0.000 

35.200 

0.000 

3143. 700 
............... ............... ............... ............... . ...•••••...... 

0.000 

96.026 
0.000 

!.7.500 

0.000 

96.016 

0.000 
)7.3CO 

0.000 

96.007 

0.000 

67.3.JO 

0.000 
95.997 

0.000 

0.000 

96.3&3 
0. :co 
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........................................................................................................................................................................................................... CtltFAI 2 .. 1 • IALDO & CO .. $ ... 1 .. L ... MllU. ITAL.Y -----

Total Pr~tion Costs in 1000 USS 

Tear ••••••••••• 

lt of ,.,... capecity (single prcd,ict). 

Raw •teriel 1 ••• 

Other r.., •teriels 

Utilities •• 

Energy ••••••• 

labour, direct • • • 

Repair, •inten.nce 

Speres ••••• 

Fec:tory overheads 

Fec:tory costs • • 

Acmlinistretive overheads •••••• 

lndir. costs, sales and distribution 

Oirect costs, sales and distribution 
Oeprecietion •• 

Financiel costs ••• 

Totel prcd,iction costs 

Costs per unit ( single pr~t > 
Of it foreign, X • 

Of it veriable,X •• 

Total labour ••• 

2002· 6 

0.000 
3025.000 

0.000 
C.000 

6.000 
35.500 
5.000 
5.000 
0.000 

3076.500 
32.000 
0.000 

0.000 
0.000 
0.000 

3108.500 

0.000 
97.475 

o.cou 
67.500 

DOIESTIC Pl..l4PS ••• OCTOSER 1990 
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SY··········································································· CXJtFAI 2.t · IAlDO & CO. S.l.L.. "llAll. l~A~· ··· 

let llOrlt i ng c.pi tel in tOOO USS I 
Tear . . . . . . . . . . . t992 t993 t994 1?95·2006 

Cov.rate . . . . . .x co to I 
Current assets & 

Accounts receivable • 30 12.0 t66.175 223.442 259.042 259.042 

1.-.tory and •terials 60 6.0 302.500 m.m 504. t67 504. t67 

Energy . . . . 1 360.0 O.OtO 0.013 O.Ot7 O.Ot7 I 
Spares . . . . . 180 2.0 2.500 2.500 2.500 2.500 

Work in provress 5 n.o 27.251 36.7'96 42.m 42.729 

Finished proclxts 30 12.0 166. 175 223.442 259.042 259.042 

Cull in hand - - . 15 24.0 7.3t3 1.1aa 3.229 3.229 
I 

Total current assets 671.924 m.n1 1070.725 1070.725 

Current l imil ities and 

Accounts peyable • - - - - - 1 248.4 8.1142 10.928 12.292 12.292 I 
·-·--·----·---- ·-----·--·----- ----------·---- ........................................ 

let working capital . . . . 66.].082 911.716 10S8.4l3 10S8.4ll 

Increase in working capital 66.].082 248.703 146.648 0.000 I 
let working capital, local 12.374 12.633 t2.892 t2.892 

let working capital, foreign 650.708 899.153 1045.542 1045.542 

I 
lote: Ide z •ini .... days of cov.rage ; coto = coefficient of turnover • I 

D<JIESTIC P\JIPS ··· OCTOBER 1t;90 
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I 8¥--------------------------------------------------------------------------- CQlfF ... 2.1 - IAlOO' co. s.•.~-. "!l.&11, r-A.· ... 

I Sourct of Finmnce, c-truction in 1000 USS 

Tear ...... -.... -... 1990 1991 

I E~ity, ordinary .. 675.000 463.000 
E~ity, prtftrenet. 0.000 0.000 
Subsidia, grants 0.000 0.000 

I Loan A, fortign 250.000 535.000 
Loan I, fonign •• 0.000 0.000 
loan c. foreign 0.000 0.000 

I 
Loan A, local •••• 0.000 0.000 
Loan I, local •••• 0.000 0.000 
Loan C, local •••• 0.000 0.000 

........................................... -- ..................................... 

I Total loan .......... 250.000 535.000 

Current liabilitiH 0.000 0.000 
lank overdraft 10.000 41.400 

I ............................................. ... ........................................ 

Total funds ............ m.ooo 1039.400 

I 
DOIESTIC Ptl!PS - • - OCTOIER 199" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 

SY····························································--········-···· CXJIFAI 2. t • IAlDO' ca. S.11.l .. ltllAll. ta.· . --

Saurce of FitWEe, pr~tian in tOOO USS I 
TNr ............................ t99Z t993 t~ t995·99 

E~ity, ordinery .. 0.000 0.000 0.000 0.000 

E~ity. preference. 0.000 0.000 0.000 0.000 I 
Subsidies, vents . 0.000 0.000 0.000 0.000 

LCMft A, forei .. . -98.125 ·98. t25 -98. t25 ·98. t25 I 
L~ I, forei .... 0.000 0.000 0.000 0.000 

LCMft C, forei .. . 0.000 0.000 0.000 0.000 

LCMft A, loal •••• 0.000 0.000 0.000 0.000 

LCMft I, loal •••• 0.000 0.000 0.000 0.000 I 
LCMn C. loal •••• 0.000 0.000 0.000 0.000 

... .................................. ----·-------·-- ......................................... ... ....................................... 

Total lCMft ................ -98. t25 ·98. t25 ·98.125 ·98.125 I 
current liebilities 1.142 2.11116 1.364 0.000 

lri overdraft .... 2t3.195 -264.595 0.000 0.000 
.. .................................... ... ......................................... ... .................................... ... .......................................... 

Total funds .......... 123.912 ·360.634 ·96.761 -98.125 I 
OOIESTIC PUIPS ••• OCTOIEI t990 I 
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SY-------------------------------------------------···············-·······-·- COlfAI 2.1 · IAlDO & CO. S.R.L., "!LAii, lfAl! ··· 

I Cullflw heles, ~tn.:tian in 1000 USS 

le•r • . 1990 1991 

I To:11l cult inflow 925.000 991.000 
·-···-····---·· ........................................... 

i'iNnCilll ~esour-c:es 9~.000 991.000 

I 
S.lcs, net of tu • . 0.000 0.000 

Tot11l .:uh outflow • . 935.000 t039.400 
... ........................................ ... ....................................... 

I Tot11l nsets . 925.000 991.000 
Oper11ting costs 0.000 0.000 
Cost of fiNnCe 10.000 41.400 

I 
·~t 0.000 0.000 
Corponte tu 0.000 0.000 
Dividends paid 0.000 C.000 

I 
Surplus < deficit > ·10.000 -41.400 
O.,l11ted cult blll11nee -10.000 ·51.400 

lnfl-, loc11l . . . 675.000 463.000 

I 
~fl-, loc11l . . . 625.000 349.000 
Surplus < deficit > . 50.000 114.000 
Inflow, foreign . . 250.000 535.000 
Out fl-. foreign • . 310.000 690.400 

I 'urph• ( deficit ) ·60.000 ·155.400 

let cullfl- • . . . ·925.'100 ·991.000 

I 
O.,l11ted net cnhflow -925.000 ·1923.000 

O<JESTI C Pl.IMPS - - • OCTOBER 1990 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



av--------------------------··------····-----------·----·-···--··---·--·····- CCJIFAl 2.1 • IALDO' co. S.R.l., Mil.All, !Tac• ... 

CuhflOM t.tlles, proctJctian in 1000 USS 

FiMnCi•l rnources 

Sales, net of tu • 

Total assets • • 

Operating costs • 

Cost of fiMnCe • 

Repeymnt 

Corporate tu 

Dividends paid 

Surplus < deficit > 
C&a1lated call balance 

Inflow, local •••• 

Outflow, local • • • 

Surplus < deficit > 
Inflow, foreign •• 

Outflow, foreign •• 

Surplus C deficit > 

Net c.sllflow •••• 

C&a1l•ted net cashf low 

1992 1993 1994 1995 1996 1997 

2851.842 3'!02.086 4751.:364 4750.000 4750.000 4750.000 

8.842 2.086 1.:364 o.ooo o.ooo o.ooo 
2850.000 3800.000 4750.000 4750.000 47'50.000 4750.COO 

3072.037 3438.512 3969.545 3819.023 3814.313 3!19.715 

671.924 

1994.100 

62.800 
98.125 

245.oaa 

0.000 

-213.195 

-264.595 

2853.508 

335.070 

2518.438 

5.m 
2736.967 

-2731.633 

-52.270 

-1975.270 

250.7119 
2681.300 

54.950 

98.125 

353.348 

0.000 

363.574 

98.978 

3800.183 

430.090 

3370.093 

1.903 

3008.422 

-3006.519 

516.649 

-1458.622 

148.012 

3108.500 

47.100 

98.125 

567.aoa 
0.000 

781.819 

880.797 

47'50.183 

646.7'50 

4103.433 

1.181 

3322.794 

·3321.614 

927.044 

·531.577 

0.000 

3108.500 

39.250 

98.125 

573.148 

0.000 

930.977 

1811.774 

4750.000 

651.648 

4098.352 

0.000 

3167.375 

-3167.375 

1068.352 

536. 77'5 

0.000 

3108.500 

31.400 

98. 125 

576.288 

0.000 

935.687 

2747.461 

47'50.000 

654.788 

4095.212 

0.000 

3159.525 

-3159.525 

1065.212 

1601.986 

0.000 

~108.500 

23.550 

93.125 

589.540 

0.000 

930.285 

'1677.746 

4750.000 

668.040 

4081.960 

0.000 

3151.675 

-3151.675 

1051 .960 

2653.946 

DOMESTIC PUllPS ••• OCT08ER 1990 

---·-·············------------···················-········--··············· COMFAR 2.1 • BALDO & CO. S.R.L., MILAN, !ULY ·-··· 

Cashflow tables, procllctian In 1000 USS 

Financial resources 

Sales, net of tu • 

Total c11h outflow • 

Tot•l assets •• 

Operating costs • 

Cost of f irwnce • 

RepeY"'lftt 

Corpormte tax 

Dividends paid 

Surplus C deficit > 
CUllUlated cash belance 

Inflow, local • • • 

Outflow, local ••• 

Surplus C def lei t > 
Inflow, foreign •• 

Outflow, foreign .. 

Surplus ( daficit ) 

1998 

4750.000 

0.000 

4750.000 

3815.005 

0.000 

3108.500 

15.700 

98.125 

592.680 

0.000 

934.995 
4612.741 

4750.000 

671. 180 

4078.820 

0.000 

3143.525 

·3143.825 

1999 

4750.000 

0.000 

4750.000 

3810.295 

0.000 

3108.500 

7.850 

98. 125 

595.820 

0.000 

939.7115 

5552.446 

4750.000 

674.320 

'J75.6llO 
0.000 

3135.975 

·3135.175 

2000 

4750.000 

0.000 

4750.000 

3707.460 

0.000 

3108.500 

0.000 

0.000 

598.960 

0.000 

1042.540 

6594.986 

4750.000 

677.460 

4072.540 

0.000 

3030.000 

·3030.JOO 

2001 

4750.000 

0.000 

4750.000 

3751 .020 

0.000 

3108.500 

0.000 

o.ooo 
642.S20 

0.000 

998.980 

7593.966 

4750.000 

721 .020 

402!.980 

0.00IJ 
J030.000 

·3030.000 

2002 

4750.000 

0.000 

4750.000 

3765. 100 

0.01.'0 

3108.500 

0.000 

~.000 

656.6(;.1 

o.ooo 

984.900 

8578.866 

4750.000 

715.100 

4014.900 

0.0~0 

3030.000 

·3030.000 

2003 

4750.000 

0.000 

4"'50.000 

3765.100 

0.000 

3108.500 

o.ooo 
0.000 

656.600 

0 'lOO 

9&4.900 

9563.766 

4750.000 

735.100 

401~.900 

J.000 
JOJC. OCO 

·JOJO. 000 
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Net cashflow • • • • • 

C1a.ilated net cashf low 
1048.820 

3702.766 
1045.680 

4748.446 
1042.540 

5790.986 
999.980 

6789.966 

984.900 

1774.W 
984.9QO 

8759.767 

OCJESTI C P\JIPS • • • OCTOBER 1990 



Cashflow t8blltS, prcxb:tion in 1000 USS 

Te•r • • • 2005 2006 

Tot•l c•sh inf low 4750.000 4750.000 475D.OOO 

Fin8nei•l resources 

S•les, net of t•a • 

Tot•l c•sh outflow • 

Tot•l usets 

Oper~ting costs • 

Cost of f inanc:e • 

Repa,,_,t 

Corpor•te tu 

Dividends P11id 

Surplus ( deficit > 
CLlllL.ll•ted c•sh b8l.nce 

Inflow, loc•l • 
Outflow, loc•l ••• 

Surplus ( deficit > 
Inflow, foreign •• 

Outflow, foreign • 

~urplus ( deficit > 

Net c•shflow • • • 
C.-al•ted net c.sllflow 

o.oco 
4?50.000 

3765.100 

0.000 

3108.500 

0.000 

0.000 

656.600 

0.000 

984.900 

10548.670 

4750.000 
735.100 

4014.900 

0.000 

3030.000 
·3030.000 

984.900 
9744.667 

0.000 

4750.000 

3765.100 

0.000 

3108.500 

0.000 

0.000 

656.600 

0.000 

984.900 
11533.570 

4750.000 

735.100 

40~4.900 

0.000 

3030.000 

·3030.000 

984.900 

10729.570 

0.000 
4750.000 

3765.100 

0.000 

3108.500 

0.000 

0.000 

656.600 

0.000 

984.900 

12518.470 

4750.000 

735.100 

4014.900 

0.000 

3030.000 
·3030.000 

984.900 

11714.470 

• 
I 

CQllFAJI 2.1 • IALDO & CO. S.l.t ., lllLAll, ITALT - - - - · 
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Casllflow Discounting: 

a) E~ity peid versus ll•t inc- flow: 

llet present v•lue ............. . 

Internal Rate ~f Return CIRllE1> 

b) Net Worth versus llet c•sll return: 

llet present value •••••••••••••• 

Internal R•te of Return (IRRE2> •• 

c> Internal R•te of Return on tot•l invest11ent: 

4449.96 at 

44.55 'X 

4320.07 at 

36.02 'X 

llet present value .. • • • • • • • • • • • • 42,.9.llO at 

Internal Rate of Return ( IRR ) •• 30.2! 'X 

Net Worth = E~ity paid plus reserves 

10.00 'X 

10.00 'X 

10.00 'X 

DOMESTIC Pll!PS ••· OCTOBER 1990 



SY----·····················································-················· CQ!FAR 2.1 • BALDO & CO. S.R.l., !llLAN, ITA:..~ · · · 

Net lnc09e Statement in 1000 USS 

Year • • 

Total sales, incl. sales tu 
l~s: vari.tlle costs, incl. sales tax. 

Variable .. rgin • 
As X of total sales 

llon·variable costs, incl. depreciation 

Operational .. rgin • 
As X of total sales 

Cost of finance 

Cross profit 
Allowances •• 
Taxable profit 
Tu • • 

Net profit 

Dividends paid 
Undistributed profit • 
AccU11Ulated undistributed profit 

Cross profit, X of total sales 
Net profit, X o~ total sales 
qoe, Net pr~f!t, X of equity 
ROI, Net profit+interest, X of invest. 

1992 

2850.000 
0.000 

2850.000 

100.000 

2174.l.80 

675.520 

23.702 

62.SOO 

612.nO 
0.000 

612.nO 

245 .Olla 

367.632 

0.000 
367.632 

367.632 

21.499 

12.899 

32.305 

16.644 

199~ 

3800.000 

0.000 

4750.000 

0.000 

3800.000 4;50.000 

100.000 100.000 

2e61.680 3283.380 

938.320 146.'.·.620 
24.693 30.876 

54.950 47. 100 

883.370 1419.520 

0.000 0.000 

883.370 1419.520 

353.348 567.808 

530.022 

0.000 

530.022 
897.654 

23.247 

13.948 

46.575 
20.635 

851.712 

0.000 
851.712 

1749.366 

29.8115 

17.931 
74.843 

30.147 

1995 

4750.000 

0.000 

4750.000 

100.000 

3277.8110 

14n.120 

30.992 

39 250 

1432.870 

0.000 
1432.870 

573.148 

859.n2 

C.000 

859.n2 

2609.0llS 

30.166 

18.099 
75.547 

30. 152 

1990 

4750.000 

o.oc.. 

41;0.000 

100.000 

3277.880 

14n.120 

30.992 

31.400 

1440.no 

0.000 

1440.no 

576.2811 

864.432 

0.000 

864.432 

3473.520 

30.331 
18.199 

75.961 

30.047 

DC»IESTIC PUMPS - • • OCTOBER 1990 
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Net Income Statement in 1000 USS 

Year • 

Total s1les, incl. sales tu • 
Less: v1rilble costs, incl. sales tu. 

Variable •rgin • 
As X of tot1l s1les 

Non·varilble costs, incl. depreciation 

Operational •rgin • 
As X of tot1l s1les 

Cost of finance 

Cross profit 
Al l owanc:es • • 
Taxable prof it 
TH • • 

Net profit 

Dividends paid • 
Undistributed profit • • • • 
Acc.....,l1ted undistributed profit 

Cross profit, X of tot1l sales 
Net profit, X of total sales 
ROE, Net profit, X of equity • 
ROI, Net profi!+interest, X of invest. 

1997 

4~0.000 

0.000 

4~0.000 

100.000 

3252.600 

1497.400 

31.524 

23.550 

1473.850 

0.000 
1473.850 

589.540 

8114.310 

0.000 

8114.310 
4357.830 

31.028 
18.617 

77.707 

30.450 

1998 

4~0.000 

0.000 

4~0.000 

100.000 

3252.600 

1497.400 

31.524 

15.700 

1481 .700 

0.000 

1481.700 

592.680 

889.020 

o.ooo 
889.020 

5246.850 

31.194 

18.716 

78.121 

30.345 

CCllFAI 2.1 - BALDO & CO. S.R.l., ll!LAN, ITAL! · · · · · 

1999 

4750.000 

0.000 

4750.000 

100.000 

3252.600 

1497.400 

31.524 

7.850 

1489.550 

0.000 

1489.550 

595.820 

893.730 

0.000 
893.730 

6140.580 

31.359 

18.815 

78.535 

30.240 

2000 

4~0.000 

0.000 

4~0.000 

100.000 

3252.600 

1497.400 

31.524 

0.000 

1497.400 

0.000 
1497.400 

598.960 

898.440 

0.000 
898.440 

7039.020 

31.524 

18.915 

78.949 

30.134 

2001 

4750.000 
0.000 

4750.000 

100.00C 

3143.700 

1606.300 

33.817 

0.000 

1606.300 

0.000 

1606.300 

642.520 

963.780 

0.000 

963.780 

8002.800 

33.317 

20.290 

84.691 

32.326 

OQIESTIC PUMPS ••• OCTOBER 1990 
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I 
Tear • • . • 2002 2003 2006 

Total Yles, incl. sales tu . . . . . 4750.000 4750.000 4750.000 4750.000 4750.000 

Less: varillble costs, incl. sales tu. 0.000 o.oco 0.000 0.000 0.000 I 
... -- ........... -------· ------------·-· ........................................... ........................................ ................................... 

Variable •rgin . 4750.000 4750.000 4750.000 4750.000 4750.000 

As X of total sales 100.000 100.0CO 100.000 100.000 100.000 I 
Non·variable costs, incl. depreciation 3108.500 3108.500 3108.500 3108.500 3108.500 

......................................... ........................................... ... ......................................... -------------·· ... .................................... 

Operational -rgin . 1641.500 1641.500 1641.500 1641.500 1641.500 I 
As X of total ~les 34.558 34.558 34.558 34.558 34.558 

Cost of finance . . . . . 0.000 0.000 0.000 0.000 0.000 
.......................................... ....................................... .. ...... ... ... .. ............ ......... -- ... ........................................ ... ................................. I 

Gross profit . 1641.500 1641.500 1641.500 1641.500 1641.500 

Allowances . 0.000 0.000 0.000 0.000 0.000 

Taxable profit . 1641.500 1641.500 1641.500 1641.500 1641.500 

Tax . 656.600 656.600 656.600 656.600 656.600 I 
............... , .......................... .......................................... ................................ ---- .. ........................................ ... ................................. 

Net profit . . . . . . . 984.900 9114.900 984.900 9114.900 984.900 

Dividends pmid . . . . . . . 0.000 0.000 0.000 0.000 0.000 I 
Undistributed profit . . . . 984.900 984.900 984.900 984.900 984.900 

Acct.a.1lated undistributed profit 8917.700 9972.601 10957.500 11942.400 12927.300 

Gross profit, X of total sales 34.558 34.558 34.558 34.558 34.558 
I 

Net profit, X of total sales 20.735 20.735 20.735 20.735 20.735 

ROE, Net profit, X of equity . 86.547 86.547 86.547 86.547 86.547 

ROI, Net profit•interest, X of invest. 33.034 33.034 33.034 33.034 33.034 I 
---------------------------------------------------······-···-------------------------------------------·------------------------

DOMESTIC PUMPS •• • OCTOBER 1990 
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av--------------------------------------------------------------------------- CCllFAI 2.1 - BALDO ' co. S.11.L., "!l.lll, :a~ •... 

Projected l•l~e Sheets, constl"UCtion in 10\ICI USS 

Fiaed usets, net of depr-eci•tion 

Constl"UCtion in progress 
Current nsets _ _ • • • • _ _ 

Cash, ti.rlk - • - • - - • • • • 
Cash surplus, fi'*1Ce •Vllilable 

loss carried fo.-...l"d 
Loss • • _ • _ • • _ • _ _ _ • 

Total liabilities 

Equity capital 

Reserves, ret•ined profit 
Profit •••••• _ •• 

Long and llediwi te,.. debt 

Current liabilities ••• 

Bank ovel"Clr•ft, fin.nee required. 

Total debt • _ 

Equity,% of li.t>ilities 

1990 1991 

935.000 1974.400 

0.000 

935.000 

0.000 

0.000 

0.000 

0.000 

0.000 

935.000 

--·-----·------
675.000 

0.000 

0.000 

250.000 

0.000 

10.000 

260.000 

n.193 

935.000 

1039.400 

0.000 

0.000 

0.000 

11.:JOC 

0.000 

1974.400 

----·-------··-
1138.000 

0.000 

0.000 

785.000 

0.000 

5!.400 

836.400 

57.638 

DOMESTIC ~S --- OCTC8ER 1990 



llV··········································································· COllfAll 2.1 • IAlOO & CO. S.R.l., MILAll, IaL• ··· 

Projected lal...ce Slleets, Pr~tion in 1000 USS 

Year • • 

Fixed assets, net of depreciation 

Construction in progress 

Current nsets • • • • • 

Cash, b9rllc • • • • • • • • • 
Cash surplus, fin...ce aveilable 

loss carried forwenl 

Loss • • • • • ••• 

Total liabilities 

Equity c~ital 

Reserves, reuined profit • 

Profit • • • •• 

Long and mediua te,.. debt 

Current liabilities ••• 

Bri overdraft, finence required. 

Totel debt • 

1992 1993 

2465.944 2635.332 

1794.020 

0.000 
664.611 

7.313 
0.000 

0.000 

0.000 

2465.944 

1138.000 
0.000 

367.632 
686.875 

8.842 
2"4.595 

960.312 

46.149 

1613.640 

0.000 
919.526 

3. 1811 
98.979 

0.000 

o.oor. 

2635.332 

1138.000 
367.632 
530.022 
5811.750 

10.928 
0.000 

599.678 

43.182 

1994 

3390.283 

1438.760 

0.000 
1067.496 

3.229 
880.798 

0.000 

0.000 

3390.283 

1138.000 
897.654 
851.712 
490.625 

12.292 
0.000 

502.917 

ll.567 

1995 

4151.880 

1269.380 
0.000 

1067 .496 

3.229 
1811.775 

0.000 
0.000 

4151.880 

1138.000 
1749.366 
859.722 
392.500 

12.292 
0.000 

404.792 

27.409 

1996 

4918.187 

1100.000 

0.000 
1067.496 

3.229 
2747.462 

0.000 

0.000 

4918.187 

1138.000 

2609.088 
864.432 
294.375 
12.292 
0.000 

306.667 

23.139 

DC»IESTIC Pl.llPS ••• OCTOBER 1990 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• COIFAR 2.1 • BALDO & CO. S.R.L., MILAll, ITALY •••·• 

Projected lal...ce SllHts, Pr~tion in 1000 USS 

Year . . . . 

Total assets . . . . 

Fixed essets, net of deprecietion 

Construction in progress 

Current assets . . . . . 
Ca~. benlr: . . . . . . 
CHll surplus, f i n...ce eve fl able 

Loss c:erriec! forwnl 

LOH . . . . . . 

Total liebilitiH 

Equity c~it•l 

Reserves, ret•ln.d profit 

Profit ••.•••••• 

Long and ...:th.- ter11 debt 

Current l l.tlil I ties •.• 

. . 

lenlc overdr•ft, flnenc:e required. 

roul debt •• 

Equity,:¥ of liabilities 

1997 

5704.3n 
_ ...................................... 

955.900 
0.000 

1067.496 
3.229 

36n.747 
0.000 
0.000 

5704.3n 
.............. ....................... 

1138.000 
3473.520 
884.310 

196.250 
12.292 
0.000 

208.542 

19.950 

1998 1999 2000 2001 

6495.267 7290.8n 8189.312 9153.092 
..................................... .......................................... ... ................................... .. ...................................... 

811.800 667.700 523.600 4811.400 
0.000 0.000 0.000 0.000 

1067.496 1067.496 1067.496 1067.496 

3.229 3.229 3.229 3.229 
4612.742 5552.447 6594.986 7593.967 

0.000 0.000 u.:'"JO 0.000 
0.000 0.000 0.000 0.000 

6495.267 7290.8n 8189.312 9153.092 
.................................. . .......... -...................... .. ................................. ................................... 

1138.000 1138.000 1138.000 1138.000 

4357.830 5246.850 6140.580 7039.020 

889.020 893.730 898.440 963.780 
98.125 0.000 0.000 0.000 
12.292 12.292 12.292 12 .292 
0.000 0.000 0.000 0.000 

110.417 12.292 12.292 12.292 

17.520 15.609 13.596 12.433 

OCMEST: c ~UMPS ••• ocroau '.~90 
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I Projected .. l8ftl:e 511 .. ts, Proclx:tfon in 1000 U$$ 

Yeer 2002 2003 2004 2005 2006 

I Total essets 10137.990 11122.890 12107.790 13092.690 140n.s90 
......................................... ..................................... ... ...................................... ------·-------- -·-------·----· 

Fixed assets, net of depreci•tion 4811.400 488.400 488.400 4811.400 488.400 

I Construction in progress 0.000 0.000 0.000 0.000 0.000 
Current asets . . . . . . . . 1067.496 1067.496 1067.496 1067.496 1067.496 
Cash, .. . . . . . . . . . . 3.229 3.229 3.229 3.229 3.229 

I 
Cash surplus, fi1W1Ce •vei leble • 8571.867 9563.768 10548.670 11533.570 12518.470 
Loss carried fon.erd 0.000 0.000 0.000 0.000 0.000 
Loss . . . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

I Total liebilities . . . . . . . 10137.990 11122.890 12107.790 13092.690 14on.590 
.......................................... ............................................. ........................................... ... ..................................... -·---------·--· 

Equity c~it•l . 1138.000 1138.000 1138.000 1138.000 1138.000 

I 
Reserves, ret•ined profit 8002.800 8987.700 99n.601 10957.500 11942.400 
Profit . . . . . . . . *·"°" 984.900 984.900 984.900 984.900 
Long end mdha tel'll debt 0.000 0.000 0.000 0.000 0.000 
Current liebilities. . . . 12.292 12.292 12.292 12.292 12.292 

I Sri owrdr•ft, fi'*1Ce r~ired. 0.000 0.000 0.000 0.000 0.000 

Total debt . . . . . . . 12.292 12.292 12.292 12.292 12.292 

I Equity, X of liebilities 11.225 10.231 9.399 S.692 S.084 

DCllESflC PIM'S --- OCTOBER 1990 
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ANNEXE2 

FOREIGN EXCHANGE EVALUATION 
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8V··········································································· CXMFAI 2.1 • IALDO & CO. $.1.L.. llll.All. ra~· ---

Foreign E!C1!!!9! Effect in 1000 USS 

Ec-ic Anlllysis ucludi,. indirect effects 

100 16\its foreign CU • 100.00 1Mtits local CU 

tot•l foreign inflOOI -
~ity capit•l - . 
5'.Csidies, gr~ts 

l~ & oven:lnft 

uports - - - . 
indirect effects . 

tot•l foreign outflow 

roplties - - - . 
~ii:-ent - - . . 
illlpOrt~ .. teri•ls 

r~t l-. ' overd. 
oth.r r~ts . 
repatri•t~ ~ 

dividends pmid . 
interests . . 
indirect costs . 

~t foreign udlge flow 
iopJrt S\ltlctit•n effect 

~t forgn exdlge effect 

present nlues .c 
foreign exdl~ flow • 

Mt forgn udlge effect 

7'93.42 

---·-··-----
0.00 

0.00 

7'93.42 
0.00 

-... -.. -....... 

45199.0l 
................................ 

0.00 

156.60 
43915.00 

7'93.'-2 

0.00 

0.00 

0.00 

334.00 
................. 

-45105.60 

Sl400.00 
23294.40 

10.00 % 
·21111 .27 

9379. 16 

m.oo 
.................................. 

0.00 

0.00 

m.oo 
0.00 

-................ -.... 

1000.40 
.................................... 

o.oo 
.,.9.00 

0.00 

0.00 

0.00 

0.00 

0.00 

51 .40 

.................. 

-215.40 

0.00 
-215.40 

COIESTIC PUIPS 

••••••••• construction ••.•.••... procb:tion 
1990 1991 1992 1993 

1.42 250.00 535.00 5.33 1.90 ................................. ... ............................... ... ............................... .. ............................... ·-------·---
0.00 0.00 0.00 0.00 0.00 
o.co 0.00 0.00 0.00 0.00 
1.42 250.00 535.00 5.33 1 .90 
0.00 0.00 0.00 0.00 0.00 

.. -................. ................. . .................. . ...................... ..................... 

44891.62 310.00 690.40 2736.97 3008.42 ............................ --·--·------ ... ............................... ................................... ............................... 
0.00 0.00 0.00 0.00 0.00 

·92.40 300.00 649.00 656.04 250.35 
43915.00 0.00 0.00 1920.00 2605.00 

7'93.42 0.00 0.00 98.13 91.13 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

282.60 10.00 41.40 62.IO 54.95 
................ . .................. . ................. . ................ ................... 

·44890.20 -60.00 -155.40 ·2731 .63 ·3006.52 
68400.00 0.00 0.00 2850.00 3800.00 
23509.IO -60.00 ·155.40 118.37 793.48 



Fo,.ei91!! ~•§!!!!!I! ~ffect in 1000 USS 

Economic "'-lysis e:aclu:fing indir-ect effects 

100 uniu for-eign CU . 

total fOt'eign infla.. 

eq.li t'!f capital . . 
~idies. g,.ants 

l~ & overdraft 

e.xpo,.ts . . . . 
indi,.ect effects . 

tot•l for-eign outflow 

royalties . . . 
~ii:-nt . . . 
i..,.,,.ted .. ter-ials . 
repa,._,,t l omns & overd. 

other repey111nts 

repatriated ~ 

dividends 119id . 
interests . . 
indirect costs . 

net foreign exc:ll~ flow 

iOllpOf"t substit'n effect 

net forgn excflge effect 

present values at 

forr.ign exchange flow • 

net forgn e:adlge effect 

100.00 units local OJ 

1994 1995 

1.11 0.00 
--·---·--·-- ··--·------· 

0.00 0.00 
0.00 0.00 
1.11 0.00 
0.00 0.00 

-.. --........... .. . .. .. .. .. .. .. . . . . 

3322.79 3167.lll 
............................. ... ....................... 

0.00 o.oo 
147.57 0.00 

3030.00 3030.00 
98.13 91.13 

0.00 0.00 
0.00 0.00 
0.00 0.00 

47.10 39.25 
.. .. .. .. . .. . .. . . . . .................. 

·3321.61 ·3167.lll 
4750.00 4750.00 
1428.39 1512.63 

10.00 % 
·21111 .27 

9379.16 

DCllESTI C PUIPS 

I 
COMFAll 2.1 • IALDO & CO. S.l.L •• lllLAll. ITAL T · - · · 

I 
pr-oct.c t ion 

1996 1997 1998 1999 2000 I 
0.00 0.00 0.00 0.00 0.00 

--·--·--··-· .............................. .. ........................... ............................ .. ....................... 
o.oo 0.00 0.00 0.00 0.'10 I 
0.00 0.00 0.00 0.00 c.co 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 I .. .. .. . .. . . .. .. . .. . ................. -.... .. -... ~ ............... . .. . .. .. -........... . .... -............... 

3159.52 3151.61 3143.12 3135.91 3030.00 

·-·-··------ ............................ ............................ ........................... .. ........................... I 
0.00 0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 0.00 0.00 

3030.00 3030.00 3030.00 3030.00 3030.00 
91.13 98.13 98.13 91.13 0.00 I 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 ,. 0.00 ·' 
0.00 0.00 0.00 0.00 0.00 

31.40 23.55 15.70 7.85 0.00 I 
.................. ................... . ............. .. ................ ................... 

·3159.52 ·3151.61 ·3143.12 ·3135."'8 ·3030.00 
4750.00 4750.00 4750.00 4750.00 4750.00 

I 
1590.41 1598.32 1606. ta 1614.02 1no.oo 
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--------·············-················-·-············-··-···---·--·······-· COltFd 2.1 • IALDO & CO. S.l.L., MILAll, ITALT ·-··· 

For1i!!! ~xdl!!!lll ~ffsss in 1000 USS 
Econamic Anlllysis excluding indirect effects 
100 '61its foreign OJ a 

total foreign inflow . 

equity capital . . 
S<Aisidin, 1rants 

l~ & overdraft 

e..ports . . . . 
indirect effects . . 

tOtill foreign outflow . 

re1y9ltin . . . . 
equii-ent . . . 
i9'10t"ted .. terials . 
r~t loans & overd. 

other r~ts . 
repmtriilted ~ 

dividends si-id . 
interests . 
indirect costs 

net foreisn exchte flow 
illlpOrt ~~tit'n effect 

net forgn exchge effect 

present values at 

foreisn Hdlante flow • 

net forgn exchp effect 

100.00 '61its local OJ 

2001 

0.00 

-···--·-··--
0.00 
0.00 

0.00 

0.00 
... . ... .. ... . . .. . . . . 

3030.00 
................................ 

0.00 

0.00 
3030.00 

0.00 
0.00 

0.00 

0.00 
0.00 

............ 

-3030.00 
4750.00 

1no.oo 

10.00 x 
·21181 .27 

9379.16 

2·02 

0.00 
.................................... 

0.00 
0.00 
0.00 

0.00 

............... 

3030.00 

-------·----
0.00 

0.00 

J030.00 

0.00 
0.00 

0.00 

0.00 

0.00 
.. . .. . .. . . ... . .. . . 

·3030.00 

4750.00 

1no.oo 

DCJIESTI C PUIPS 

prociJct ion 

2003 2004 200S 2006 2007 

0.00 0.00 0.00 0.00 0.00 
................................. -------·---· ... ................................ .................................. . .............................. 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

. . .. ... ... . ... -.... . . . . . . .. -....... ... ............... ...................... .................... 

3030.00 3030.00 3030.00 3030.00 -1137.94 
--------·--- -----·--···· ··---·-----· .............................. -------·---· 

0.00 0.00 IJ.00 0.00 0.00 
0.00 0.00 0.00 0.00 -1146.36 

3030.00 3030.00 3030.00 3030.00 0.00 
0.00 0.00 0.00 0.00 8.42 
0.00 0.00 O.C:I 0.00 0.00 
0.00 0.00 0.111) 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

............. .. ................ ............... . ............ .............. 

·3030.00 -3030.00 ·3030.00 -.3030.00 1137.94 
4750.00 4750.00 4750.00 4750.00 0.00 
1no.oo 1no.oo 1no.oo 1no.oo 1137.94 




