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Chapter 1 



I. EXECrTIVE sr~~ARY 

1. Project Background and History 

(1) Project History 

To present the Indian Ocean Committee countries have 

relied on imports of cement from abroad but the con­

struct icn of a common cement plant is a long standing 

concern. In fRct the a\·erall demand of the fi\·e IOC 

countries in the 1980s is considered to have been quite 

sufficient to justify the construction of a cement 

plant on an economic scale of operations. The total 

demand forecast for the roe countries in the 1990s is 

million tonnes ~hereas the supply capacity of the t~o 

plants in ~adagascar is only for 60,000 tonnes. 

In response to the above situation l"~IDO initiated an 

Opportunity Study for construction of a cement plant on 

a commercial basis in Madagascar in March, 1989. The 

conclusions of this study are as follo~s. 

a. The five countries of the IOC are to form the target 

market. 

h. The results of the demand forecast are as foll0~s. 

Madagascar 

Reunion 

Mauritius 

Comoros 

Sc~·che 11 es 

TOTAL 

:100 

39-t 

2:18 
.. ;) 
20 

1 , 21 7 

I - l 

(Coit: thousand tonnes) 

__ 2JU.Q 

900 

729 

:137 

112 

.• 7 

2,32:1 



c. In ordt·1· tu kt·t·p in lint· \•it!t t11.- i11t·r1•asl' in d1•111;1nd 

tht· produ<·tion <·apat·it'.' uf t111· ~,l;1nt is to bt· st·t at 

tiOO, llOll t nnn•·s Pt' 1· '.' t•a 1·. 

cl. The optimum sitt· in 'lndngnsca1· .,..IH·n· ra.,.· matt·1·!als 

art' a\·cd labit• is to ht• d1ost•n f(lr location of tlw 

plant. 

e. The follcH•ing t.,.·o altt·t·natin: cast•s art> to bP 

e \.a l u a t t • d . 

600,000 tonnes per year unit 

(cement -l!Hl,000 T/Y plus clinke1· 2GO,OOO T/Y) 

.ton, non T /Y unit 

( c em e n t 2 7 0 , O 0 fl T I Y p I u s Cl i n k e r I :rn , o n O TI Y ) 

f. The main conclusions point to construction of a 

6 0 0 , 0 n 0 TI Y p I an t .,.. h i c h co u I d he o r g a n i 7. t: d i n t h t: 

follo~ing three ~ays. 

- as a single flOO,OlHl T/Y plant 

- as a -100,000 T/Y unit plus a 200,0tiO T/Y 11nit 

- as three 200,nno T/Y units 

:\modular form of plant .,.-ould ha\·(· the ach-crntagt• of 

heing ablt· to adjust !!<ssi ly and f)e;-.;ibly to (lt-milnd 

increasf!s and changes. 

g. :\n t!\-cd11ntion of construction costs of Chin1:s1· and 

\\est E111·op1:an proposals ga\·e the conclusion that th•· 

Chirwsf~ plan ~ns 1!conomici1l and highJ:· p1·ofitahl1·. 

h. Loc<1 l coa I .,.·as found to bt~ n(f\·an t agf:o11s I:· p1· i <'t'd 

hrdng hnlf th1: cost of impo1·ted coil!. 

i. :\s th<! St11d:· n~s11lts pointNI to r1·lati\·1-I:· p1·omising 

f i nnnc i a I conrl it ions it .,.·as !"1:<:n1111111:nrlccl t n p1·<1r·1·1·d 

~ith ii F1:asihilit:· Study 

r - 2 



Fol l O\> i ng this rt.•comnwnda t ion , t ht• (;en··· 1·11mt•11 t L) f 

'ladagaSL'.< 1· i11i t iated tlw promot io11 nf t ht· p1·ojeL·t 

real izat io11. .-'\t the same time JapaneSt! i11d11st r·it·s 

e:xpressecl a p1·elimina1·y interest in tt·drnival 

co u p e r a t i o n an cl i n \. e s t men t pa r t i c i pa t i c, n i n t h t1 p re s e n t 

project p~ncling tl1e results of the Feasibility Study. 

(2) Outline of the Projt·ct 

1) Project Idea 

Prior to the initiation of the Feasibility Study the 

Government of ~adagascar made the follo .... ing points 

cl2ar. 

a. that the present project i.·as to be implemented as 

a private sector project. 

b. that the 'tadagascar and IOC go\·prnments ~-ould not 

undertake to participate in investment. 

c . t hat t he re i.· o u 1 d he no i n t rag o \- e r nm en t a I 

cooperation heti.":?en the IOC countries and that 

therefore no special ta:x benefits .... ould he 

enjoyed. 

Jn term5 of industrial profitabilit~- the short 

tr.rn~port distances in\·o]\·ed meant thnt n suppl~- of 

the domestic market i.·as fa\·orabl~- placf>d in 

comparison i.-ith tlw e:xport market i.·ith its fi1!1·r:~! 

pricing competition. 

Further, the results of a preliminnr:• markut st11d~­

in the IOC countries sho...-ed thnt imporlf!l'S 

invn1·iahJ~- demnnded <1n int<:rnat ional J~- compf't it j\·(! 

price and international stnndards of qtwlit~· as 

conditions of product purchasr:. It i.·as thPt"r•fon· 

concl11dcd impossibl<: to nsst11T1f! that th1~ ta1·gf•tN: 



ma 1·k1· t \,L)ll l d i1,· t ht· 1 UC L'nlln t 1 i t•s. It 1·1·ma i t1•·d t L' 

adopt n t'oL·Us un lhl' dunw,.;t ; .. 111;\l·ket uf 'l;1dagas•·:i!· 

and to di!'t•e\ t':\Ct•SS f'inisht'cl p!'UCill<.·t \Ll !ht• [I)( 

countrit->s. 

On the basis of thP nhO\t-' approach th•• p1·,•sent 

repo!·t co11st itut1•s a fu1·th•·1· .. Jabot at ion of tht> 

\arious conclitiL)ns put fon•arc! in tlw Uppo1·tunity 

stud~· togethe1· \.-ith a sllr\·l'y of the major ma1·k•:ts of 

th•: clomest ic '':~~:~;gascar markPt. 

The government of ~adagascar has proposed t~o 

possible project sit.:s for report c\·;duation that is 

the Toliara sitt.: and the '.'lahajanga sit•.!. Choic•· of 

t he s e t ~ o s i t e s n: f l e c t s t lw a \. a i I ab i 1 i t y o f 1 · n \, 

material limestone n:sou1·ces and acct~ss ~o a port 

facilit~· in both cast:s. 

The domes t i c cemcn t ma 1·ke t is concen t rat eel on th•· 

highland n:gion in \dlich th•· nwt1·opolitan ar•.~a is 

located, and clue to th•· poor inf1·astruct11ral 

p1·0\·isions for o\·e1·Jand t1·ansport a s11ppl•:nwnL11·~ 

proposal for a finishing mi 11 ••as mad1:·. Th£· 

finishing mill \·:ould ht: r.onst1·uct~:d at Torimasinri to 

ar.t as a supply point to the meti·opolitan a1·1~;-1 using 

r.linkcr t1·rinspc;1·tt:d O\·e1· sr:a rout1:s. 

F111·the1·. in on1"1· to 1:\·a}U.-if,, t}ie comp;u·at i\•· 

stt•t:ngths of p1·od1irts d1:st i1wd fo1· th1: donwst i·· ;111d 

for thf! t::-.;po1·t marbds and dctermint: tlw 

p1·ofitabilit~· of plant sc:alr: t\,,O cas•!S "·t:1·1· 

post11Jated and compa1·ed. 

t ri ken to IH! ri t ri :mo, ono 
output \,,"liilf' it \,,(IS si·t 

t ht· s(:cond east•. 

In OIH' th1· plant sc;il1· \.-;is 

t on1:s pt· 1· ~··:a 1· I t·\·1: I of 

at 100,000 ton•~s p1·1· ~1·a1· in 



Rt.>al i::at ion of the projel't may lit· fu1·tlw1· 

follcn.-ed up b:-· 'lalagasy or .lapant·St, p1·i\·att-' 

t-•nteq11·ist'S, pr•::i\·idt•d that the study sh(n•s :1 

minimum !t·\·t·l l)f comnH't·cial profi tahi Ii ty. Tht• 

composition of the p1·oject promoters h,1s not Yt·t 

bct•n finalizt·cl .. -\ .h.pant~St' tt:•clrnology ho!dt•1· and 

a t1·ading compan:-· may canst itutt:• tlw L'o1·e g1·oup 

cf the JaparH?St' in\·estors. \am• s uf llh'al 

partners have been suggPstcd by the govcr~mcnt 

anrl l'\IDO -\ntananar·i\·o offi<:t» Ho\,:t">•·t-, no final 

c om po s i t i o n c f t h e p r o j e c t p r o po rw n t s ha s ht· t' n 

formalizt•d nt this stage on citht·r· th•· .Taparwst· 

or ~alagasy side. 

b. Financing Possibilities 

T he Go \" c r nm en t ha s a s s u re cl t o t he ma :-; i m t1 m , • :-: t • · n t 

possible its support fer the sound inaugt1r·at iun 

of a cement plant in 'laclagascar-. It is st·•·n :1:; :i 

s:-·mbolic breakthrough for tht~ !UC 1:ot1ntr·1t•s tCl 

haH~ their oi.·n cemt'nt procl11ct ion fat· i Ii t ;• in th·· 

region. The p1·oject promott•rs nnd pnip1irwrits 

therefore t~XpPct substant i\·e gc)\·•·rn:nt·nt suppn1·t 

Fo1· instan~:e tht• projt!ct co11ld hcnt•fit f1·0,11 a 

soft 10<111, if thf' CicH·t·1·rrnH·nt ar·1·ang.·s tl11· 

so\·•·1·rdgn g11<11·<1ntt•f·. This !n tun1 v.·011Jd ~r···;it 1_..-

i m p r- o \. , ~ t h t' p 1 • o .it' C' t c a s h f I o i.· . 

The stud_\· <1ssurn1•s n dt~bt t~quit:-· 1·<1tio of /ll<W. 

This 1·<1tio lws ht•t•n ti·nt<lli\.,j_\· 1•st<1hlish1·d and 

d(ws not n0ccss;-.r·il.\ 1·1·fl1·1·t tlw a1·t11al r·apita! 

h ti d g e t 1 n g o f I he po t t ~ n t i a I i 11 \" t • s t o r( s ) . 

Tilt• pot1·nt ial .Jr1pan1•s1• ill\t>stor·" irlt1·nd to 

<11'J'ang1· firrnr.cing ;ind i.·ish :o ass1·ss th1· tnt<il 



initial in\·pstment costs at 1997 \·alYPS, \d1ich is 

Tht~ equipment costs ha\·e 

tht'I't>furt' bt•t•n adjusted using an t'scalation ndl'. 

Production costs (onl:--· forei costs) and sales 

price haYe also been adjusted applying a 

clifft~rent escaL1tion 1·ate. :\ dPtail<?d 

explanation is gi\·en in Chapter \. 

2. ~arket and Plant Capacity 

( 1) International 'farket and Price Trend 

~hile the ten major cement producing countries in thP 

Korld shoKed an aYerage annual 3.1% increase in output 

betKeen 198~ and 1989 the production capacity actually 

cl e c re as e cl by a Il an nu a 1 a\' er age o f 1 % • The d i f f e re n c e 

Kas made up for by improvements in plant operating 

rates of an annual average ~.1% increase. 

Conversely, Khile cement demand in the adYanced 

industrialized nations sta~·ed almost le\·el o\·ei- this 

period the industrializing countl'ies (i.e. China, 

Indonesia, ~o:·ea, India, etc.) sho"·ed a high a\·enigP 

rate of incr€ase hetKeen 7 and 12%. 

~oreover imports of cement have recently been on the 

increase in the ad\·anced industrialized countrif!S 

beg i n n i n g ". i t h t he l". S .. .\ , f o 1 1 o Ke cl b :--· J a pa n , v.· e s t 

German~-. Great Britain, etc. 

There has not been a co·responding increase in the 

s11pply capacit:--· in responst! to the satisfactor·:--· gro"·th 

in demand 011t lined abo\·e and so the demand s11ppl:--· gap 

has been closed b:--· an increase in plant operating 

rates. HoKe\'f!r as long as 1·einfo1'Cf!ment of product ior 

fflcilities in the fo1·m of Of!\<.' plant rcm<iins 11nf11lfill1!d 

t h f~ p re ni i I i n g i n t e r n a t i o n a l cl em a n d s 11 p p I :--· s i t 11<1 t i o n 

f o r r. c~ me n t "' i I I c o n t i nu e I o be t i g h t . 

I - 6 



The international price of cement fluctuates acccrding 

to the demand supply balLnce. Hereafter, if 

international demand supply becomes tight it is ob\·iol's 

that the price of cement ~ill rise. Over an~ above the 

increasingly tight demand supply balance inter~ational­

ly the percentage of output destined for export has 

gradually fallen off and in 1989 the export share ~hich 

had been around 7-8% previously decreased to ~%. The 

price of bulk cement has in fact risen recently in 

Europe from the previous level of $60/~T to around 

$80-90 /MT(C&F). Bagged cement is comparatively more 

costly than bulk cement due to bagging expenses, 

loading costs, freight costs, etc. 

On the basis of the above the follo~ing forecast of 

import cement prices in the market area of the roe 
countries has been projected. 

Bulk cement Bagged cement Clinker 

(C&F l'SS/~tT) (CSF l'S$/~1T) (CSF rs_SDIT) 

1991 80 95 55 

1992 86 102 59 

1993 91 108 62 

1994 95 113 66 

1995 95 113 66 

1996 95 I 1 3 66 

(2) Cement ~arket in the IOC Countries 

Le av i n g as i de ~1 ad a gas ca r , t he res 11 l t s o f t hf! f o rec as t 

of cement demard in the IOC coun~ries is as follo~s. 

I - 7 



1 ) :·I au r i t i us 

1he results of a demand projection carried out by 

the regression mt:thod are as follo\l.·s. 

Demand ( ~!T) Percapita Demand ( filtl 

1990 3-t6, 137 317.2 

1995 396,679 3-t0.7 

2000 -t71,-t65 379.-t 

2005 581,620 -t38.6 

2010 7-t2,752 52-t. ::i 

At present ~auritius imports its entire supply ~f 

Bulk Cement. 

2) Comoros 

The results of a demand projection carried out by 

the regression method are as follo~s. 

Demand ( ~fT) Percapita Demand (kg) 

1990 29,236 62.7 

1995 35,316 6-t. 7 

2000 -t2,281 66. I 

200:'\ 50,307 67.2 

2010 59,593 67.9 

At present Comoros imports its entire supply of Bulk 

Cement. 

I - 8 



3) Reunion 

Since the Reunion's cement demand level is at 

saturation ("'·ith 597.6kg per capita in 1989) a 

calculation of cement demand using the regression 

method is deemed to result in unrealistic values. 

Therefore future demand of the island is assumed to 

stay at a level of 600 kg per capita. Incidentally, 

the achievement for 1989 is as follows. 

Imports: clinker 

bulk cement 

Products: 

~70,000 ~IT 

77' :-97 ~1T 

Ordinary Portland cement 

Pozzolana cement : 

-t) Seychelles 

CPA -t5, CP:\ 55 

CPJ -t5, CPJ 35 

The cement demand in 1989 was approximately 20,000 

tons. Moreover as this is the location furthest 

situated ¥rom Madagascar in comparison to exports 

from Kenya exporting is at a competitive 

disadvantage. Therefore this market has not been 

regarded as of importance to the present project. 

(3) Cement Market in Madagascar 

l) General Outline 

Due to the severe stagnation of the Madagascar 

economy which continued from the 1970s up to the 

first half of the 1980s cement demand slumped from 

the 1971 per capita level of 2-t.6 kg to 9.5 kg per 

capita in 1989. In order to overcome this economic 

crisis structural improvements were initiated as of 

1986. That is the increase in cement demand in 

Madagascar can be said to be directly influenced by 

J - 9 



the success ur failure of these national economic 

impro\·emen ts. 

At present, the cement demand of ~adagascar is 

approximately 120,000 tons per year of ~hich 50,000 

tons is supplied by th~ t~o domestic plants and the 

remaining 70,000 tons met by dependence on imports. 

The domestic cement is of CPA 30-35 class in terms 

cf product quality r~hile imports are of CPA--15 

class) but regardless of quality the market price is 

invariably high falling in a range bet~een [5$160 -

200. 

2) Demand Forecast 

The forecast results for cement demand in ~adagascar 

arrived at using the regression method are sho~n as 

follo1 . .-s. Further, these ha\·e been projected using 

three alternative scenarios of a high, medium and 

lo~ case for economic gro~th in the country. 

CPfE'.\T DPl..\'.\D (~IT)_ 

High ~fed i um LO\> 

1990 120,186 120,186 120,186 

1995 199,319 18-1,9-15 171,276 

2000 339, 187 287,927 2-13,931 

2005 583,755 -152,322 3-19,699 

2010 1,013,512 71:1,826 ;) 0-1 , 1 .12 
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3) Forecast of Effective Demand 

Taking the projected output of the currently 

operating mills of Antsirabe and Amboanio to be 

70,000 tonnes annual output the effective demand was 

projected using the medium growth scenario for 

demand forecast outlined above. 

(4) Choice of Project Scale 

As a result of evaluation of the above demand forecast. 

effective demand, demand situation in the roe 
countries, the export ratio, etc. the appropriate 

scale of production was set for two cases, Case A at 

300,000 tonnes per year and Case B at 400,000 tonnes 

per year(in both cases output figures represent 

production capacity for clinker). 

(5) ~arketing Plan 

An evaluation of the available means of transportation 

concluded that the flexibility of rail was low and 

costs comparatively high so that a transport plan based 

on truck or coastal boat conveyance was drawn up. As 

the currently applied C~S tariff for Marine transport 

is considered excessive transport costs were estimated 

with reference to the international rates applying for 

small carriers (it is expected that costs will be lower 

still if estimates are made for in house carriers). 

Price matching with imported bagged cement at the four 

major domestic ports of Toamasina, Antsiranana, 

~ahajanga and Toliara formed the basis for determining 

the sales price of products and a net back method of 

calculation was employed to calculate the ex-work 

price of the individual mills. 

I - 1 l 



As a result of this analysis the CIF price of hagged 

cement in 1997 t•as taken to bt~ SI 13/:!T and the a\·erage 

ex-1 • .-0 rk prices of the \-ar i ous cases are as shoi..·n be l oi..-. 

Case 1 (Toliara s!te): 

Case 2 (~ahajangaa site): 

l"S S 165.l-t/~IT 

i_-s S 160.0ir·IT 

Case 3 (TJliara and Toamasina sites combined ): 
rs s 173. -t3/~IT 

In Case 3 150,000 tonnes of clinker are to be sept from 

Toliara to Toa•asina ~here they ~ill undergo milling. 

For the export price of products the FOB price at the 

port closest to the mill of crigin ~as calculated using 

the net back method applied to the CIF price of each of 

the IOC countries after estimating the transport cost 

to each of the IOC country destinations. 

Case I and 3 = Eagged cement avg. FOB rs S 80.75/~T 

Case 2 = Bagged cemen1 ~vg. FOB rs S 8-t.50/~T 

Case 1 and 3 = Clinker avg. FOB rs S -t-t.00/~T 

(6) Choice of Production Plan 

I) Standard specifications of finished product: 

(AF\OR : \F P-15 \-301) 

For expo rt : CPA-5 or CP . .\--t5 

For domestic market: CPA--t5 
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~) Project Scheme 

Case I 

Project Site : Toliara -

Production Capacity :\ 

B 

complete plant 

300,000 T/Y 

-100,000 Y/Y 

Product 

~farket 

Case 2 

Bagged Cement 

Clinker 

Bagged Cement 

Cl inker 

Dome~t ic ~farket 

Reunion 

Project Site : ~ahajanga (:\mboanio) 

-complete plant 

Production Capacity :\ : 300,000 T/Y 

B : -100,000 T/Y 

Bagged Cement Product 

~farket 

Case 3 

Domestic market 

Export market : Comoros, 

Seychelles, etc. 

Project Site : Toliara - complete plant 

Toamasia - finishing mill 

Production Capacity A 300,000 T/Y 

B : -100,000 T/Y 

Product 

~arket 

Bagged Cement 

Clinker (Toliara plant) 

Bagged Cement 

Clinker 

I - 1 3 

Domestic ~larket 

: Reunion 



(7) Production Capacity s~hedule 
(Clinker in 1000 ~IT) 

Operational 

Rate Case . .\ Cc.se B 

1997 70 % 210 280 

1998 95 % 285 380 

1999- 100 % 300 -l 00 

3. ~laterial and Inputs 

(1) General Availability 

l} Toliara Site 

a. Limestone 

Limestone in suff~cient quantity and quality is 

found in dPposits at 15 km distance from the 

project site. 

b. Cla:y 

The clay found lying together ~ith the limestone 

strata mentioned above and that found separately 

in clay strata nearby assures a sufficient 

supply. 

c. Silica 

Can be obtained from the river bed of the 

Fihercnana river. 

d. Gypsum 

Is produced in the area around ~ahaboka some 110 

km from the project site. 
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c. Iron Cumpont'l1 t 

:\t prest>nt 1\ll local sour...:••s ha\·,, been ident if it'd 

and it is ass11mt'd that pyrite cinder ~·ill lw 

imported. 

f. Coal 

Deposits are found at Saoka about 220 km distance 

from the Projt>ct sitt'. h0\>e\·er these deposits an· 

not de\·eloped for exp lo i ~ cd ion yet. Import of 

coal from South Africa has then•fore teen 

assumed. :\s the Saoka deposits are sufficient to 

the project needs in terms of both quantity and 

quality it "iil be possiblt• to shift to using 

domes t i c coal on ct! t hes•· resources ha \·e hr· en 

de\·e I oped. 

g. Electricity 

In house generation using a diesel elertri<' 

generator. 

i1. Others 

Bags, fireproof bricks, steel balls and 111!1t'nil 

\.-i 11 he imported. 

I) ~ahajangn Site 

a. Limf~stone 

\e,,.- qt1<u-ries are to ht· dt~\·f~lopt~d for pa1·t of tht· 

de po s i t s f o 1l n d i n t he h i I I ~ · a r •~a o f t lw ·\ m h (1 a n i o 

area. I.imt·stone in s11fficit·nt q11ant it~· and 

qunlity is nndlnble. 
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b. C 1 ay 

Clay is found lying together 1o.-ith the limestone 

strata mentioned abon:'. 

c. Silica 

Can be obtained from the river bed of the 

Betsiboka ri\·er. 

d. Gypsum 

Is produced in a~ area 170 km ~est of the 

.-\mboanio sit c. 

e. Coal and iron Component 

Same as in case 1 above 

f . E 1 e c t r i c i t ~-

In house gencrat ion using a diesel t>lectric 

generator. 

h. Others 

Rags, fireproof bricks, Stf!el halls and !1JiH!Oi 1 

1..·i 11 be imported. 

(2) .-\nn11al Req11in:ments 

R1~f1:r to Tahl1: I-1. 
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TABLE 1-1 ANNUAL CONSUMPTION (100~ Operation Rate) 
- --- ----- -- -- --- - --- ----- ------ - --- -- --- --------------- ---------------------- - ----·-- ------- - - ------·-

l'S IT CASE IA CASE 1B CASE 2A CASE 28 CASE 3A CASE 3P. NOTE 
--- ---- -- --- --- -- - ------ -- --- ------- - - ----------- --- --- ----- -------- --- -- ---

Production: Clinker MT 300,000 400,000 300,000 400,000 300,000 ·100 ,000 
Cement MT 312,000 416,000 312,000 416,000 312.000 4l6,000 

l. Ra": HateriaT:---- -- - ---- ------ - --- --- - - - ----- --·· ------ -- - - -- --- - ------- ---

Li mes t ont' ~T 375,600 500,800 323.700 431,600 375,600 50C,ROO 
Clay MT 80, 100 106,800 107,700 143,700 80, 100 106,800 
Si I ica MT 12,900 17,200 11.100 1-1, 800 12,900 17,200 
Iron ComponPnt HT 2,700 3,600 5,700 7,600 2,700 3,600 
Gypsum MT 13,500 18,000 13,500 18,000 1:$, 500 18,000 

2. ltilities: 
Fuel (Coal) ~T 45,600 60,800 45,600 60,800 45,600 60,800 

...... \iater MT 218,400 291. 200 218,·100 2\Jl. 200 218,400 2Hl, 200 
-:i 

Diesel Oi I H 9,981 13,312 9,981 13,312 8,650 13,222 
Electricity M~'H - - - - 7,639 7,639 

3. Consumables: 
Fire Bricks HT 4H.92 66.56 '19.92 66.56 4!1. 92 66.56 
Steel Ball MT 15.6 20.8 15.fl 20.B 15.6 20.8 
Lubeoil KL 7.8 10.4 7.B 10.4 7.9 10.5 

4. Others: 
Faper Sack Piece 7,644,000 10,192,000 7,614,000 10,192,000 7,611,000 10,192,000 

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



-L Location and Sitt> 

T"o plant sitt'S \•l'l't• t>\·aluated l!.t•. tlw Toli:u·a sitt> of 

Case land the '.'-lahajan~a sitt· of Case :2) .. .\s an allt'r·nati\·e 

to the Toliara case a third case "as postulated in "hich a 

part of the cl inker from Tol iara \.-oulc! tw st•nt for mi 11 ing 

to the Toamasina finishing plant (Case 3). 

(1) Toliara Site 

The Toliara site enjoys not only the availability of 

limestone, clay, gypsum, etc but also the anticipated 

availability of coal deposits once future development 

is carried out and the site is favored ~:th natural 

port sites. 

The candidate project is a \·acant lot to the side of 

the jetty "hich is "ell located for access to the 

harbor and the access road for transport of ra" 

materials, etc. does not pass through the urban areas. 

The candidate site is almost completely government 

o"ned vacant land but some local inhabitants have taken 

up residence here and some of these "ill need to be 

transferred. Land costs in the neighboring arcn are 

very cheap and pose no problems in terms of project 

cost . 

The loading facilitif!s of the existing ;iort can hP 11s1!d 

as thf!,\- rire for plnnt canst r11ct ion and nfter· plnnt 

comp let ion ~·i 11 he conn!nient for· lending freight, nnd 

l't!r.eipt of r.on:-;umables, parts and impo1·t1!d r·n~· 

materia!s. 

Ttw silrface area n~quin!d for the plant sitf~ is aho11t 

8 lwctar·cs. 
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'lah:1j:1ng:1 is :1 1,n,11 LH·ing !ht' mouth ,1f !ht• !'"tsi!,l1k:i 

r·i\-t•r. Till' p,1r·t is •':\t 1·1·mt ly lar·g·· but t Ill' sh:il hn, 

,,·att•r· dt•pth is a c1·11l'ial dt•ft•ct of t!w sit1·. Tht• 

ma:\imum ,,att·r· dt·pth at full t id,· is Lllil.\- -Im.and it i~ 

qllt'stionahl1• ,,·ht->tht.•r a t),lHlO ttH1 craft C\Htld :u1l·lwt-. 

Ft:rtht'r, th•• h:u·bor is s11rr·oun.!1•d hy tht· to\-tl :u·1·:1 :u1d 

so securing a site for industrial list' ,,·ould tw 

<l i f f i cu 1 t and t ht' rt' \•• u 11 l d lw d i f f i '· < Il t i , • ::-. i 11 '1 h t a i n i n .~ 

access fo1· la1·g1• scale transpc.rt. 

The can d i d a t " s i t t' f o r p l an t cons t r u c t i on i s n h, 1 u t 

30 km south ''•'St of t ht• t CH,·n in t ht• _-\n:boan io :11·1·a :rnd 

limestot1t' dt?posits are a\·ailahlt• in tht• s111Tnt:nding 

hill;.· area. 

:\section of tlw hugt• ri\·t·r· mouth ad.ioins this sanw 

area of :\mboanio nnd it is possihl1• to ·~mplo.\ har·g,·s 

for the delh·t·r;.- of dr;.· hulk m11t~'r·ials such as 1·o:ll. 

iron component, •·tc. ,,;hi ch co11!d bt• 1111lo11dt•d ;it rin in 

house jetty. Ho...-·••\f'r, 'lahajanga port ...-ould n1·1·d to Iii· 

llSt~d for· tht~ d1•l iYt!I'.\' of impor·tt•d capital ,.q11ir11111~nt, 

parts 11nd b11gged cement. Tht~ cost of loading 1 r·orn t!lt' 

in houst: j1dt;.· to barges for transfer· to tlw m:-1i11 

out I;.·ing fndght c111-riers ...-ould lw too cost l;.· :rnd is 

considered uneconomical. 

Thr· s11r.ac1· arP.R required for tht~ pl:-1nt sit•· is H 

heetn1·1·s. l.an<l cost in th1! s11tT<lltnding at· .. :-1 is 

ext rcm1~ 1 _..- Io...--. 

(3) Toamasinn Sitf• 

Toamnsina hat·bor is thr, mnin port of '!;1dagasc:ar· and n<i 

prob}1~ms ...-·hatSCH'\'t'I' arc t!l1\·isag1~d in till' hand! ing of 

clinkt!r tht~re. Ho"t'\·1,1·, an approp1·iat1· sit•· ...-as not 

idPntifi1~d in tlw \"i<'.init;.· of t!H· port and it ...-as 
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necessary to look for a t•'o hectare site in the suburban 

districts. 

Since the main inputs to a milling plant A.re gypsum. 

electricity, paper sacks, steel balls, etc. ~ith the 

exception of electric supply (to be purcl~ased local I:•) 

these are a 11 assumed to .,e met by import. 

5. Project Engineering 

(1) Outline Production Proc~ssing 

Cement production processing consists of the follo~ing 

stages. 

1) Ra~ ~aterial Preparation 

a. Ra~ material quarrying 

b. Compounding 

c. ~1i11 i ng 

d. Homogenizing 

2) Calcining 

3) Finishing 

~) Bagging and Delivery 

Further soot, smoke, dust and sulfur oxide etc. 

to arise during processes such as the movement of 

po~dered substances or the combustion of fine 

tend 

particles. Special equipment to deal .,dth \hest! m11st 

be installed in order to prevent air pollution. 

(2) Assessment of Different Processes 

These are three production methods for Portland cement, 

that is thf! \o."ct prOCt!SS, Semi-dry process and th1! dn· 

process. S i n c e e n c r g :-· co n s ump t i o n i n \' o I v e cl i s g r e n t 
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the t1·t>nd in almost all ne\• plants is to choost~ tlw dl'y 

p!'ocess \dlich is ndat i\·t·ly less t~lll'l'gy consuming. 

The kilns used in the calcining process a re t ht> 

\·ertical shaft kiln of a packed bed type and the rotary 

type kiln equipped \.-ith a horizontal shaft at an angle 

of 3 to -t.5%. 

The \·ertical shaft kiln \,:hich is used at the .-\ntsirabe 

mill has the advantage of only requiring a small 

~quipment cost but this type of kiln poses problems 

~ith a large scale output over consuming some 15 to 20% 

wore fuel than the suspension preheater kiln. 

Recently almost all plants employ a rotary kiln ~ith an 

attached suspension preheater to use th•.J kiln e:'l:haust 

heat in order to preheat the ra\,; materials. Further, 

the ne~ suspension preheater (\SP) kiln method is also 

popular. This method in\·oh·es placing a pre] iminary 

calcinating furnace bet\.:een the cyclone for SP use and 

the kiln itself. As there are re~· alkaline or \"Olatilt• 

substances found in the ra~ materials of the present 

project it is n:commended thrit the SP kiln metb.od IH~ 

employed. 

(3) Scope of the Present Project 

The scope of investment taken to be covered by the plan 

f o r t he p re s e n t p r o j e c t i n c 1 11 d e s a 1 I n e c e s s n r :--· 

equipment and construct ion costs ~·ith the except ion of 

costs for •:xparision of bf:rth facilities at the Tolinrn 

site. 

(·l) Estimation of Const;~uction Costs 

The Base cost estimate for construction costs mad<: on 

the brisis of pr·ice }f;\·t!ls in this current :--·ear· of J!HHJ 

arf~ as fol lo\\'s. (for details refer to Tnhle I-2 
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TABLE 1-2 ESTIMATED CONSTRUCTION COST (BASE) 

1
----------CASE 1-A ------ -- --------------- --ci\sl-:-Z:·A ------------- -------

F L TOTAi. F I. TOTAL ------r---------------------------- ----- -------- ---------- --- ------------ --- ----

Quarry I 2.830 122 2,952 2,372 122 2,·'9·1 
fpment Plant I 54,925 6,165 61,090 57,099 6,165 63,264 
ltility 7,571 970 8,541 7,517 1,062 8,579 
Auxiliary 841 1,784 2,625 841 1,784 2,625 
Shipping 4,150 825 4,975 3,982 917 4,899 
Secondary 
_e_r_osg~s in&. 

Total 9,866 80. 183 71.811 10,050 R 1. 861 

------------·--·- - - -- - - - - -

----- - -·-------- --------·- -----
CASE 1-B CASE 2-B -t--1---------L ____ Ul_T_~L_ _ _______ F _________ -'~- _ _ ___ _ TOTAL 

2,983 
71, 767 
I 0 I 00 I 

Quarry 
Ce•ent Plant 
l!tility 
Auxiliary 
Shipping 

3,319 
62,675 
8,858 

SH 
4 I 150 

122 
6.592 
1. l 06 
l, 784 

825 
SPcondary \ 
_p_r_oces~ Ln__g __ -~---- _____________ ----

1 

I 
\ 79,843 Total 10,429 

3,Hl 
69,267 

9. 96·1 
2.625 
4,975 

90, 272 

2,861 
65, 175 

8,803 
841 

3,982 

81. 662 

122 
6 I f192 
!, 198 
1. 781 

917 

10I{i13 

2,625 
4,899 

!l2 I 27fJ 

~-

2, s:rn 
!i·1, !125 

7, !i71 
8·11 

·I, I f10 
fJ I 2H2 

7!i, 60!1 

F 

:1. :l 19 
62,fi75 
8,8!i8 

8·11 
·I, lf10 
fJ I 292 

8[1, 1 :~5 

__ (UNIT: _I ,000$) 
CASE :i-A 

L TOT i\L 

122 2,H!i2 
6,!R!i 61,090 

970 8,!i41 
l,784 2.62!i 

82!i 4,97!i 
l,241 R,!i33 

11.107 

CASE :l-R 
I. 

122 
6 I fi!l2 
I I 1 0 fl 
I, 78-1 

92f1 
I. 2·11 

11, 670 

Hfl I 71 fi 

TOTAi. 

3.441 
£19,287 

H,Hfi4 
2,R2!i 
4,97!i 
fi,!i33 

!HI. 80f1 



ESTI'l:\TED _C_Q,\ST~LCilO\ COST I \CLl.})_l~G_YRJ_(J:_ !=_O\U \GE\CY 

F - _I. ______ _I_gJ_~_l __ 

Case I-..\ 83,699 9,866 93,565 

Ca.-~ l-B 95,022 10,-129 lO:'i,-151 

Case 2-..\ 85 '-15-1 10 '050 95,50-1 

Case 2-B 97' 162 10,613 107,775 

Case 3-..\ 90,090 11,107 IOI,197 

Case 3-B 101,-113 11 , 6 70 113,083 

6. Plant Organization and Overhead Costs 

Personnel distribution at the different ~orkplaces and sites 

involved is sho~n belo~. 

Case Case 2 Case ~ 

Plant ~tanager 1 

Quarry Site 32 32 32 

Cement Plant 
-Production Dept. 55 55 55 

-Engineering Dept. 60 60 60 

-Delivery Dept. 17 17 17 

-Administration Dept. -1-1 -1-1 -1-1 

-Sa I es Dept . 6 26 6 

Toamasina ~ill n 0 19 

Total 215 23='> 23-1 

General overhead expenses are taken to be 60% of the total 

salary costs. 

7. ~fanpo"·er 

Labor requirements for the \·arious classes of staff are as 

fol lo""s. 
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Case Case 2 Case 3 

~tanager 5 ;:l 6 

Superintendent 6 6 6 

Engineer 22 22 2-l 

Foreman 8 8 8 

Clark 28 28 32 

Skilled Labor 115 135 12-l 

l"nski l led Labor 31 31 3-l 

Total 215 235 23-l 

8. Implementation Schedule 

(1) The key date schedule for project implementation is 
sho_.n be lo~·. 

implementation aspect period 

a. Feasibility study 

b. Decision on project 

implementation 

c. Company foundation 

7 months 

5 months 

detailed project plan 6 months 

d. Fund raising, preparation 

of implementation, site 

acquisition 8 months 

e. Basic design, preparation 

of tender -l months 

f. Tender, evaluation, EPC 
Contract 8 months 

g. Construction '-'Ork 3-l months 

h. Tri al run, transfer -l months 

i. Commercial operations from 

I - 2-l 

scheduled 

implementation 

Dec., '90 - Jul., • 91 

Aug. , • 91 - Dec., t 91 

Jan., '92 - Jun., '92 

~lay, '92 - Dec., '92 

Jan., '93 - Apr., '93 

~ay, '93 - Dec., '93 

Jan., • 9-l - Oct., '96 

Sep., '96 - Dec., '96 

Jan., • 97. 



(2) Total Investment Cost and Disbursement Schedule 

The total capital requirement for the project budget 

~as estimated ~ith reference tote base cost estimates 

and taking into consideration an escalation factor. 

The various estimates and disbursement schedule are 

sho~n in Table 1-3 and I-~. 

9. Financial Analysis 

(1) Basic Conditions 

a. Pricing Ruie 

All of the prices and costs of the present report 

~ere forecast ~ith reference to the base costs at 

the end of the year of 1990. The prices for 1977 

are expressed in CSS. The exchange rate against the 

CS dollar employed is F~G 1,500 to one CSS, J¥ 135 

to one CSS and FF 5.09 to one CSS. 

b. Project Life Span 

The project life span ~as taken to be 15 years for 

purposes of the financial evaluation. 

(2) Financing Plan 

a. Dept equity ratio 

Debt: 70% 

Eqliity: 30% 

b. Conditions of Long Term Financing 

-Finan~ier : The Export-Import Bank of Japan 

-Credit : Supplier's credit 

-Repayment : 10 years semi-annual installments 

-Graef! period : full construction period 

-Interest ratf! : 7.5 percent p.a. 
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HBLE 1-3 TOI\L C\P I nL REQl I RE'~En 
ff\ IT : lOOOS) 

C.\SE IA C.\SE 16 f..\SE 2.\ C.\SE 2B C..\SE 3..\ C..\SE 3B 

L.\.\D ..\CQlISITIO\ 12:1 12::. l l-15 li5 

SITE PREP..\R..\TIO\ 1.-100 I. tOO 888 888 l.500 l.500 

Ql"..\RRY HPLOIT:\TIO\ 3.566 1.161 3.008 3.6G-t 3,566 -l .161 

PL\.\T CO\STRlCTIO\ 89.999 101.290 92.-t<J6 10-t. lll 97.631 !08.922 

PREOPER..\TIO\..\L EXP. 3.15-t 3,775 3.199 3.810 3.812 3.83-t 

IHEREST Dl"R" G CO\ST. \ 19.638 21.998 19.936 22.369 21.368 23.128 

l\ITI..\L ~oa~·G C..\PIT..\l I.08.1 l.H-l I.319 I .159 l. l-12 1.513 

TOT..\L 119.561 13-t, 193 121.-t-l';" 136.602 129.16-t l-13.803 

T..\BLE 1-1 CAPIT..\l DISBlRSE'~E\T SCHEDlU 
(l\ IT: lOOOS) 

C..\SE IA C..\SE 18 C..\SE 2..\ C..\SE 2B C..\SE 3..\ USE 3B 

1992 226 226 226 226 226 226 

1993 1.691 1.691 1.280 I.280 1.766 1.766 

199.1 31 ,611 -t2.5:l8 38. 191 -13,575 38,5-t I 13.-1:19 

19% ·11.073 -16.099 ·11.770 -t6.9:l:l -t:l,63-l :)0,660 

1996 38.93~ 43,619 39.679 ll,:l6:l ·12.99-l 17,692 

TOTAL 119.568 13-1, 193 121.116 136,601 129.161 l-13.803 
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(3) Financial Analysis 

I) The financial internal rate of return (FIRR) is as 

follo•s. 

FIRR before Tax FIRR After Tax 

Case IA 17.-t9% 15.-t7% 

lB 18.07% 15.97% 

2A I-t.55% 12.72% 

2B 15.81% 13.89% 

3A 19.71% 17.68% 

3B 18. 13% 16.02% 

2) Sensitivity Analysis 

The resu:ts of a sensitivity analysis conducted on 

the product sales price, coal price, paper sack 

price and investment cost, etc. revealed that 

sensitivity was nigh with regard to the profit 

earning rate of the product sales and investment 

cost. Refer to Figure I-1. 

(-t) Economic Ev~luation 

1) Economic Internal Rate of Return (EIRR) 

In Case I results of calculation of EIRR gave a 

figure of lR.23% which is 0.73% higher that the 

FIRR. 
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Figure 1-1 SENSITIVITY CURVE 
CASE 1-A FIRR AFTER TAX 

Financial Internal Rate of Return (FIRR) % 
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2) Foreign Exchange Ealance 

The results of an evaluation of the foreign currency 

saving earning balance to accrue over the term of 

the project life in Cases IA and lB are sho•n belo•. 

Case lA surplus CSS 293,114,000 

Case 28 surplus CSS 272,048,000 

10. Conclusion and Recommendation 

(1) Case Study 

1) In general terms the Toliara site (Case 1) is more 

favorably situated in terms of profitability in 

comparison to the ~ahajanga site (Case 2). 

2) In general terms Case B (400,000 tons per year) is 

more profitable than Case A (300,000 tons per 

year), but •ith regard to Case 3 (the Toliara­

Toareasina case) it •as found that Case A is better. 

3) The optimum case of all postulated proves to be 

Case 3A follo-ed in order of excellence by Case 38, 

Case lB, Case IA, Case 2B and Case 2A. 

4) The superiorit~ of Case 3A in terms of 

profitability over that of Case 3B sho-s that 1. 

the profitability of a Finishing ~ill located in 

the market is high and 2. The exporting of clinker 

is a factor -hich detracts from profitability. 

(2) Sensitivity Analysis 

1) The sensitivity of profits to price fluctuations is 

most ohservable in the case the saJes price of 

finished µroducts. After this the investment 

amount is the factor sho~ing the highest 

sensitivity. It follo~s from the above that it is 
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important to consider methods to reduce the 

construction costs involved. 

2) The sensitivity of variable costs and domestic 

transport costs is lo~. 

(3) Project S~te 

The Toliara location enjoys the follc~ing particular 

advantages for a domestic project site: 

- Excellent harbor conditions 
- The availability of an ideal plant site directly 

linked to the harbor 
- The possibility of using domestic coal resources 

exploitable in the future 
- The abundant deposits of limestone 

- Relative proximity to the important export markets of 

the Reunion and ~auritius 

(~) Profitability of the Finishing ~ill 

As is assumed that the profitability of a Finishing 

~ill aimed at the domestic market is extremely high it 

is desirable to carry out the construction of a 

finishing mill using imported clinker as ra~ material 

before beginning construction 0f a complete plant. 

Once marketing has been stabilized and an appropriate 

juncture reached the construction of the complete plant 

could be begun. However, in this case it is important 

to establish the availability of clinker and obtain a 

plant site in the neighborhood of the Toamasina harbor. 

(5) Possession of in House Carriers 

An important factor limiting economic activities in 

~adagascar is the insufficient provision of 

tr~nsportation facilities (including road facilities). 

In particular, the transportation costs involved in 
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supplying and linking ~he :n:i.in mad;.t'ts in\·oh·t..'d in the 

present p1·oje~t are quite hibh. This means that littlt­

advantage ~ill be gained over competing countries 

because of the relative costliness of transport costs. 

One possible solution to this problematic situation is 

to consider the construction of in-house dry bulk 

carriers ~hich ~ould be used for the domestic and 

export transport of clinker. Ho"'·e\·er. if this method 

is adopted there ~ill be an increased burden of initial 

investment and so a key factor ~ill be the reliable 

effective operation of such transport facilities. 

(6) Economic Benefit 

An economic internal rate of return (i.e. 18.23 percent 

-for Case lA) is high enough to clear general cut-off 

rate level, and foreign exch&nge earning saving effect 

is also satisfactory. 

(7) Conclusions 

The follo~ing conclusions are dra~n from the conditions 

assumed in the present study report. 

1) In terms of profitability, Case 3 is the optiMum 

proposal as a result of the economic nature of 

domestic transportation of clinker in comparison to 

bagged cement. Ho~ever, as the export of clinker 

reduces profitability on a scale of ~00,000 tonnes 

per day, profitability is impaired by the increase 

in clinker exports. Therefore, it is concluded 

that Case 3A has the optimum profitability. 

2) Toliara is a better site for the Project th?n 

:1ahajanga fo1· a variety of i·ensons. Ho"'·e\·er, 

c o n s t r u c t i o n o f t h c F i n i s h i n g :1 i l 1 n c a r t o 

To a r11 ;is i n a , c I o ~; ,_. t o t ht· rr. a i n ma r kc t s , i 5 R mo :· e 

<'\ppi·opi·iat>:.· choice bt•c:-iust~ of t1-.•nsportation cnsts 
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~ill be cheaper. As a result of the above consid­

erations, a possible proposal ~ould be to construct 

a Finishing ~ill ~ith an intake of imported clinker 

at Toamasina in anticipation of the construction of 

the Complete Plant ~hich ~ill folio~ later. 

3) There is a strong possibility that the scale of 

project investment involved ~ill be found too large 

for the economy of ~adagascar to support. It seems 

that the main obstacle to realization of the 

project is Project Financing. 

(8) Recommendations 

In vi2w of the fact that the prese~t project is on an 

extremely large scale of in~estment ;or Madagascar, and 

in response to the various problems relating to the 
lack of Industrial Infrastructures in Madagascar, the 

following recommendations have been made. 

1) Project Financing 

As long as the the assumption of a Private Sector 

context of investment is maintained for the pre~ent 

project, the biggest problem to its realization 

will be in the funding of Equity Capital and Loan 

Capital for the project. 

a. Funding of the equity capital portion relying 

only on the resources of ~adagascar's 
entrepreneurs will be difficult. Further, in 

view of the necessity of participation of a 

technical partner and in order to facilitate the 

funding of project finances (loa~ capital) it is 

recommended to seek the participation of extra 

parties such as the following: 

- Madagascar entrepreneurs 
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- Financing institutions of ~adagascar 

- Entrepreneurs of the IOC countries 

- Public Financing institutions such as the IFC. 

etc. 

- Cement manufacturers 

Entrepreneurs of the ~dvanced countries 

b. ~ith regard to the funding of the loan capital, 

the key element affecting the financing condi­

tions ~ill be ~hether an acceptable security 

package can be formulated and presented to the 

Financier. Discussion should be carried out 

bet~een Equity participants on the formation of 

the security package in order to elaborate the 

most advantageous terms ~hich can be secured. 

Also, it is advisable to sound the potential 

contractor on an acceptable security package and 

financing conditions and discuss these together. 

In any case, the equity participation of 

reputable parties such as public bodies like to 

IFC or financial institutions will certainly do 

much to ensure an advantageous funding of the 

loan finance. 

2) ~arket Development 

~arketing of the finished product ~ill have a 

decisive effect on the profitability of the present 

project. Of course the sales pric~ of the product 

is an important factor, but even before considering 

this, the question of ~hether domestic demand 

actually increases in line ~ith forecasts ~ill be a 

determining factor. The reason for this, ~hich has 

a 1 read~- been po i n t e d out , i s t hat t he present 

project 1.-ill not stilnd as an expo1·t orientated 

project. Therefore, in or<lc1· to ensu:·c the success 
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of the project it is necessa~~ to consider ~ays to 

increase domestic demand. 

a. Khether there ~ill be an expansion in domestic 

demand depends above all on an expansion of the 

economy of ~adagascar. Kith a continued 

economic slo~do~n a large scale Cement Project 

~ill not be desirable. Ho~ever, since the 

question of national economic expansion is 

itself outside of the scope of the project 

development capacity, this ~ill depend entirely 

on the united efforts of the Government and 

people of ~adagascar. 

An increase in the demand for cement results 

principally from development in the sectors of 

building (housing, administrative and office 

buildings, hotels, schools, hospitals, etc.), of 

social infrastructure (seaports, airports, 

roads, dams, overland and underground canals, 

etc.), of industry and industrial infrastructure 

(factories;, transport systems, storage systems, 

agricultural infrastructure, etc.), and there­

fore Governmental policies relating to promotion 

of investment in these sectors and for budgeting 

allocations is of great significance. It is 

necessary for the Project Promoter to undertake 

every possible effort to see to it that the 

government is encouraged to promote the above, 

and particularly to undertake public investment. 

b. Another means to expand demand is to reduce the 

market price of cement. The current retail 

price on the market of about ~S 200 S/MT is 

excessive, and it is possible that there is 

little increase in demand because cement is 

unable to compete ~ith available alternative 

materials. It is necessary to evaluate the 
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following improvements as possible counter 

measures to this situation. 

- improvement in tax rates 

- rationalization of the distribution systems 

(bulk transport, po~sibility to apply for 

ready made concrete, etc.) 

survey on the competitive position vie a vie 

alternative ~aterials (eg. bricks, wood, 

stone, asphalt, etc.) 

3) Evaluation on a Phased Realization of the Project 

The problems outlined above could arise in relation 

to the question of whether cement demand will 

incr~ase in line with forecasts and whether 

financing for project implementation will be 

realized. It will require some time to overcome 

these problems and ensure that the desired context 

for project implementation is achieved. 

However, the intervening time must not be wasted, 

and it is necessary to plan for an effective 

realization of the project in well ordered phases. 

That is, we recommend that firstly the construction 

of the finishing mill be carried out at Toamasina. 

The scale will be on a par with that shown for 

Case 3A (i.e. 150,000 T/Y of clinker volume) witt 

clinker being imported. By realizing this part of 

the Project first the following merits can be 

anticipated. 

- a saving on foreign currency of the difference in 

price between i~ported cement and imported linker 

- the establishment of a marketing system and zone 

of commercial operations 

promotion of an expansion ir1 demand through price 

reduction 
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selection of partners i.:ho ·1.dll i1Hest in the 

integrated cement mill to form th~ next phase of 

the project 
training of engineers and nurture of cement 

production technology 

- profit accumulation (to form capital resources 

for the next phase of investment} 

It is recommended that the above implementation 

plan be promptly initiated. Ho~ever, the follo~ing 

points ~ill need to be confirmed. 

- survey on site availability in the area around 

Toamasina harbour 
- examination of the clinker handling methods 

possible in Toamasina harbour 

- survey on the availability of clinker (very 

important) and evaluation of price trends 

- selection of an experienced Technical Partner 

- a detailed equipment plan and estimate 

calculations for construction costs 

- implementation of a thorough Feasibility Study 

- evaluation of Financing (including a security 

package). 
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Chapter II 

PROJECT f.L\Cl:\GHOl-\D :\\I> HI STOHY 



11. Project Background and l!istory 

1. l'roject llisto1·~ 

Cement is an inexpensi\"e commodity in terms llf unit price 

per unit of eight. ~toreon:!r as the proportion of commodity 

cost accounted for by tran::>port costs is high there are 

economic limits to its commoclity status on internal ional 

markets arising from distribution aspects. 

In the µast the IOC count1·ies ha\e impo1·ted cement from such 

distant supply points as Greece or Indonesia. Such imports, 

ho~ever, are esteemed to be largely al tributable to the spot 

export of excess product and in general countries such as 

Kenya are better placed geographically to act as exporters 

to the IOC. In the long term countries on the east :\frican 

coastline i..·hich are ad\·antageously positioned to operate as 

export bases such as South ~frica, ~ozambique, Tanzania and 

Kenya, etc. represent potential suppliers. 

Establishing a cement manufacturing plant in the Indian 

Ocean Committee countries is one of the most critical 

issues which has been discussed among tl1e member countries 

since its official inauguration of the Committee. Total 

cement requirement in the region shown in statistical data 

t>f the mid 1980's was convincing enough lo elaborate a 

possible IOC cooperation scheme to supply self-manufactured 

cement to each member country. 

:\project idea \.."AS put forward by the ~tauritius Gon:!rnmenl 

lo the IOC to produce port land cement using coral as a main 

raw material. This idea however did not materialize clue to 

\·arious constraints including the anticipated negali\"e 

impact to the cn\"ironment. 

~adagascar is known as a possible supply source of lime 

stone. This fact coupled with supporti\·e data on the 

forecasted demand of cement in the IOC region st imul<.t ed I he 
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:'-lalagas:- gl1\-t·r·nmt·11t ll1 in!tialt> in\·estigatiun tin thl"' 

eomme1·eial pt·<•fitabilit,:.. ,1f establishing a t:•:ment facto1·y in 

:'-tadagasL·o:-u· und•· t· t ht> l L1C Cl•llpe 1·a t i lHl scheme. 

:\t tht.• time ilf elalH•rat illn of the IUC cvnperat iun scheme tht> 

only c:ement p1·oduet ion faci 1 i lies local e<l in the IOC: 

i;uuntries \.."t!rP. the t\..·n small sc:ale cement plants in 

:'-tadagascar·. Further·, demand in :'-tadagascar· itself ,,as still 

largely dependt!nl nn impC1rts this situation remains 

unchanged at present. T he llK c n u n t r i e s f o rt' c a s t l ha l t h ~ 

<n·erall demand for cement \.-ould reach a le\-t.•1 of l ,llO!l,(Hi(I 

terns in 1990 nf \..·hich only about 60,000 tons could be met 

\..·ith autorwmous sources (fi·om the t\..·o '.'-ta<lagascar plants). 

_\gainst the abo\·e background, l"\IDO conducted an opportunity 

study in :'-larch l989 under Dl'/'l:\G/82/010. In ord~r to 

investigate the commercial profitability of a port land 

cement p1·oj ec l to be est ab 1 i shed in :'-tadagascar. The 

conclusions of the study are as follo"s: 

( l) The project should aim al supplying cement to Indian 

Ocean countries, i.e., :'-lauritius, the Reunion, Comoros, 

Seyche 11 es, and :'-ladagascar. 

(2) In 1985, IOC used 3-16,900 tons of port land cement (type 

35 - -15), :'15,000 terns of special cement, and 19,900 

tons of clinker cement. Cement demand projections 

('000 tons) for· 1990 and 2010 a1·e as follo\..'s: 

1990 2010 

:tadagascar ;) 0 (l 900 

Heunion 391 729 

~I all 1' i t i LI s 258 537 

Comoros 15 I 12 

Se,:..·clie 11 es 20 -17 

121 7 2325 
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( 3) Tll meet the gnn..-i ng demand fur cement in the llK 

clluntries and takin~ into conside1·at i1rn the necessity 

of satisfying the demand at prices reflecting the 

purchasing po•er of the countries in the region, a 

cement factory producing fur regional customers is to 

be envisaged. The proposed plant capacity is estimeted 

at 600,llOO tons. 

(-l} ~ladagascar, •il;1 its ra"• material base for production 

of cement. is thought to be the best country for the 

construe lion of such a regional cement fac i 1 it y. 

(5) The opportunity report revie•ed t•o proposals: 

a 600,000 rul/y unit ( 100,000 mt of cement and 

200,000 mt of clinker) 

a I00,000 ml/y unit (270,000 mt of cement and 

130,000 mt of clinker). 

(6) The main conclusion is that a 600,000 rut capacity 

should be installed (the main reason: being the fast 

growing demand for cement in IOC countries). Three 

options are possible for the future cement facility: 

a 600,000 mt/y unit 

a 100,000 mt/y and a 200,000 ml/y unit 

three units of 200,000 mt/~ each. 

~modular approach has some advantages (a better 

response to changes in demand; it takes into account 

the technical lend of the IOC countries; the cash 

flows generated by earlier unit could finance 

construction of the next one). 
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(7) T1..o altt?rnatiH'S ha\·e been thoroughly 1·e\·ie1..·ed: the 

CB~tc pi-ciposal (l'h'. China) and the F/ I./ Smidt h proposal 

(Dt?nmark). The study concludes that µrufital>ility is 

high and initial ill\"t'slment out lays 101..er than in the 

cast? l)f CB~IC proposal. 

(8) lt is 1eco1111nended that the unit use local coal 

(imported coal is t"'·ice as expensi\·e). 

l9) The ne~ cement factory should enjoy all preferential 

treatment characteristic of utilities located "'"ilhin 

export processing zones. 

(10) Taking into account price competitiveness of the 

factory's output, the investment project should not 

co\·er support costs such as electricity product ion or 

coal mining. 

(11) The proposed output prices are: 

-150 FF/t (approximately l"SS80/t) for cement 

230 FF/t (approximately l"SS 10/t) for clinker. 

(12) The study recommends that a feasibility study be 

undertaken in order to further pron~ the commercial 

profitability and economic \·iability. This decision is 

based on the re lat in~ly posit i\·e financial indicators 

in tl1e opportunity study and the foreseen need le> 

establish a cement factory in ~ladagascar to ensure a 

self-reliant supply of cement in the JOC n~gion. 

Follo\.'ing the recommendation of the opportunity study, 

the Go\·ernment of ~adagascar initiated the promotion of 

the project realization .. \t the same time. a group of 

.Japanese companies started investigating t la: prest.•nt 

status of this project and confirmed their prelimina1·y 

interest for pursuing po:;sibilities of technology 

transfer and equity participation, if fea::;ihle. Tht-! 
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"I ... 

actual decision on 1..·hetht:r or not further steps 1..·ill l>~ 

take11 l.."OUld depend on the result of this feasibility 

study. 

Out 1 ine 0f the l'rojecl 

(1) l'roject Idea 

Shortly before conducting the study. the Gu\·ernment of 

~tadagascar made clear that the project is to l>e 

implemented on initiatives from the private sector. 

This implied that the project "ould neither be 

implemented by a state-owned company nor by the roe 
go\·ernments' equity participation. 

The original project idea, i.e .• 

scheme has thus been modified. 

a regional cooperation 

The project•s 

commercial profitability would have to be investigated 

lea\· ing aside any regional cooperation scheme 

incent i \·es such as preferable import duties. 

Since the main market for the preser.· pro,iect is at a 

short distance and import duties afford the project 

ad\·antageous sales on the domestic market it is 

ob\" iousl~- preferable in terms of commercial 

profitabilil.Y lo aim at the domestic market rather than 

at export markets where long distances would be costly 

and competition in terms of price and product quality 

wcrnld be severe. 

Furthermore, the profitability of exports is generally 

low and would only be envisaged to realize some special 

aim such as the disposal of excess production, 

maintenance of operating rates or the acquisition of 

foreign exchange, etc. 
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Results llf a prel imina1·_1. l11cal sur\·e;. 1·1induet ed in t ht: 

{l)(' COUntri~·s re\·eals that pussible impot·tt'!"S Ulltside 

of ~tadagasca1· \,h•· 1.·en.· intt:.'n~sled empilasL:ed that a 

condition of tht:ir parlicipati1rn 1.·as that the p1·qd.uel 

be of an internatior~ally competith·e p1·ice and qualit:.-. 

The:;e results confirm that the project could not be 

fully accounted fln· by the 1~1C's ent irt:' markt:'I. In 

order to ensure the projec.;t \iability operating rates 

are to be maintained by balancing domes! ic and export 

markets. The main emphasi:; is tu he placed on 

satisfying the domesti1.~ Jemand in ~ladagascar 1.hile 

selling excess product at a price abo\·e marginal cost 

in the case of exports tu the IOC countries. Of 

course, ~tadagascar is fa\·orably placed in comp.-irison to 

the other export countries. It is especially ~ell 

positioned in terms of access to ~aurit ius and the 

Reunion. There is thei-t:!fore considerable potential fo1· 

act in:.' e:xport lo these markets on a profit:lhle basis. 

This ne~ project concept ~ould easily challenge some 

recommendations of the 0pportur.ity study defining the 

proposed production capacity. These are (:1), (5), (6) 

and (9). Furthermore, the technical selectiun ~ould 

ha\·e to be made in light of possible .Japanese 

enterprises' participal ion. This has fo1·ced the stucl,1-· 

to neglect recommendation (7). Other recommended 

items, such as the use of local coal, sales prices etc:. 

\.·ould ha\·e to be re-irl\·est igate<l from a merely 

commercial aspect taking into account the abo\·e 

mentioned project c011cepl i.e. "the domestic ma1·kel as 

the primary market ::;egment." 

(2) Different ~lternatives 

The Government of ~adagascar suggested t~o possihl8 

a 1 t e r n a t i v e s i t e s f o r i n \- e s t i g a t i o n . l3 o t h s i t e s a i · e 

located on the \.."est coastline. These sit.-:s iw\··~ been 
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id.,.atified mainly in \it:\. c~f pl'!'I t'<'tl·iii~ies and i'H\. 

materials availablt:>-

The mnjcr ·~·emenl cC1nst1mt_•1·s art• sc:atte1·ed in tht:> 

highland area, e.g. a1·•1und .\ntana11a1·i\o. L•)gistics and 

distribution channels for both the export and import 

markets are another- critical factor influencing 

cooonercial profitability. 

The investment decision-making in tl1is case requires 

clear analysis of ( l) i.:hat pn)duct mix is to be decided 

on (clinker and/or cement), (2) \dial portion is to be 

shared by each product ,(3) the specific mode of 

transportation for the different markets, etc .. Fur 

instance, one alternative ~hich was not envisaged 

before initiation of the study was to establish a 

finishing mill at the Toamasina port area. l-nder this 

assumption, ~he plant at either foliara or ~tahajanga 

will ship clinker to the finishing mill in Toamasina 

and the mill distribute the bagged ceme>lt to the major 

domestic as well as foreign markets. This alternatiq:: 

would enable the project to enjoy a comparative 

ad\-antage stemming from the reduced transportation 

costs in light of the shorter distance to the major 

domestic markets. 

Final!~-. the deinand projection for the domestic market 

is one of the most influential factors for e\·aluat ing 

the plant capacity. The economic and statistical data 

available during the centrally planned economie~ in 

~ladagas car may not p1·0\· ide a sound basis for se 1 ec l i ng 

a specific level of production capa~ity. In other 

words, it ma~· be too risky to come to a conclusion on 

the commercial profitability based on only one scenario 

for plant capacity. 

Bearing the above in mind, the stud:-· has co\·e1·ecl 

several different alten1atf\·es. The:-· n11·y b:-·: 
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The study assumes a debt t'quit,:-. ra~i·1 1Jf /ll-Jll. This 

r a t i o has bet: !l t 1.:~ n L 1 t i \. 1.:• l y t· s t ab 1 i shed and d l' es nu t 

necessarily reflect !ht> :1ctual capital budgt:>ting cif th1.:· 

pn t en t i al in\. est u l'( s ) . 

The potential Japane!:.'e i:i\·estors intend to a!Tange 

financing and 1.dsh to assess the total initial 

in\·estment costs at 1997 \ah·es. 1.·hich i~ the start-up 

year. The equipment costs ha\·e therefore lwen adjusted 

us.ing an escalation rate. l'roducti:rn costs (only 

foreign costs) and sales p1·ice h•n·e also been adjusted 

applying a different escalation rate. This noes not 

fully comply \.-ith the r~rno financial analysis(CO~tF.\R) 

method. It may be noted that the financial analysis 

comi'ilation places priority on .Japanese potential 

inn~stors needs. This notion is e\"ide!~t in other the 

present a t i on of o t her f i nan c i a 1 i n d i ca t o rs such as t lw 

Korking capital requirement calculation. 

exp 1 an a t i on i s g i \"en i n Ch a p t er .\ . 
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Chapter Ill 

~ARKET ASD PLAST CAPACITY 



III. 'larket and Plant Cnpacit;..· 

1. Intr·octuction 

Cement is an inexpensi\·e commodity in terms of unit price 

pe1· unit of \•eight. 'lo r·eo\·t--> r as the pro po 1·t ion of commod it;..· 

cost accounted for by transport costs is high the1·e are 

economic limits to its commodit;..· status on international 

markets arising from distribution aspects . 

..\t present, the only cement production facilities located in 

the IOC countries are the t~o small scale cement plants in 

~ladagascar. Further, dema11d in ~ladagascar itself is still 

largely dependent on imports. The IOC countries sho~ed an 

o\·erall demand for cement of about 1,000,000 tons in the 

year of 1990 of ~hich only About 60,000 tons ~as met ~ith 

autonomous sources (from the t~o ~adagascar plants). 

In the past the IOC countries have imported cement from such 

distant supply points as Greece or Indonesia. Such imports, 

ho~ever, are esteemed to be largely attributable to the spot 

export of excess 

Kenya are better 

to the IOC. In 

product and in general countries such as 

placed geographical I;..· to act as exporters 

the long t e rm count r i es on the east ..\ f r i can 

coastline ~hich are advantageously positioned to operate as 

export bases such as South ..\frica, ~ozambique, Tanzania and 

Kenya, etc. represent potential suppliers and so the 

products of the present project ~ill need to be able to 

compete ~ith these suppliers. 

Ho~e\·er, since the main market for the present project is at 

short distance and import duties afford the project arhanta-

geous sales on the domestic market i t is obviously 

preferable in terms of economic viability to aim at the 

domestic market rather than at export mRrkets ~here long 

distances ~ould be costly and competition in terms of price 

and product quality ~ould b~ severe. i,..·ith the exception of 

cases of advantageous conditions SU<'.h as prefel'f!nt ial import 
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duties the profitability of exports is generally lo\' and 

would only he envisaged to realize some special aim such as 

the disposal of excess production, maintenance of operating 

rates or the acquisition of foreign exchange, etc. 

Results of a local sun·ey conducted in the IOC ccuntries 

re\·eals tl.at possible impo1·ters outside of '.'ladagascar who 

sho~ed interest in investing in the present project 

stipulated as a condition of their participation that the 

product be of an internationally competitive price and 

quelity. Therefore, in order to ensure the economic 

viability of the project operating rates are to be 

maintained by balancing domestic and export markets. The 

main emphasis is to be placed on satisfying the domestic 

demand in Madagascar while selling excess product at a price 

above marginal cost in the case of exports to the IOC 

countries. Of course, Madagascar is favorably placed in 

terms of accessibility to the IOC countries in comparison to 

the other export countries. It is especially well positioned 

in terms of access to ~lauritius and the Reunion. There is 

therefore considerable potential for active export to these 

markets on a profitable basis. 

Further, it is noted that no agreeffients existed at the time 

of the present report between the IOC countries relating to 

preferential customs duties or taking back of products of 

the present project at certain favorable price. 

2. International Market for Cement 

(1) ~orld Demand and supply trends for cement 

Table III-1 shows past trends and growth rates for 

production, consumption, import, export, and per 

capital consumption of CPment in the main countries 

worldwide. Further, in Table III-2 and III-3 the 

number of plants, equipment capacity, operating rates, 

export, import and domestic sales prices of the 10 
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I ) P rocluet ion 

The gro~th in cement production ~orld~ide bet~een 

1971 ~nd 1988 i..·as 3.03%. Gro\dh in p1·oduetion has 

been steadily increasing overall since 1985 though 

the equipment capacity and number of plants has been 

decreasing in the advanced industrial nations so 

that there has been an all round improvement of 

operating rates. 

y,·orldi..·ide IO ~laj or Countries 

Groi..·t h \o. of plants Production Operating 

in production capacity rate 

(1985=100) 

1985 1. 6-1% I, -160 100.0 87.37% 

1986 -t.82% 1. ~32 100.-l 86.-15% 

1987 5.36% 1 '-108 99.6 88.99% 

1988 5.85% 1,-112 99.3 95. :19% 

1989 n.a. 1,-120 96.2 101.3-1% 

2) Demand 

The gro~th in ~orld demand for cement bet~een 1977 

and 1988 ~as 3,13% and so exceeded the gro~th in 

production realized over the same period. Recent 

increases in demand sho~ a similarly active movement 

observed in production trends. 
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1985 

1986 

1987 

1988 

Rate of increase in demand 

1. 76~ 

-l.79% 

5.36% 

5.62% 

Looking at the major countries in detail we note 

that demand in the advanced industrial nations has 

reached a ceiling level ~ith increases of around 

only 1% generally, and even minus gro"'th rates in 

some cases (for example France or ~est Germany). In 

contrast the industrializing countries sho"' high 

gro"'th rates reflecting investment in industry and 

social infrastructures. 

Countries '11.-ith 

high gro"'th 

rates(77-88) 

Gro"'th rate 

(%) 

Countries "'ith 

lo"' gro"'th rates Gro"'th rate 

(1977-1988) (%) 

China 

Indonesia 

Korea S. 

India 

Tai"'an 

12.78% 

11.21% 

8.02% 

7.56% 

5.26% 

~est Germany -1.55% 

France -U.99% 

Italy 0.58% 

c.s.s.R. o.90% 

Japan l.06% 

LS .. .\. l.-16% 

3) Exports and Imports 

countries 

As can be oeen from Table 111-1, the growth rates 

for world imports and exports between 1977 and 1988 

were 1.66% and 0.97% respectively. However, for 

the six year perind between 1977 and 1983 the rates 

reached the considerably high levels of 6.39% for 

imports and -l.94% for exports. This makes evident 
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the mad~ed nature of the dec:·ease \,;hieh occurred 

aftt:r 198-l. 

Import and export statistics for the major trading 

countries bet~een 1977 and 1988 indica.e that 

imports recorded an extremely high increase rate of 

16.91% ~hile exports ~ere at minus 1.91%. This 

state of affairs results from the recent increase 

in the quantity of cement imported by the major 

ad\-anced industrial nations, a trend led by the l-S.-\ 

~hich is the ~orld's biggest cement importer and 

follo~ed by Japan, ~est Germany, Great Britain, 

Italy, etc. 

-l) Trends and Forecasts of Demand-Supply Relations 

The follo~ing observations can be made ~ith regard 

to the situation outlined in the above. 

a. The reduction in productive capacity due to the 

closing do~n and rationalization of plants in 

the advanced industrial nations is balanced and 

offset by the ~atisfactory gro~th in demand 

concentrated in the industrializing nations. 

This means that in overall terms although demand 

is increasing satisfactorily this is not 

accompanied by a sufficient gro~th in 

production. Generally the operating rates of 

plants have improved but the trend is to~ards an 

increasingly tight situation in terms of demand 

and supply balance. 

b. Projects for construction of ne~ cement plants 

in the advanced industrialized nations cannot be 

antlcipated in the future. Reasons include 

environmental factors, the lo~ value added 

nature of the product, the high consumption of 

energy involved as ~ell as stagnation in demand 
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consequent on reaching a near saturation point 

for social infrastn1cture in\·estmcnt and the 

stage of ad\·anced industrialization. It is 

likt.dY that in\·estments be carried out in order 

to effect rationalizations such as labor saving 

or energy saving, to reinforce environmental 

protection and undertake other improvements but 

closures of superannuated or unprofitable 

facilities Kill also increase. 

Therefore, the status of the advanced nations as 

importers of cement Kill be strengthened Khile 

the possession of raw materials and cheap energy 

Kill reinforce the trend toKards increasing 

exports in the industrializing and developing 

nations Khere domestic demand increase in higher 

rate. 

(2) ~orld Trends of Cement Pricing 

The international price of cement as Kith that of any 

international manufactured product fluctuates in 

response to the changes in demand-supply balance either 

KorldKide or in a given region. In the case of cement, 

the unit price per weight is relatively loK so the 

regional commodity aspect is reinforced and the 

quantity handled on the world circulation market 

repreEents only 5 to 8% of total production. 

The increasingly tight situation in the world demand 

supply balance since 1985 has already been referred to 

in the analysis of demand-supply trends above and there 

is a consequent trend to gradual rise in internationa1 

price. Of course, an increase in investment in plant 

and equipment in response to higher pricing is to be 

expected. However, new capital investment is not 

expected in the advanced countries given their present 

situation as outlined above. This means that facility 

I I I - 6 



exp:-rnsion in ntht·i- nations \.-ill tw tht> kt~Y factoi- in 

easing tht• tight demand supply situation. 

"!"able IIl--t sho"·s changes in quantities exportt>d in 

relation to production output compared to changt'S in 

the import price in the i·s . .\. This indicatt.·s that "·ith 

an export quantity representing 8% of output the ~orld 

cement market situation is quite loose ~hi le at a level 

lo~er than 6% of output the mark.et situation becomes 

t i gh t . 

(3) Forecast of Export ~arket Prices 

The fluctuations in the price of cement on the export 

market and in the countries ex~orting large lots in the 

past are sho~n in Table III-5. As far as can be judged 

from this table the tight supply situation o\·er the 

last 5 years has not had a clear influence. This is 

probabl~- due to the fact that product ion has remained 

~ithin the limits of the operating rates of facilities 

to date. Ho~ever there has been a clear trend to~ards 

price rises evident from the end of 1990 to the present 

year. Currently trading on the European export market 

has reached a level of 80-90 rs S/~T (bulk cement C and 

F). In the Far East Indonesia traditionally a nation 

exporting its excess production has taken measures to 

forbid the export of cement after the 3rd quarter of 

1990 because of the increase in domestic demand. Only 

China retains an excess for export hut there are 

product quality problems. 

Since bagged cement normally involves extra costs in 

bqgging and handling it is usually 6 to 7 rs dollars 

more expensive than bulk cement. Further, as there are 

limits to the efficiency with which loading can be 

carried out lots tend to he kept dnwn to a relatively 

smr>.11 levei. Also, as bt:lk cement forms the mainstream 

product for international handling the supply of haggt!d 
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cement is insufficient and unstable and there are large 

discrepancies according to sot..rce supply. 

\"arious met hods ha;:e been adopted to forecast f~·t ure 

trends in international pricing but despite prices have 

not reacted despite the trend to increasing operating 

rates. An extrapolation method of forecast is therefore 

difficult. On the one hand a clear rise has been 

e~ident in the market from the beginning of this 

current year of 1991 and it ~ould seem that the buffer 

function of adjustments in operating rate is reaching a 

limit point so that a high le~el of pricing can be 

expected to continue for the next t~o or three years to 

come. 

On the basis of the abo~e remarks the follo~ing 

presents the assumed pricing of cement up to the end of 

1996 in the region of the IOC countries. 

Bulk cement Bagged ceme!lt Clinker 

(C&F l"SS/~IT) (CSF rss/~IT) (CSF l"SSDIT) 

1991 80 95 55 

1992 86 102 59 

1993 91 108 62 

199-l 95 113 66 

1995 95 113 66 

1996 95 113 66 
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3. Cement 'tarket in the IOC Countries 

Current status of the cement market in the IOC countries 

except ~adagascar is as follows. 

(I) ~tauri t ius 

1) Current Status 

A. ~!arket Size 

The result for 1990 was of the order of ~55 

thousand tons. 

B. Product Types 

Historical cement demand in ~auritius and per 

capita consumption is as per table 

All orders are imported in bulk form. Selling 

of bagged cement is considered difficult in 

terms of both price competitiveness and 

purchasing systems. Standard specifications 

BS-12. 

C. Importer 

State organizations (the ~tate Trade Corporation 

STC) and the Mauritius Portland Cement 
Corporation (~PCC) account for half each of the 

total amount purchased. It is expected that the 

monopoly control over import of these two 

organizations will continue in the future. 
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D. Purchase ~ethod 

The STC d•~cidt~s h:-- international tender on a 

supplier annually. The ~tPCC follo.,.-s normal 

commercial purchasing procedures. 

E. Delivery Conditions 

The onshore bulk cement receiving terminal at 

Port Luis ~hich is o~ned by ~PCC does not 

provide ~ith unloading driver, therefore, the 

cement bulk carrier must provide ~ith pneumatic 

discharging system operating ~ith closed and 

~ater tight hatches. 

Co~ditions of the berth for bulk cement 

unloading are as follo~s. 

~taximum draft 

~aximum cargo ~eight 

10 m 

18,000 ~IT 

F. Purchase Price 

Tender Price 

Payment 

Securities 

CIF Port Luis 

60 days after B/L date 

Tender bond % of tender sum 

Performance bond : 5 % of contract 

amount 

G. Regarding Products of the Present Project 

~ill be purchased if pricing is internationally 

matched to product quality. 

H. Other Relevant Topics 

a. The STC initiated intervention on 50% of 

bu y i n g s i n c e 1 9 8 <I 
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b. 'lajor rect•t:t pu:·L"i1;1st·1·s of bulk L"Plllt'llt are 

Gn•t.•ct· ! ~8 1-f·q; 

Indo1wsia 1989 

~:t.·n\·a I ~190 

Details of cenwnt imports are as per Table 

c. STC buying ; in October e\·er:--· year Bid c::i.11 

(announcemen') ,\\•an! is granted in Deeember 

d. Tourism Program 

To double the existing 3,500 hotel rooms no~ 

available ~ithin a five year period. Schedule to 

increase rooms by 1000 over a number of months. By 

199:1 it is p 1 anned to ha \-e mo re than 9fl00 rooms 

aniilable. 

2) Demand P1·ojection 

A. General Obsernit ion 

It is un 1ike1 :·: that consumption abo\·t: r.u tTen t 

}e\·el \.-ill continue hereafte1·, because, it is 

obsen·ed that domestic demand is l ikel:--· to !1t· 

almost as saturated as in the industriali;:1·d 

countries i.e. about ~00 kg per capita. 

'loreover, the countr:--·'s potential industl'ies 

(tourism, agriculture ::ind light industrit=!S) ::i.n~ 

unl ikel:--· to be de\·eloped drast ical 1:--· further in 

the future, hecat:se of limitations of Islflnd 

population and size. 

Ho~ever, demand exists and it is ::issumerl thflt 

this represents a stable consumer market flmong 

the IOC countries. 

R. Demand Project ion 
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(2) Comoros 

I) Current Status 

. .\. ~larket Size 

The actual market size is around the 30,000 ton 

mark. Problems relating to purchase methods and 

fluctuations in governmental investment mean 

that there are considerable variations from one 

year to the next. The possibility of market 

expansion is linked to general economic 

e~pansion of the country. Historical cement 

demand in Comoros and per capita consumption is 

as per Table. 

B. Product T··nes 

All imports take the form of bagged cement. 

HoKever importers are faced Kith extremely 

frequent cases of bag breakage and theft during 

unloading time at port. P.P. Bags are therefore 

preferred. Standard specification of imported 

cement is BS-12. 

C. Importers 

Cement for use in larger governmen~al 

construction projects can be imported directly 

by contractors, otherKise there are eight 

private importers carrying out other imports. 

D. Method of Cement Import 

The small size of the market for purchase lots 

of cement in the Comoros together Kith financial 

restrictions result in the small scale of 

imports amounting to 500-600 MT for a given 
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importer pc1· L·a1Ti~1-. F.u1·opPan .'.lg,~nts therefor•' 

gathi:::1· up onle1·s f1·om tlH~' small sL·ale importers 

in the area Sll!TOUnding their b<'!se and 

dist1·ibute supplit~s. This results in a ct:•rt<lin 

instability of supply in response to demand. 

Fu1·the1-, as the import of ct~m~~nt 

approval from the government the 

requires 

follo\•ing 

proc-edures are gt•neral l~- in\·oln~d. 

a. Provision of a supplier's quotation. 

h. Acquisition of an Import Licence from the 

~inistry of External Commerce. 

c. Submission of a copy of the Import Licence to 

the bank concerned. 

d. Submission of the price and specification 

details to the ~inistry of the Economy. 

e. Completion of an Import Contract. 

f. Provision of a Proforma Invoice. 

g. Establishment of L/C (25% deposit). 

E. Delivery Conditions 

Bagged cement is unloaded directly from the main 

carrier in ~oroni Port. HoKever, unloading 

operations are clumsy and the crate of sack 

breakage is high (Kith a rate betKeen 5-10% in 

the case of 6 ply paper sacks). In addition 

there is a high frequency of thefts. Khile the 

exact cost of underKriting (marine lnsurance) 

has not been verified it Kould seem to be ln the 

region of 1.~ to 3.0%. 
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F. Conditions for- St>ttle1;wnt of Counter \"alue 

The usual conditions of settlement by Letter- of 

Cn~dit somt• 60-90 days after- the bill of Lading 

are obser•.-ed. 

G. Pricing 

The follo~ing fees are placed on the import 

price. 

a. CIF :\ 

b. Customs Duty (D.D.) :\ x 5% 

c. Consumption Tax (T.C.) :\(l+0.05) x 18% 

d. Freight Formality Duty (FFD) :\ x 0.3% 

e. Storage Fee (~AG) :\ x 0.2% 

f. Assurance (:\SS) :\ x 0.1% 

g. Capital Gain Tax (TC:\) : a-f x 2% 

h. Others (IBD) : a-f x 1% 

Total Abt. A x 131% 

Further the Brokerage fee of SOCO~A is 6% of C&f 

price. The import price (C&F) is in the region 

of 83 L"S$ per ~IT. The domestic price is dete1·­

mined unde~ governmental supervision. The 

follo~ing represent past domestic prices. 
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19/R L'F :.il,(lClU/'IT 

!~8:..:/:l: o· 1:.,ooO/'IT (FF 900/'IT) 

1 ~l 9 (I C F I -l • !l CJ o /'IT ( I ;, I l. SS ) 

Tlh' go\·t·1·nmt·nt guidelin~·s st·t the maximum 

inc1·t•mt·11t at 11% U\"t·1· tht· sn!t·s margin. 

The busi1wss set·tor in the Comoros (Chambe1·s of 

Commerct•l sho.,.; a \"i\·id interest in the Cemt:·nt 

projects of ~adagascar. There is a desire to 

realize domestic product ion of a cheap, stable 

supply of cement using imported clinker and 

domestic pozzolana in\·oh·ing construct ion of a 

Finishing 'Ii 11 in the Com0ros. Alternat iu=:·ly, 

it is dt!sired to import bulk cement and p1·0\·idf~ 

bagging facilities locally. 

T . 0 t he r Rt! 1 e ... ant Top i cs 

a. One factor iimiting the gro\·:th of cement 

demand in tht~ Comoros is the insufficit~nc:-· of 

f i n a n c i a 1 s t r: 1 c t u re s a n cl p r o ... i s i o n s t o .,, a r cl s 

pr j\· at c ind i \. id u a 1 cons t ru ct ion pro j cc t s . 

~loreo\·e1·, the inadequate supply of round bars 

has been indicated as another limit. 

b. Demand for r.ement in the Comoros is 

significantly influenced hy the level of 

large scale governmental construction plans 

and programs. In 1988 demand increased • .. :ith 

the construction of a large number of hotels 

~ith resulted. An inc~cascd in demand is 

forecast for 1990 dtte to harbor 

construe t i oris. 
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c. Cement supplying countries include Kenya, 

Tanzania and Poland among others. 

2) Demand Projections 

A. General Observations 

The population of the nation is small in terms 

of economic scale and there are definite limits 

to the overall market scale. A future increase 

in the demand for cement in Comoros is possible 

hut will depend largely on development in tour­

i5m, light industry and processing industries in 

the agricultural and marine sectors. 

B. Demand Projection 

Table III-13 shows the results of a dema~d 

projection conducted on a Regression mo<lel which 

wa5 based on past f igJres for cement demand and 

GDP. The follo\\ing is an outline of these 

results. 

Year Cement Demand Per Capita Demr.i.nd 

(MT} (KgLCaQita} 
----
1990 29,236 62.7 

1995 35,316 6-L 7 

2000 42,281 66.1 

2005 50,307 67.2 

2010 59,593 67.9 
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(:1) The HeuniL1n 

1 ) Cu 1-r e n t S t a t ti s 

:\. ~larkt't Size 

The Heun ion possesses hot h Bulk Cement Silo ;-,nd 

Finishi1~g ~lil! facilities. Bulk cement and 

clinker are both imported from outside. The 

size of island demand is estimated at arounrl 

430,000 ~T on the basis of the follo~ing import 

record for 1989: 

Clinker 270,000 ~T 

Bulk Cement 77,397 ~T 

Table sho"s the import records for the 

Reunion for both Clinker and Bulk Cement. 

B. Product Types 

La C.R.I.C ~hich imports bulk cement sells 

CPA-55 and CP . .\-45 Port land Cement in Bulk forr.·. 

~acore mixes imported clinker ~ith Pozzolana of 

lo..:al origin and sells cement in bulk and bag 

form to CPJ-35, CPJ-45 and CPA-55 standards. 

The Pozzolana content is up to a maximum level 

35%. Further the ratio of bulk to bag sales in 

the case of ~acore is a ratio of approximately 

60 to 40 respectively. There is also a small 

amount of imported Bagged cement of around 5,000 

tons. In addition to the ordinary Portland 

cement some 200 to 300 tons of special cement is 

imported annually. 

C. Importers 

~acore is the island's largest cement supplier 

a n d ha s a F i n i s h i n g ~I i 1 1 "' i t h a p rod u c t i o n 

c a pa c i t -:-· o f 4 0 0 , 0 0 0 t o n s • I t a 1 s o po s .; e s Bu I k 
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t n1 <'ks , th n· t' ci i st r i hut ion s i lo s . I.a C.H. l . C a 

subsidiary of I.a Phage is t·q~1ip~H'd ~·ith both 

Bulk Cement Silo and Bagging plant faL:ilities. 

D. Purchase ~ethod 

~acore decides on a supplier for its Clinker 

imports once annually by tender. The main 

suppliers to date are South Africa, Kenya, 

Indonesia, France, Greece, ~tc. Ho~e~e1·, the 

cost of marine trans port is an extremely 

important factor. ~acore carries out a Charter 

Party Contract e~ery t~o to three years by 

tender to choose a Clinker carrier. Generally 

20,000 to 30,000 ton class carriers are employed 

(the harbor draft of 10.5 meters means that the 

maximum reception is for 30,000 ton class 

craft). \ormal marine freight charges for 

clinker are 12 l·ss per :-IT (Kenya), 1-t l·ss per :-IT 

per :-IT (South Africa), 17 l"SS per :-IT (Europe), 

etc. The cost exceeds 20 l"SS per ~T for 8,000 

tons class carriers. La C.R.I.C imports bulk 

cement ~hich is unloaded into the Cement silo 

~hich is possesses in the harbor but as there is 

no land pump facility the unloading is done ~ith 

pressure from the pump of the carrier itself. 

E. Pricing 

a. The Import Price in 1989 ~as as follows: 

Clinker : C&F FF 300/~T 

Bulk Cement (CPA-55) : C&F FF 56-t/'.'-IT 

b. The ex-~ork price for 1989 

CPJ-35 Bulk 

CPJ-35 Bag 

CPJ--t5 Bulk 
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Further, the FOB price of Clinker at 'lacore is 

currently about 30 l"SS/~IT but this is estimated 

to be around 33-3~ CSS/~T in 1991. 

F. Concerning \e~ Projects 

In principle Macore has expressed an interest in 

projects for ~adagascar and depending on circum­

stances they ~ill contemplates eventual 

investment. Ho~ever, the scale of demand in 

Madagascar at present means that the time is not 

yet ripe. Further, the inadequacy of the 

various means of transportation bet~een the 

constituent countries of the IOC is seen t~ make 

the realization of effective distribution 

UTllikely. 

G. Other Related Topics 

a. Macore employs chemical gypsum imported from 

Europe. 

b. Macore has a factory personnel of 58 

employees. 

2) Demand Projection 

The current per capita consumption of cement in the 

Reunion has nearly reached a level of 600 kg which 

equals that fond among the advanced industrial 

nations with a high consumption. Incidentally, the 

per capita demand in France itself is rather low 

ranging between 400 and 440 kg. The hilh level is 

attributed to the accelerated increase in the 

island's population. However, in view of the 

pres~nt state of social infrastructures available 

unless industrialization progresses hereafter it is 

unlikely that any increase will be seen in the 
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island's demand. 

B. Demand Projection 

A demand projection was carried out on the basis 

of the island's GDP, population, records of 

cement demand, etc. But the results achieved 

were unrealistic. Therefore it has been assumed 

that the per capita consumption of cement in the 

Reunio11 wil! be maintained at a level of 600 kg 

in the future. 

(~) The Seychelles 

The Seychelles have the fastest growing population of 

the IOC countries. Further, geographically this is the 

remotest location from ~adagascar. Demand for cement 

in 1989 was approximately 20,000 tons making this the 

smallest market of the IOC countries. 

In the case of this marke~ the export of cement from 

the Madagascar plant would not be able to erode the 

geographical advantages enjoyed by exports from Kenya 

and in view of the small market size involved here the 

cornering of this mar·ket would rather represent a 

burden for 'he present project. 
In view of the above therefore and given the basic 

assumption that the present project will be undertaken 

on a private enterprise footing it has been decided to 

abandon the Seychelles market for the time being. 

The cement demand of the Seychelles is estimated to be 

in the region of 20,000 tons. 

III - 20 



(1) Current Status 

1) General ~arkFt Environment 

As a result of structural improvements since 1986 

the economy of the Republic of ~adagascar has 

gradually recovered from the severe economic 

stagnation from ~hich it suffered in the 1970s and 

early 1980s. During this period of stagnation the 

GDP per capita had sunk to a level around 200 ~SS. 

Refle~ting this tight economic situation the per 

capita consumption of cement in the 1970s fell from 

a previous average level of 25 kg. to belo~ 10 kg. 

(See Table III-10) 

Generally speaking the demand for cement depends on 

the national economic development and so develops 

together in accordance ~ith public government con­

struction, investwents in social infrastructure, 

industrial investment by the private sector, housing 

construction, etc. Further, cement production is 

i t s e 1 f an es sent i a 1 asp e c t t o f u t u re econ om i c de\"'· I -

opment . 

Demand for cement remains completely undeveloped at 

present in Madagascar but in vie~ of the national 

potential for f 11ture economic de\·elopment in the 

country a rapid development of demand is highly 

possible. 

2) Market Size 

The current market size is for approximately 120,000 

tons. The two existing plants s1Jpply the market 

with a total of 50,000 tons of domestically produced 

cement. Therefore imports account for about 70,000 
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t nns. It is bt:·lie\·ed that tht·r·t· :~re ~~onsiderable 

problems r·elat ing to tht: pr·oduct ion cost and product 

quality, t·tc-. of output of the existin~ plants. 

HO\."t•\"t•r, the curr~·nt market coizt: rt:m;i.ins too small 

to permit the realization of a ne~ large scale plant 

and the success of the ~conomic development plan in 

progress in creating the desired economic expansion 

rt~mains a crucial element to tht! outrome of this 

project. There is a considerable potential for 

national economic de· .. :elopment in terms of tei-i-i tor,\-, 

populat ion and natural resources, etc. a\·ai labl.,... 

3) Product Types 

Cement commodities on the domestic market \."hether 

produced domestically or imported take the form of 

bagged cement (50 kg bags) in ~adagascar. The 

imported products are to BS-12 specifications. 

Domestic products manufactured by ..\mboanio are to 

CPA-35 equivalent specifications \."hile the 

specifications of ..\ntsirabe Cement products remain 

1rnclear (CPA-30-35) though product quality is 

described as poor. 

~) Purchase Price 

Prices on the domestic market are extremely high 

ranging from Sl60 to S200 per ~T. This hinders the 

expansion of cement demand. For reference the price 

on the Reunion market is S90 to SlOO per ~T. 

(2) Cement Demand in ~adagascar 

Demand for cement in :-tadagascar o\·er the last thi rt,\· 

years as sho~n in Table 111-!0 has continued to 

flound<!r at the lo\." le\·el of 100,000 tons per year. 

since this stagnation occurn:d pandlel "'·ith incrf!ases 

in popul.:ition over that period ther<! has h<:en a 
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continuing tt>ndency to decreast' (I dt>mand pt't· capita. 

F.spt_•cially in tlw 1980s tlwrt:~ \•ere St'n:-ral yt:·a1·s du1·ing 

\."hich this per capita demand fell belo\.· 10 kg. 

On the other hand, as of 1987 the ~adagascar government 

began to reorientate economic foundations on principles 

of market forces and a liberal economic system moving 

a~ay from the system of internally focused state 

control ~hich had been in force up to that time. 

Through cooperation bet~een internal and external 

organizations an creditor nations a \e~ Program (1989-

91), still under"ay, ~as initiated and this has begun 

to produce considerable results. In general the demand 

for cement increases in proportion to ~conomic activity 

though "ith a certain level of social development 

in\·estment this grO\•th begins to fall off and slo" 

do\.·n. Of the IOC countries ~lauritius and the Reunion 

both sho~ signs of having entered this stage of 

stagnation in the gro"th of demand. 

(3) Demand Forecast 

Investment in social development is extremely belated 

in the case of ~adagascar and so there is an extremely 

strong potential for an increase in demand in the event 

of an activation of the economy. In other "ords any 

forecast of cement demand for the country ~hich is 

based on a simple extrapolation of demand figures to 

date is bound to produce an extremely pessimistic 

picture. Ho\."e\·cr, if a more optimistic \·ision of the 

f u t u re i s a cl o p t e d i n \. i e "'. o f t he e co no m i c d e \" e I o pm e n t 

program no~ under"ay then the market can be said to 

offer considerable prospects. In particular thtJ focus 

accorded to improvements in material handling systems 

(impro\·emcnts in roads, harbors, airports, rail lines 

and transportation s_\·stems general!.\·) in the economic 

program, together '-"ith the direct linkage \."ith Cf?ment 

demand involved in the implementation of the tourism 
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dt'\"f' l opmen t programs a rt~ not e,,.·o rt hy. The imp ron~men ts 

in material handling and transportation systems 1..:ill 

contribute to a reduction of handling and distribution 

costs for cemt::nt and so in tun1 1..·i 11 reinforcl' an 

increase in cement demand. 

A forecast oi demand by the regression method on the 

basis of the above observations gives the follo\\ing; 

\"ariables Xl = GDP per capita 
X2 =Gross Domestic Investment 

Regression Formular Y = 0.39576 + 0.009329 XI + 

0.061190 X2 

Cases assumed 

Lo"' case : a scenario in \\hich the increases of the 

GDP gro"'th rate and Gross Domestic Investment are 

set at low le\·els 

~edium case : a scenario in which the GDP growth 

rate is set as an extrapolation of the economic 

development program now in progress and the Gross 

Domestic Investment is set at a medium level of 7%. 

High case : a scenario in which the GDP growth rate 

and Gross Domestic Investment are set at a high 

level. 

Other conditions : 
It is assumed that population increase will continue 

at its present level of 3%. Further, due to data 

inadequaLy the GDP has been converted at its current 

value to dollar terms. In any case cement demand is 

closely correlated to the Gross Domestic investment 

but has a low sensitivity to the GDP. 

The following is an outline of the analysis res11lts. 
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Details of regression analysis and demand 

projections 1ne 11s per Tahle III-II through IIl-16. 
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(-t) Forecast of Efft'Ct i \"t' Demand 

1) Suplyahility of t•:-..:isting cemt-tn plant 

There are t...-o plants currently in operation in 

~adagascar ...-ith details as follo...-s: 

A. Ambaoanio ~ill 

a. location Amboanio, ~ahajanga 

b. initiai operations 1936 

c. process employed ...-et 

d. design capacity 60,000 ~T/Y 

e. product specification : CPA-35 

f. current production scale : 20,000 T/Y 

g. other information The plant is 

superannuated and a remodeling of plant 

design capacity is not economically viable 

in terms of production scale. A 

renovation of the plant to include 

expansion of scale ...-ould be hindered by 

infrastructure conditions of the location 

and it is considered difficult to realize 

more than current production output. 

B. Antsirabe ~ill 

a. location : Antsirabe (80 km south of 

Antananarivo) 

b. initial operations 1985 
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semi-dry (Shaft kiln) 

d. dt'sign capacity 120,00ll 'IT/Y (3:10 'IT/D) 

e. product specification: CPA-30 to 35 (the 

market rt•putat ion is extremely lo\•.) 

f. current production scale : assumed under 

30,000 T/Y 

g. other information : The mill ~as acquired 

by the Prince Bassey group of \egeria in 

1989. Operating rates are expectd to be 

raised to 100% in 1991 according to report 

but it is considered difficult to expand 

its market share against a mode1·n large 

scale plant for the follo~ing reasons: 

* the ra~ material limestone used is of 

poor quality (~g contents is as high as 

doromite) and product quality control is 

rendered difficult. 

*because of the inland location it is 

difficult or uneconomic to secure fuel 

coal (imported from South Africa) and 

g:'-·psum. 

* past attempts by advisors did not 

improve operating rates. 

*the location is f<lvorablf! for acct~ss to 

the capital but as shipm~nts to other 

areas are by sea the site is 

disadvantaged. 

* the scale of product ion is smal 1. 
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2) ..\ppt·oaches to a Forecast of Effect iu" Demand 

In the context of tlw estimates for total cement 

demand in 'laclagasca r sho.,•n aJo\·e in ( 3) it is 

necessary to consider hOK the market ~ill be 

shared betKeen the products of the existing 

mil ls and those to be produced under the present 

proj ec < . The folloKing factors Kill need to be 

considered ; 

a. Cement is a regional commodity by nature and 

so access to regions surrounding a production 

site means that site products are an 

advantage over those from other regions. 

b. Does the product meet the market needs in 

terms of product quality? 

c. The competing po~er of the product price. 

d. The reliability of supply. 

e. The scale of existing acquired markets 

(fixed customers) 

In relation to a. and e. above the share of 

products sales of Antsirabe and Amboanio are 

focused of the Antananarivo and ~ahajanga 

regions respectively. The breakdo~n of demand 

in these regions for the period 1983 to 1985 is 

as fol lo~s; 
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. .\n t El_l}<_l_D_i!_!-_i~Q ~l~1t_!_:1janga ~)the 1:s Tot a_l ____ _ 

1983 :rn. 92% :1. :i9~. l) :' . 19% lOU.00% (41. 74%) 

(:2.74%) (I. 79% l (17.:1%) 

1984 37.08% 11.36~~ :it.:16% 100.00% (;)3.67%) 

(22.46%) (10.02%) ( 2 1 . 1 9%) 

l 98 :'! 27.22'}'~ 8.53% 64.25% 100.00% (31.04%) 

(8.91%) (6.85%) (15.28%) 

\ate; figures in brackets represent the share of domestic 

products. 

As can be seer. fron: the abo\·e figu1·es, the 

domestically manufactured products have no 

secured the demand of other areas. 

seem that this is because imports represent 

stif~ competition in terms of pricing and 

quality. If the products of the present project 

can genuinely equal and match those of imports 

in terms of qua] it:; and price it should be 

possible to make inroads into tbe mad;ets of the 

existing plants ~hose product~ would be seen to 

be manifestly infericr. Taking the shares of 

total demand accounted for ~Y the Antsirabe and 

~ahajanga markets to bc 35% and 15% respectively 

and the int·oad made hy the ne1 .. : project in each 

market to be a 30% share together with the total 

control of other regions this would give the 

following pattern; 
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Antananarivo ~ahajanga Other regions 

~arket share 

Inroads made 

by new project 

35% 

10.5% 

5. Choice of Project Scale 

15% 

~.5% 

(1) Basic Thinking (Optimum Approach) 

50% 

50% 

Total 

100% 

65% 

Since quantities demanded fluctuate it is necessary to 

develop a response which is flexible. To this end it 

is especially important to plan strategically exactly 

what supplying capacity is to be established for the 

production facilities and the sales approach to be 

adopted. 

Especially in a case such as that of ~adagascar which 

has shown a very slow development of demand to date but 

which could see a very rapid increase in the tempo of 

demand that establishment of such matters is extremely 

difficult. The following is a discussion of the main 

factors relating to this area of concern. 

a. Economies of Scale for Plant 

One effective means of reducing the production cost 

and increasing market competitiveness given the 

nature of ce@ent plants is ~o establish a large 

scale of production. In addition to the fact that 

plant construction costs and fixed costs (labor 

costs, repairs, etc.) are rendered relatively 

cheaper per ton of output with the bigger scale this 

is also an effective measure with regard to variable 

costs or heat efficiency. 
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b. Operational Fluctuations 

Demand of a market over a long period is to 
construct a plant of a scale considerablv in excess 

of the scale demanded by the short term market 

conditions. The operating rate is then controlled 

to satisfy the demands of the market. Ho"'·e\·er, this 

involves a heavy burden of fixed costs in the 

initial stage and this is obviously reflected in the 

production cost. It is therefore necessary to aim 

at overall economic viability ~hereby losses 

involved in operational excess or ~aste can be made 

up for by the economies of scale outlined in a above 

together ~ith the maintenan~e of maximum operational 

levels using the export market as a buffer market. 

c. Economic Viability of Expansion Projects 

In terms of the economic return on production of 

plant a single train plant is inferior to a multiple 

train plant ~ith regard to maintenance and operating 

rates. Therefore another method of responding to 

rapidly increasing demand is to undertake a series 

of expansions over a relatively short time period. 

such a response has the disadvantage of leaving 

plant scale on a small level and so increases the 

production cost. Ho~ever advantages include the 

economic efficiency of maintenance, an easier 

implementation of technology, a reduction in 

production costs ~ith the impr~vement of operating 

levels, the ease of introducing advanced technology, 

reduction of init!al investment and an easier access 

to markets. 
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Year 

1985 

1986 

1987 

1988 

1989 

d. P1·ocluction Flexibility of Existing Plants 

Roth tht.: Antsir:ibt.· and .\mboanio Plants an~ on a 

small scale. In particular the superannuation of 

the Amboanio Plant means that a large expansion of 

p rod u c t i o n i n t he f u t u re i s \- e r y u n 1 i k e I y . 0 f 

course, an cperational capacity in excess of 60,000 

tons ~as achieved by this plant in the 1980s but 

unless considerable additional investment is carried 

out deficiencies of current maintenance ~ill made it 

very difficult to regain such high operating levels 

and it is expected that production ~ill be around 

20,000 tons hereafter. On the other hand, the 

Antsirabe Plant is relatively ne~ and its 
privatisation is expected to encourage improvements 

in the future. Ho\•ever, in terms of actual 

achievement the Amboanio Plant has a stabler 

production and technical improvements (in production 

control and quality control) are considered a 

necessary precondition to increased production at 

Antsirabe. The total output of the t~o plants 

during the period of operations from 1985 is 

indicated be 1 O\>. 

Output (T/Y) _.\ \" g. Operating Imports (T/Y) Local 

Rate Cont2Pt Pr0r1uct 's Sha ;·e 

28,383 15.8% 68,940 29.2% 

5 I , 213 28.5% 29,940 6 3. :1% 

44,490 24.7% 2-t,:191 64. -t% 

32,8-lO 18.2% 86,-13~.i 27.5% 

20,111 1-l. 5% 83,951 23.7% 

According to certain sources improvements in 

production at the Antsirabe Plant since 
privatisation have been dramatic and it is said that 
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it \•ill be oper·ating to full :'apaLity sometime in 

1990. Ho"t'\e1·, tlH_•rt~ is no clear proof to this 

efft~ct and such an imp1·0\·ement is difficult to 

imagine in \"it•\,- of past performance, tlw quality of 

raK materials and technology employed. 

e. Export ~tarket (Bufft•r 'larket) Conditions 

Generally speaking, in in\·estment intensi\·e 

industries ~hich rely principally on the economic 

\·iability of supplying the domestic market, a pa:·t 

of output is often exported in order to create a 

buffer element so that the industry can attain the 

necessary levels of large scale and high operating 

rates. In such cases, since the sales price meets 

much stronger competition on the export market that 

it does on the domestic scene the price is often 

held to extremely lo~ levels. Khile such exports do 

n0 contribute to expand profits given that no long 

term contractual obligation applies, the freedom 

remains to suspend exports Khenever supply 

conditions in the domestic market become tight. 

So although exports on a spot basis render little 

benefit in production cost terms they can he 

expected to result in a reduction of the burden of 

fixed costs. 

There are three products which could be exported in 

the case of the present project i.e. clinker, hulk 

cement and bagged cem(.::1t. However clinker and bulk 

cement unlike bagged cement are not in a strong 

position in the case of spot trading and so these do 

not provide the fceedom of control best suited to 

buffer strategies. 
For shipping though bagged cement does not entail 

particular conditions as to the type or size of ship 

for transport in the case of hulk Cf!ment and cl inker· 

bulk carriers must be emplo;:ecl. Particularl;•.- in the 
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cns1~ of b11lk cemt·nt tht-> use of sr.wcial ist c-<11-i-iers 

is necessary. Further, it is not t-~asy to charte1· 

the bulk <·ement carriers on a CP basis so that in 

many cases fixed costs are incurred in the form of 

either a long term charter contract or in-house 

carriers \dth clinke1· dry hulk carriers for general 

use or, in the case of short distances, dry bulk 

barges can be u&es. The eventual production sc~l~ 

is to be chosen in r~sponse to the demand forecast 

(conducted in section 2. above) taking into consid­

eration the factors already discussed. 

(2) Establishment and Comparison of Production Scale 

1) Postulation of Production Scale 

The fallo~ing scales of production based on the 

medium case outlined in the demand forecast of 

section 2 together ~ith production output of 

existing plants have been evaluated belo~. 

Production Capacity of \e~ Plant 

Production Output ( 1 ) ( 2) ( 3) ( -l ) ( ;:-, ) 

of Existing Plant 200,000 300,000 400,000 500,000 600,000 

(Operating Rate) 

A. 30,000 ( 1 7%) A-(1) A-(2) A-(3) A-(-l) A-(5) 

B. 50,000 (28%) B- ( 1) B-(2) B-(3) B- ( . .t ) R- < 5) 

c. 70,000 (39%) C-(1) C-(2) c-r ) c- ( -l) c- ( :'>) 

D. 100,000 (56%) D-(1) n-:2) D-(3) D- ( -l ) D-(5) 

E. 1-10,000 (78%) E- ( 1 ) E-(2) E-(3) E- ( -1) E-(5) 

!'iote The optimum market share of the pr:::>ducts of existing 

pl~.nts ; s taken to be 35%. 

On the basis of an evaluation of the results of the 2~> 

r.asf:S sho...,·n above the fo 11 owing cases have been excluded. 
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a. Cast> . .\ product ion of 30,lHlll tons/:-.·1. for the exiting 

plnnts is too lo"'· a11d unrt·alistic. 

b. Case E: l-t0,000 tons/yr. represents a 100% operating 

rate for the Antsirabe ~ill but this has no 

precedent and is judged difficult to ~ealize. 

c. Case (I) Represents a production capacity "'·hich is 

too small in response to the estimated 

domestic demand, dependence on imports 

~ould be too high. 

d. Cases (-!) and (5) In both cases the production 

capacities are much too large for 

the demand forecast, there is a 

strong level of dependence on 

exports involved and profitability 

questionable. 

Details of the studies are as per Table III-2-t through 

III-29 and Appendix-III-I 

The sensitivity analysis conducted as part of the 

financial analysis gave a positive result (for the risk 

range)for the fluctuations of production output (50,000 

T/Y - 100,000 T/Y) of existing plants as postulated under 

the remaining seven cases. Considering the present 

operational situation and eventual competition ~ith the 

new project, an output of 70,000 T/Y for the existing 

facilities is considered to have the highest probability 

of realization and so is used as the Base Case. T~o 

postulate cases based on this ~ill be 0xamined in the 

following section. 

These cases are: 
Case A: Production Capacity 300,000 T/Y 

Production of Existing Mills 70,000 T/Y 
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Cast' B: Production Capacity -lOU,OllO T/Y 

Product ion of Existing '.'Ii l ls 70,0llll T/Y 

Further, ~ith regard to the scenario for ec0nomic gro~th 

employed during the projection of the forecast for 

domestic demand, an evaluation by sensitivity analysis 

~iii be conducted ~ith the financial analysis. 

2) Evaluation of the Postulate Cases 

Case A 

As can be seen from Table III-26 assuming that 

production starts 1997 excess production ~ill occur 

for a six year period. The peak in this excess 

~ill be reached in the second year ~ith -l0% of 

output being exported (0r 38% taking stored output 

into account). As a market for the export of 

bagged cement Comoros and Seychelles ~ill only 

absorb some 70, 000 tens. It is therefore necessary 

to focus on the export of clinker to the Reunion. 

Also, in the present case there .,.-ill be a shortage 

in supply of 125,000 tons in the tenth year of 

operations. If export to neighboring countries is 

to be considered then it will be necessary to 

undertake scheduling for an expansion plan to 

double the production starting in the seventh or 

eighth year of operations and have a second train 

mill in operation form around year 11. 

Case B 

As can be seen from Table III-27, there ~ill be 

e~cess production for nine years from the first 

year of operations in !997 and so export will be 

necessary. The peak excess will come in the second 

and third years of operations with 200,000 tons to 
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be exported. Fortunately as th2 demand of the 

Reunion for Clinker is 250,000 tons a suppl~ of 

200,000 tons is considered feasible. 
present case a secondary expansion plan should be 

started in the tenth year after operations have 

commenced 1.."ith a second rlant beginning operations 

in the thirteenth year. 

6. Marketing Plan 

(1) Transportation Situation and Costs in ~adagascar 

The present situation in ~adagascar regarding 

transportation can not be described as good. 
Improvements can be expected hol.."ever since the Economic 

development plan nol..° underl..°ay includes considerable 

improvement of the road net~ork. 

A. Overland Transportation- Rail 

The rail system is not very developed and the main 

lines in operation are as follol.."s: 

Toamasina to Moramanga- Ambatondrazaka -

Ambastosoratra 

Toamasina to Moramanga - Antananrivo - Antisarabe 

There is also a line connec~ing Fianarantsoa to 

Mnnakara but the state of its operation remains 

unclear. 

The tariffs applicable to the transportation of 

cement are as shown below. 
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Tariff Estimated [nit Rate 

(F~G/~T) distance (km) (F~G/~T-km) 

Tanarivo-Ambatolampy 6,700 68 F~G 98.53 

Tanarivo-~ntsirabe 15,750 169 93.20 

Tanarivo-~oramanga 12,600 115 109.57 

Tanarivo-Andasibe 14,900 144 103.47 

Tanarivo-Toamasina 36,200 369 98.10 

Tanarivo-Ambatondrazaka 27,200 272 100.0 

(Average) (NG 100.48) 

As indicated above the average cost for transportation 

is FMG 100 per MT-km. 

B. Overland Transportation - Truck 

In the case of an island nation surrounded by sea 

such as Madagascar greater flexibility is gained by 

the use of coastal boats for transporting over sea 

around the coastal routes and using tru~ks for 

inland transportation (a similar pattern is evident 

in the J~pa~ese case). In particular inland 

transport of goods by truck is superior in 

flexibility of response to rail in cases involving 

large transport quantities and an intricate 

distribution network. Trucks constitute an 

important means of transport in Madagascar but 

considerable problems are encountered in road 

maintenance, repairs and improvements. Severtheless 

the best way of transporting cement inland remains 

by truck and improvements in the road system are 

expected in the future. Reciprocally the develop­

ment of the cement project itself will have the 

effect of contributing and supporting the road 

improvements. (refer to Figure III-1). 
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Tariffs in the present year of 1990 for transport by 

truck are sho\..·n btdoi,... 

Tariff Distance l"n it Rate 

( f'IG/'fT) (km) ( PIG/~IT-Km) 

Antananarivo-Fianarantsoa -15,000 -l l 0 PIG 109.76 

Antananarivo-~anakara 90,000 6-16 139.32 

Antananarivo-Toliara 95,650 1,305 73.30 

Antananarivo-Toamasina 30,000 369 81 . 30 

Antananarivo-~ananjary 60,000 571 105.08 

Antananarivo-Mahajanga 30,000 9-t 7 31.68 

Antananarivo-Port-Berge 50,000 591 8-l.60 

(.-\serage) (PIG 89.29) 

C. Marine Transportation 

A major obstacle to the development of marine 

transportation in Madagascar despite the fact of 

being surrounded by sea is the undeveloped state of 

its harbors. The only harbors Khich are fully 

equipped at present besides the main harbor of 

Toamasina are Toliara, Mahajanga and Antsiranana. 

Moreover as the rail netKork for inland 

transportation is onl~- de\·eloped in certain regions 

and future development is not anticipated and the 

future de\·elopment of the inland road neti,..·ork needed 

for truck transportation Kill inevitahl~- he 

influenced by the land conditions and development 

level of the regions there Kill be many areas Khere 

the installation of access routes Kill be 

uneconomic. Therefore, even if trucks come to play 

the main role in inland transportation the 

combination of this with marine transportation Kill 

p1·ovide the most economic organization of distribu­

tion. For distribution of the cement forming the 

object of the present study it is necessary to 
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determine spheres of dist1<bution around the major 

harbors by using a cost matching method applied to 

t he \. a r i o u s a l t e r n a t i n~ r o u t e s . ..\ t p n~ s e n t t he 

a\·erage tariff for ma:·ine transportation is PIG 160/ 

cubic re per km which matches the high tariff for 

rail transport (PIG 100/cubic m per km). Ho~·e\·er· if 

this rate is applied then it ~ill cost F~G l~0,000 

per cubic meter for transport from Tcliara to 

Toamasina (about 1~00 km apart) while the tariff for 

clinker would be an unacceptable F~G 100,000/~T 

(66.67 CS S/ ~T). It seems advisable to adopt a 

policy of chartering foreign carriers on an exclu­

sive basis as an exceptional measure. Incidentally, 

the rental fee paid by the ~acore Cement Company of 

the Reunion for freight carriers to transport 

clinker is said to be 12 rs S/T in Kenya, 1~ rs S/T 

in South Africa and 17 rs S/T in the EC (in all 

cases 20,000-35,000 class carriers are employed). 

(2) Transportation Strategy for the Project 

A. The above completes the review of the various 
transport methods. Rail transport is hoth expensi\·e 

and lacks flexibility of delivery to the destina­

tions and loading, unloading and transfer would 

involve considerable further expense. These consid­

erations mean that rail offers no merits as a means 

of transport. 

Coastal boats could be used for the transport of 

bagged cement or clinker (case 3) but the present 

tariffs are too high and would prohibit employment. 

Therefore, if special contracts can be made with the 

CMN the renting of foreign craft on a long term 

charter base is to be carried out and operating 

conditions determined. 
A rough estimate of the charter fePs for coastal 

boats is provided helow. 
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Bnggt. cl ceml~n t 

Clinkt·1· 

FIO :n-:rn L"S S/'IT 

F!(J ~:1-~9 L"S S/'IT 

Fu r t h e r , n !1 o c ea n f n• i g h t o f 3 -l - :rn l. S S f o r bag g e cl 

u:ment mntches the cost of o\·erland transport by 

tn;ck fo1· ='>30-630 km so that fro1r, the 'lahajanga site 

it \..-ould lw possible to make del:\·er>· O\·erland to 

the area around . .\ntananri\·o \,·hi lf· in the case of the 

Toliara site it \..·ould be possible to deliH~r up to 

Fianarantsoa. 

In any case provisional cost estimates for delivery 

up to terminal markets has not been undertaken in 

the present study and sales prices have been 

determined by matching against import articles on a 

C and F basis for the four main harbors in 

~fadagasca r. 

The concepts for domestic distribution channels in 

the individual cases are shown in Figure III-2 and 

3. 

B. In principle exports to nearby countries will be in 

the form of either bagged cement or clinker. 

Although interncitional distribution usually takes 

the form of bulk cement it has been decided to 

exclude this for the time being since handling is 

considered difficult for the following reasons. 

In the case of the Reunion and ~auritius there 

are no unloading facilities installed and so it 

would be necessary to use special carriers 

equipped with compression equipment. 
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f\·en if drnrtt:r of such specialist craft could be 

arranged it "·otlld still bt-~ necessary to reinforce 

the molJi It• equipmt•nt inst al led on land. 

For equipment "·ith a ~00-600 T/H loading capacity 

approximately -1000 bd1 of electricity is 

consumed. 

It is possible that demand for cement in 

~ladagascar \dll increase rapidly. This means 

that the quantity of surplus cement may vary 

considerably. Therefore the large variations in 

the annual amount exported ~ould cause a 

reduction in the operating rates of equipment for 

product export, and if investment ~ere made in 

specialist equipment for export purposes this 

could easily be rendered uneconomical as a 

consequence. 

Further, because of the savings on transportation 

costs and paper sack expenses to he gained it i.d 11 

naturally become necessary to plan for the 

distribution of hulk cement in the long run. 

\evertheless, it has been decided that the risks 

involved in the implementation of this are too g~eat 

for the initial stages of the present project. 

(3) Ddermining Sales Price 

A. Price of Domestic ~arket CemPnt 

The present price of cement ~hich is distributed on 

the domestic market is I 60 - 200 L'S $/~tT (Bagged). 

The resu Its for 1990 are as fo 11 O\•S; 

Sep. CIF P1G 16,000 I :JO kg Hag (213 l"S $/~1T) 

Dec. CJ F P1G 12, 000-13, 000/ :io kg Rag (I fHl-173. 33 l"S 

$/~T) 
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As mt•nt iorH·d in l'hap!t·t· I I I, ~-(:l) 1·onct>rning rt·C'ent 

p1·il"t.· tr·encb it is f,q·,·,·ast that tht· t1·t·nd to in­

l'l't•as1·d prict·s hi I I r·t>nt i:lllt' for somt· y1•ars ht•rt•af-

t t. I' . In !ht· l·:1s1· .if 'ladagasca1· also !ht• figurPs for 

1990 prices art> in a strongt>r position in comparison 

i..·ith tht· 1·1•sults for· 1989 (n.•ft•r to Tnhlt~ I~I-2-1). 

Thl' s:!lt>s pr·ic1• stn1cture of thP .-\mboanio Cement 

Compan:i-· of 'lahajanga is as folloKs; 

.-\. Ex-\·•ork \t::t 

H. Loading Cost 
(. Suh tot'11 
D. n·T (.\ x 5'}~) 

f. Sales Tnx (C. 

TOTAL 

In F'IG 
225,000/'IT 

1 , 000 ~IT 

226,000 
11,250 

x 1~>%) 33,900 
271,150/'IT 

In l'S S 

! 50. 00/'IT 

150.67 

180. 77 /'IT 

\ote, product sp1:rificat ions are for CP . .\-:l~i. 

From the aho\·1· it is cleclucf:d t hnt the markt•I 

pric1~ for cenu:nt in ~ladRgascar at the end of 

1990 \.-i 11 h(' 180-!90 l·s S i..·hi It: th1~ price for 

matching impor·t products \.'ill ht: 160-170 l·s 

S/~IT. HO\.'P\·t-:r, since the nhou: price for 

import1:d products is consid1:1·1:d to he o\·p1·rH·icr~d 

i'\ss11mption of n \et CIF ri.·L·:e of around 90-100 

l'S S is det-:m1:d approprintf:. Taking the CIF pr·ic1· 

for· 1991 to hf: 9:'>.0fl l'S S/~IT the pricf:s matching 

i..·ith import pric1:s in ench cast: an: assumed to 

h<: ns folloi..·s. 
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l' :1"1 · - I 

Cast·-~ 

I·>. - \' t 1 I" k p 1· i <'t• 

I ~ l :1 I I ~l ~l 7 

(To I i a 1·:1 \I. 
. • I 1 1) 

Toliara l·ss I;. I. .l() rss 180.0k 

Tc1;1111as i na ha i-IH11· t·ss 1 ~I . 8 () rss I :i<l . 18 

'lalwjanga ha 1·bu 1· l"SS I 2 :~ . Ho l"SS I ;, :~ . -18 

.-\n ts i r·a n;1na hn r-1101·: rss I IR. 80 l"SS l-t7.-tR 

( '1:-iha.i anga 'Ii I I ) 

'lahnjnnga ha rho r rss I~ I . In rss !RO.OR 

Toamasina harbor ~·ss I:::: I . 8 (I rss I~O.-i8 

Toi iara hn rbo r rss 122.80 l"SS I :i1 . -t 8 

. .\nt s i I"anana harbor: rss 126.80 l"SS l~~.-t8 

Tht• brt~akdo\•O of calc~t!lat ions is shoi..-n in 

Ta h 1 t• s I I I - 2 ~ t h rn 11 g h I I I - 3 2 . 

Furtht•r, tht• rough t.'Stimat•~ pricP of plant 

shipments found using the rtdati\·e shan· of 

mnn11fact11n~d product of t•nch iiarbor and bnst!d on 

tlw PSt imatt~cl t'fft!Ct i\·t~ dt•mand sha1·1· fo1· 1•ach 

plnnt is sho1..·n bt-loi..- . 

.-\r1!a Rough F.st imnt P D1·mancl Shnl"t' 

.-\ n t an n rm r i \. o 

Tonmasina 

·\nt s i rnnana 

Fiannr·ant soa 

'laha,jnngn 

To Ii ar·a 

Total 

I I I - ·I I 

2-t% 

If)% 

I 7% 

I/% 

-1% 

22% 

I 00% 



.·\. Cast·- l 

181!. (!8 ;..~ I' . :·, I = ~II . 8-l 

l.7i!l.-18 :\ (l. ~8 = -1 ., .... I :1 

I 5 ~ . -l 8 :\ II. 1:.1 = c. 10 

1-17.18 :\ (). 17 = 2.7i. O'i 

Total rss I 6 :i . I -l /'fT 

B. Case-2 

180.'18 x 0.28 = 50.-12 

150.-18 x 0. 16 = 2-L08 

1:11.-18 x 0.39 = 59.08 

155.-18 x 0. 17 = 26.-13 

Total l" SS l 6 0 . 0 I /'fT 

C. Case-3 (this ~ill vary accor~ing to the ratio 

of clinker) 

180.09 x 0.79 = 1-12.26 

Fi2.-18 x 0.0-1 = 6.iO 

1-17.-18 x 0.17 = 2:1.07 

Total 

Ho\o.e\·er, the transport charges for c!1nker are 

incorporated in the man11factt!ring cost. 

B. Export Cost 

Products assumf!d for t!Xport are clinke1· (onl:• in 

r.asc~s I ar.d 3) <ind hl'lgged ccmf?nt. The m<irket for· 

c I i n k e r i s c o n f i n NI t o t h e R n 11 n i o n . I n p r i n c i p l f• 

thr! ml'lrkfd for hagg1!d ccm1?nt is confined to ttw 

r.omoros and thf! s(~:•chellcs hut it is high!:• 

;.idvisablr-! to consider th1! f!Xport of bagg1?d c1?m<?nt to 
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th1· H1·t1tli•>n :ind 'l:1111·i t i11s i r n•·gnt iat it•n::- :n:d.•· this 

r.·;1 . i 1.1 ... 

Un th•· 

Jll,:::-(:l)tflt' fullLJ\•ing t•':purt pri<'t'S dj\jd1·d 

;1 c · • · u rd i n g t u d • · :-. t i n :1 t i tins ha\.'· l' • · • · n p n 1 .i , · • · t .. d 1 n 

I ~l77. 

Bagg1·d •·1•m1·11 t 

To Comoros 

To Sr•yrlH-' I I es 

To t lw Rt•un ion 

T·_1 'la111· it i us 

Cast' 1/:1 

FC1R To l i a 1·a 

rss87 /'IT 

rsS76/'IT 

rsS8l)/'IT 

rssBO/'tT 

rssRn. / ;,/'IT 

I) Otht~r 'lar·kt·t ing Condit ions 

.\. Salt~S rt·t'Clit 

<:1:m1~nt for Dom .. st ic 'far·ket 

CI i nkt·r for export 

C1:nwnt for f:xport 

C :I St' :.:: 

FOR 'lahajanga 

l"SS91/'IT 

l"SSR I /'IT 

l"SSHO/~IT 

l"SS8Cl/'IT 

l'SS8 I. :iO/'IT 

:w d;1~·s 

ti() da~·s 

f)() da >. s 

B. Import C1·1·dit <in lmport1:d pnid11cts 

7 . ch o i < ·, • o f P ni d 1 w t i on P I a r 1 

(!) C,)unlil> and Srwcifir:ntions fo1· Finislwd Pn>dtwt 

Th•· r·1:n1t~nt t<i Ill' pnid11C:1•d in tlw pnipos1·d pl;111t ...-i 11 Iii· 

t!w onli11ar·y po1·t land c· .. nwnt commonly 11s1·d anrl 11111st 

tllf·t·1·fo1·1· 1111·1·! i.·itll th•· c·1·nwnt sta11dnnh s1~1 in 

indi\·id11;il 1·01intr·i1·:~ st1di ;1s Fn111r:1· or· <i1·1~11t H1·it;ti11. 

1 r r .1 r; 



Country 

c. s .. .\. 

LI\. 

France 

The ful lo\,;ing ta!dt! indicalt•s major inten1at ional 

standards for· oniinary pnr·t land ~···m1·nt. 

Standard f' roduc t \a me Codi· 

:\SP! Portland 

B'.J-12 Ordinary 

Port land OP 

:\F\OR Port land CPA 

\F P-15 30 1 artificiel 

Class 

35 

-l 5 

::>::> 

Compression 

Strength \/mm2 

(3d) (7d) (28d) 

12.-l 19.3 27.6 

(3d) (28d) 

23 -l 1 

( 2 cl ) (7d) (28d) 

10 ~:': 

1 7 . :1 -l 5 

10 ::i :1 

~-9_1!J_p_;u_j_~on of ~fort ar Co_!!l.Q_C~.?~Lon_~J_r~~DJUj:ls __ Ltn%l 

(str~ngth conversion value \/mm2) 

. .\SP! 

BS-12 

..\F\OH \F 

3 da:-·s 7 da:-·s 28 days (28 rla:-·s) 

100 100 1110 (27.b) 

I 8:1 160 I ;, O ( -l I . -I ) 

P-15 301 1-15 I 6 I 16-1 ( -15 . ? fl ) 

ThP. aho\·f! tah)f? sho\Os a comparison of mortilr 

r.omprr~ssion strengths corn~sponding to those of thf! 

AST~ standard. A comparison of the strength on day 28 

sho,,.·s thnt C!'ment prod11ct quality is ro11ghI:-· cqt1i\·;1Jent 

for· ttw TqH~ I :\ST~! nnd BS-12 OP as 1.-<!ll as for l.PA -1:1 

of AF\OH \F P-1:1 301. 
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·\ t ' ! t t. ' ' ; ' ~. i ,· t ! . . '--. ~ : 1 ! ~ ' i : i ! . I. I '-... ! . I ' ~. : l t. I i I l; ~ I.:\ t : ' : : . t l .· ! : l. 

t' i I l i s i l t • \ i ! ) I~\ I~ i I l' . T : t t.' . : l '~ ! . (: I 1 {_I\\, "-... : 

!·t,r· t·\t11·r·! 1l11r 1111~~·~, ; ~- .. i:t~·r i1 1r1 \ .. t1:1·i1 Ii:t·t·:-~ .... ~' \ : I . ' ; t fl (: 

I'. r· i t : 1 i 11 . 

ru1· dc•llll'St i:· plll"ll\lSl"S pn1d1tc·t !ol!l \,hi:·il m.- .. rs ,,-jth i I'.·\ 

i;, nf t!Jt· Fr-.·n··h -\F'.llf.: 1\I l'-L• ·,:~(il ·, ·.t;111d:1r·il. 

s I I I. \" t • ;. s I Ii t • r (I 1 I l )\, i n -~ t \, (I ' . i I s t • s f ( J , • ; I ' . I • lilt • ll t p i : l n t : l 1 • t • 

'.n !It" 1••.;1]11;1t•·d: 

\: 

IJ. '. 

:l ( l! I , l )( l ! l 

l!Hl. (l!IO 

t /;.-1·. 

t/;.T. 

·is :1 <'t'Jll•·nt suppl;. pl:1n fc11· t II•· '!•·t nip.iii tan :11· .. :1 

··•lll'> t 1·111· I i flll II r ;1 111 i ! 1 i Iii~ p ];111 I \, i I ii ;1 1·;q1:t<" i I:--· <) r 
I :i1 1 • l l ( Jf l t I) n s f,.. r · ;. ' "l r · ( i 11 '· 1 i n h · r · ) i s t r • I •" · ·') n s i d • · r · • · d 

111 \ i "'' ri f d1·111:i11d t'S ti m;lf 1•:, f()!" I ht· 111<'1 !"<lp<J! i !:111 ;11·1·il. 

T Ii.. r () 1 l ()" i ll ~~ t Ii ! .•. ' . (":I '> '. -; Ii a \" t. b t. t • Jl p ("() p () s I. d i ll \" i f • \, () f" 

sit,. c·rirl<l it i cins for· p L1!1t l r .. ·a ti Clll 

,, . r ·, • m, · n t pl ant 

(':1·;1· :i: Toi i;11·:i r·1·11w11t pl;1nl ;ind T()i11!1:1sin;1'Ii11 ing 

l'l:int 

Irr IH 



Prnj1·ct s,·h._·1111· 

Project Sift• 

Product 

I' r·oj f:(' t Sr:h1:1111: 

Project SitP 

!'1·odt1f:t 

TOI. I AP..-\ 

H s g g t' d C L' nit' n t 

C!inkt·r 

( Rsgged Ct•nlf'n t ) 

Domt~st ic 'lark.et 

Comoros 

St>:•che I l PS 

(Cl inkt-r) 

Ht·lln ion 

Compl1·t•· Plant 

TOL l ..\ti..\ 

( Hsgg1:d Ct:rnt:nt) 

!>onws t i r. 'la r·ke t 

Comoros 

Sf:~·che I I P.s 

(Clinker) 

I T I - .19 

Cnmplt·tt· Plant 

'!AH.-\.J A\G . .\ 

Bsggt>d Cement 

( Rsggecl Cement) 

Dom f' s t i c 'I a r k e t 

Comoros 

Seychelles 

Finishing 'Ii I I PI ant 

TOA'-1..\S I \A 

( Rsgged Cemc:n t ) 

Dom1:st ic 'lark1:t 

(~let ropol i tan .-\1·1:a) 

(\orth East .\n:a) 



\ \ Il it 

i 'P• · r·:it ! <'!1 h:1' ,. - . ,o ;l :1 ~o l I H l '};, ·' \/;., 

( ~ts t. .\ 

I- [ i ll ~ ... i" f'I"1),[\l.·t i ()I\ :.: J il :.:H:'i J l) () 

Cast· f', 

Cl i nkt· r· p r·odtre t i Ci I\ :.: Hu :18tl I 111) 

\. \l t l. : :; l) ll \'I',· r· ;1 t ing ch;.· s P"I" ;.1•;1 ,. 

Fst i111:tt t•S ro1· pr·od11ct ion \::tp;wi t;.· hil\'t• ht·t~I\ St·! ;i upe1·r1t in.~ 

r·;it ,.,.. cif Ill'}~ f•>I" ;.·1·ai· l, ~E,'};, ftir· :·•::-ti' =~ and j(J!l% fo1· :-·1·nr· :i. 
Ttw :1c·tt1:1! p1·rd11c-ti\·1· c111tp11t \.ill lw 1·u11ghl;.· tlw sam" as 

s;il1•s ~inc! cip .. 1·<1ting 1·at1·s \.·ill link•·<i '" 111a1·kt·t t1·t:nds. 

I l I ; , fJ 



Table 111-1 

PRODUCTION AND SALES SCHEDULE 
CASE: 1 A 

PRODUCTION CAPACITY: I 300000 I 
UNIT 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

EFFECTIVE DEHAND(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 425548 
PRODUCTION CAPACITY(CLK) HT 300000 300000 300000 300000 300000 300000 300000 300000 300000 300000 
CAPACITY UTILIZATION RATE x 70l 95X lOOX lOOX lOOX lOOX lOOX lOOX 100% lOOX ..... 

...... PRODUCTION VOLUHE(CLK) HT 210000 285000 300000 300000 300000 300000 300000 300000 300000 300000 
INCR. IN INVENTORY(CLK) HT 17500 6250 1250 0 0 0 0 0 0 0 

()I TOTAL SALES VOLUHE(CLK) HT 192500 278750 298750 300000 300000 300000 300000 300000 300000 300000 
...-

DOMESTIC SALES VOLUHE(CHT) HT 150504 170919 193327 217927 244939 274604 307189 312000 312000 312000 
EXPOR7 VOLUME (CHT) HT 0 0 0 0 0 0 0 0 0 0 

EXPORT VELUHE (CLK) HT 47785 114405 112859 90455 64482 35958 4626 0 0 0 
SALES AMOUNT (DOH. CEMENT) 1000$ 24854 28226 31926 35988 40449 45348 50729 51524 51524 51524 
SALES AMOUNT (EXP. CEMENT) 1000$ 0 0 0 0 0 0 0 0 0 0 
SALES AHOUNT (EXP. CLINKER)lUOO$ 2103 5034 4966 3980 283'1 1582 204 0 0 0 

TOTAL SALES AMOUNT 1000$ 26957 33259 36892 39968 43286 46930 50933 51524 51524 51524 



Table Ill-2 

PRODUCTION AND SALES SCHEDULE 
CASE: l B 

PRODUCTION CAPACITY: [ 400000 l 

UN 11 1997 1998 19!)9 2000 2001 2002 2003 2004 2005 2oon 

EFFECTIVF D:~AND(CHT) HT 150504 170919 193327 217927 244939 274604 30i189 342988 382322 425548 

PRODUCTION CAPACITY(CLK) HT 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 

CAPACITY UTILIZATION RATE % 70'.l 95'.l 100'.l 10oi 100% looi 100% 100% 100% 100% 

PRODUCTION VOLUHE(CLK) HT 280000 380000 400000 400000 400000 400000 400000 400000 40000(' 400000 

!NCR. IN INVENTORY(CLK) HT 23333 8333 1667 0 0 0 0 0 0 0 
:.;1 TOTAL SALES VOLUHE(CLK) HT 256667 371667 398333 400000 400000 400000 400000 400000 400000 400000 
N 

DOMESTIC SALES VOLUHE(CHT) !1T 150504 170919 193327 217927 244939 274604 307189 342988 382322 411\000 

EXPORT VOLUME (CMT) ~rt 0 0 0 0 0 0 0 0 0 0 

EXPORT VELUHE (CLK) ~1 111951 207321 212442 190455 164482 l 3fi95B 104626 70204 32383 0 

SALES AMOUNT (DOH. CEMENT) 1C00$ 24854 28226 31926 35988 40449 45343 50729 56641 63137 G8fi98 

SALES AMOUNT (EXP. CEHFNTi 1000$ 0 0 0 0 0 0 0 0 0 0 

SALES AHOUNT (EXP. CLINKER)1000$ 4926 9122 9347 8380 7237 5982 4604 3089 1425 0 

TOTAL SALES AMOUNT 1000$ 2978G 37348 41273 44368 47686 51330 55333 59730 64561 G8G98 



Table 111-3 

PRODUCTION AND SALES SCttEDULE 
CASE: 2 A 

PRODUCTION CAPACITY: [ 3ooofil 

UNIT 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

EFFECTIVE DEHAND(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 425548 

PRODUCTION CAPACITY(CLK) HT 300000 300000 300000 300000 300000 300000 300000 300000 300000 300000 

CAPACITY UTILIZATION RATE x ?OX 95X lOOX lOOX lOOX lOOX lOOX lOOX 100% 100% 

PRODUCTION VOLUHE(CLK) HT 210000 285000 300000 300000 300000 300000 300000 300000 300000 300000 

INCR. IN INVENTORY(CLK) HT 17500 6250 1250 0 0 0 0 0 0 0 
::.J• TOTAL SALES VOLUHE(CLK) HT 192500 278750 298750 300000 300000 300000 300000 300000 300000 300000 w 

DOMESTIC SALES VOLUHE(CHT) HT 150504 170919 193327 217927 244939 274604 307189 312000 312000 312000 

EXPORT VOLUME (CHT) HT 49696 118981 117373 94073 67061 37396 4 811 0 0 0 

EXPORT VELUHE (CLK) HT 0 0 0 0 0 0 0 0 0 0 

SALES AMOUNT (DOH. CF.HENT) 1000$ 24082 27349 30934 34870 39193 43939 49153 49923 49923 49923 

SALES AMOUNT (EXP. CEMENT) 1000$ 4199 10054 9918 7949 5667 3160 407 0 0 0 

SALES AMOUNT (EXP. Cl.INKER)l000$ 0 0 0 0 0 0 0 0 0 0 

TOTAL SALES AMOUNT 1000$ 28281 37403 40852 42820 44859 4709!! 49560 49923 49923 ·191123 



Table 111-4 

PRODUCTION AND SALES SCUEDULE 
CASE: 2 B 

PRODUCTION CAPACITY: I 4 00000 I 

UNIT 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

EFFECTIVE DEHAND(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 425548 

PRODUCTION CAPACITY(CLK) HT 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 

CAPACITY UTILIZATION R4TE x 70X 95X 100X lOOX lOOX lOOX lOOX 1001 1001 lOOX 
...... 
....... PRODUCTION VOLUHE(CLK) MT 280000 380000 400000 400000 400000 400000 400000 400000 400000 400000 

IHCR. IN INVENTORY(CLK) MT 23333 8333 1667 0 0 0 0 0 0 0 

:.JI TOTAL SALES VOLUHE(CLK) HT 256667 371667 398333 400000 400000 400000 400000 400000 400000 400000 
,L.... 

DOMESTIC SALES VOLUHE(CHT) HT 150504 170919 193327 217927 ?.44939 274604 307189 342988 382322 416000 

EXPORT VOLUME (CHT) HT 116429 215614 220940 198073 171061 141396 108811 73012 33678 0 

EXPORT VELUHE (CLK) HT 0 0 0 0 0 0 0 0 0 0 

SALES AMOUNT (OOH. CEMENT) 100C$ 24082 27349 30934 34870 39193 43939 49153 54882 61175 66564 

SALES AMOUNT (EXP. CEMENT) 190~t 9838 18219 18669 16737 14455 11948 9195 6170 2846 0 

SALES AMOUNT (EXP. CLINKER)l000$ 0 0 0 0 0 0 0 0 0 0 

TOTAL SALES AMOUNT 1000$ 33920 45568 49604 51608 53647 55887 58348 61051 64021 66564 



Table 111-5 

PRODUCTION AND SAL~S SCHEDULE 
CASE: 3 A 

PRODUCTION CAPACITY: I 300000 I 

UNIT 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

EFFECTIVE DEHAND(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 425548 
PRODUCTION CAPACITY(CLK) HT 300000 300000 300000 300000 300000 300000 300000 300000 300000 300000 

...... CAPACITY UTILIZATION RATE s 70'.l 95'.l 100'.l 100'.l 100'.l 100'.l 10oi 100'.l 100'.l 100'.l ...... 

...... PRODUCTION VOLUHE(CLK) HT 210000 285000 300000 300000 300000 300000 300000 300000 300000 300000 
INCR. IN INVENTORY(CLK) HT 17500 6250 1250 0 0 0 0 0 0 0 

"' TOTAL SALES VOLUHE(CLK) HT 192500 278750 298750 
"' 

300000 300000 300000 300000 300000 300000 300000 
DOMESTIC SALES VOLUHE(CHT) HT 150504 170919 193327 217927 244939 274604 307189 312000 312000 312000 
EXPORT VOLUME (CHT) HT 0 0 0 0 0 0 0 0 0 0 
EXPORT VELUHE (CLK) HT 47785 114405 112859 90455 64482 35958 4626 0 0 0 
SALES AMOUNT (DO~. CEMENT) 1000$ 26102 29642 33529 37795 42480 47625 53276 54110 54110 54110 
SALES AMOUNT (EXP. CEMENT) 1000$ 0 0 0 0 0 0 0 0 0 0 
SALES AMOUNT (EXP. CLINKER)l000$ 2103 5034 4966 3980 2837 1582 204 0 0 0 

TOTAL SALES AMOUNT 1000$ 28204 S4676 38494 41775 45317 49207 53479 54110 54110 54110 



Tnble JI 1-B 

PRODUCTION AND SALES SCHEDULE 
CASE: 3 B 

PRODUCTION CAPACITY: 1400000 I 

UNIT 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

EFFECTIVE DEHAND(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 425548 

PRODUCTION CAPACITY(CLK) HT 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 

..... CAPACITY UTILIZATION RATE s 70S 951 1001 1001 1001 1001 1001 1001 1001 lOOX 

...... PRODUCTION VOLUHE(CLK) HT 280000 380000 400000 400000 400000 400000 400000 400000 400000 400000 

...... 
INCR. IN INVENTORY(CLK) HT 23333 8333 1667 0 0 0 0 0 0 0 

:JI TOTAL SALES VOLUHE(CLK) HT 256667 371667 398333 400000 400000 400000 400000 400000 400000 400000 
m DOMESTIC SALES VOLUHE(CHT) HT 150504 170919 193327 217927 244939 274604 307189 342988 382322 416000 

EXPORT VOLUME (CHT) HT 0 0 0 0 0 0 0 0 0 0 

EXPORT VELUHE (CLK) HT 111951 207321 212442 190455 164482 135958 104626 70204 32183 0 

SALES AMOUNT (DOH. CEMENT) 1000$ 26102 29642 33529 37795 42480 47625 53276 59484 66306 72147 

SALES AMOUNT (EXP. CEMENT) 1000$ 0 0 0 0 0 0 0 0 (J 0 

SALES AMOUNT (EXP. CLINKER)1000$ 4926 9122 9347 8380 7237 5982 4604 3089 1425 0 

TOTAL SALES AMOUNT 1000$ 31028 38765 42876 46175 49717 53607 57879 62573 67731 72147 



Coo:h1 PRODUCTION, CONSUMPTION AND EXPORT IN THE MAJOR COONTRIES (UlilT: 1.000 KT) 

Table III - 7 

COL'~1RY 

CHINA 

LS.S.R. 

JAPA.~ 

LS.A. 

I SD IA 

ITALY 

KOREA 

SPA IS 

1977 : 1980 '. 1983 ! 1984 ' 1985 ! 1986 i 1987 ! 1988 ! 1989 i 

ITE! l"SIT i 1· i i I i ' : 
. I i i I i ! 

~Pt.:L\TIOS 1000 p·sos 956650 I 996130 [033250 [046080 no59520 [073700 [088570 [104000 n119700 I 

rRODUCTIOS '. 1000 MT ; 56000 ] 73500 j 108250 j 121080 j 142L:21 j 161364 i 180000 ) 204144 j ; 
l:OSSL'WIIOS I 1000 MT 54450 I 72500 1109300 I 122280 i 144221 I 1633~ t 181800 I 204344 ! j 

PE.'l.l~D/CAPT~ Kg 57 ! . 73 j .. 106 .. 117 i . 136 i .. 152 j 167 j 185 j 0 I 

~MPORT j 1000 HT • 50 j' 500 ·l ·· 1500 .. )500 l 3000 l · 3000 .J. ~000 l 1500 ! j 
E.'\:PORT I 1000 MT I 1600 1500 450 300 I 1000 1000 I 200 I 300 I I 
~rt:LATIO~ ~000 P" sos; 259030 l .265540 ! 27.2540 275070. 277540 j 280240 l 283100 ! 283680 1 285860 ! 
PRODl!CTlOS I 1000 HT I 127000 124800 128000 129850 1~1000 135108 ! 136478 ; 138100 I I 
~OSSlTMPTIOS j 1000 MT J 124198. I 122100 126000 .127900 129653 .j 133447 j 134956 ] 137000 ) lj 

PEMA.~D/CAPTA; Kg ! 479 J ... 460 .. 462 ... 465 ·l 467 J 476 J. 477 I 483 l 0 I 

iMPORT ; 1000 MT 636 I 400 250 550 . 9891 1110 I 901 l 900 I I 
EXPORT 1 1000 HT I 3438 , ... 3100 .. 2300 . 2550 1 .. 2336 ... 2771 I 2423 200 1 
J>OPUL4TIOS aooo p· SOS; 113860 j 116780 J 119310 1120080 120840 1. 21490. J 122090 1! 122610 1· 123120 ; 
pRODUCTIOS ] 1000 !ff. J 75176 ! 91154 .· 84728_ J 82288 76427 .· 73191 ·1 · 72569. . .. 79084 . 81875 I 
P>SSl!1tPTION l 1000 MT ! 69381 1 82425 70514.' 70657 67749 .. 68881 71180 . 77518 I 78696 
pE.'l.l~D/CAPTA; Kg j 609 .. }06 ... 591 J .... 588 _561 . . 567., ..... 583 ..... 6321 ··· 039 

~:~ j ~~~~: l sh~·. ··855~ i4i83l ·ii~4~ ~~ ... ~~~ . ~~ .. =~I ~~ .. 
J>OPULATIOS ~000 p· SOS, 220240 ·1227700 234800 237000 j 239280 241620j' 243940 .! 246310 248760 j 
raooucnos J 1000 HT J 67973 68243 63885 10490 I 10666 . 11300 • 10941 . 69734 105s5 J 

~OSSllMPTIOS ! lOOOMT I .. 69243. 68244 68529 ... 76489. .. 795. 43_ .. 823 .. 351 · 83404 .... 84602 82394 I 
DEH.ltiD/CAPTAl Kg I 314 300 292 323 I 332 341 342 343 I 331 I 
t::~ . H~~~ ~ . · 2~~~ 4i~ 1. ·3:. . }9~~ I j~~. i4~~ l · is9~~ l · 1~~ r i4~~~ 
J>OPUL\nos ~ooo p· sos; 625820 J 515000 1120000 113sooo J 15osso 

1
. 1ss140 J 781370 .1 79ssoo 1 811820 

rRoorcnos ; 1000 :rr J 19084 ! 1115s • 25356 1 29089 J 31150 . 33640 i 35910 ] 42990 ~ ! 
~OSSE!iPTIOS '. 1000 HT j! 18277 J 19988 ! 28326 : 29373 i 31250 ! 33890 1 37070 J 40741 J ... 

1
1 

DEiA.'iD/CAPTA: Kg 29 J .. 30 J 39 ! 40 j 42 , . .. 44 1 47J 51 J 0 • 
~.'fPORT ! 1000 HT I 2286 J 2970 l 460 ! 400 300 I · _ 150 I ·l . I 
EXPORT : 1000 HT 807 i 54 I 0 I 30 I 30 50 50 I 31 0 I 

POPllATIOS 1000 p· sos 56460 ! 56430 ; 56840 l 57000 I 57140 J 57250 57340 l 57440 ! 57520 Ii 
PRODt:CTIOS J 1000 MT ] 38439 j 41932 j 40175 38891 j 37361 I 35973 370081

1 
385561 

~OSSU!of PTIOS J 1000 MT 1 37800 I 41215 j 39730 I 38601 l 37336 36231 37392 40290 0 1 
DE.'fA.'iD/CAPTI\ Kg 670 J 730 

1 

699 677 I 653 633 652 701 . 
~.'fPORT i 1000 HT 67 J 81 236 252 I 381 319 765 l ··· 1889 l 
EXPORT I 1000 MT 703 I 821 536 522 ! 384 275 375 380 ! 0 
.,OPt.:LATIOS ~000 p· SOS, 36410 j 38120 ) 39910 j 40410 j 40810 41180 J 41570 I 41970 J 42380 
PRODt:CTIOS J 1000 MT : 14418 j 15573 j 22665 I 21829 j 21913 24734 I 27393 1 299551 31367 
~OSSUMPTIOS ! 1000 MT J 11177 ! 13172 l 17649 j 18506 ] 18976 20387 j 22755 J 26202 28210 
DE.'i.l'iD/CAPTA; Kg I 3071 346 l 442 I 458 ! 465 495 l 547 I 624 l 666 
~!fPORT . 1000 MT ' 286 j l I l l l 177 ) 416 
EXPORT . 1000 MT 4035 : 4351 : 5052 I 3177 I 2943 I 4405 4837 I 3597 I 3342 
POPLLATIOS ~GOO p· SOS· 53080 i 53880 ' :'.14730 \ 54950 I 55170 55390 J 55630 j 55880 l 56160 
PRODUCTION i 1000 MT ! 30403 I 30562 ! 25817 i 24025 l 23546 23668 I 24121 I 26031 l ?5827 
tosSUMPTIOS ; 1000 MT 27893 j 28088 l 22859 j 21428 i 21024 217421 223591 24146 24764 
~E."!A.'iD/CAPT.~ Kg 525 ! 521 II 418 I 390 l 381 393 402 432 J 441 
~MPORT I 1000 MT 152 I 408 3S7 J 409 468 426 j 4451 547 j 580 
EXPORT ~ 1000 HT I 2182 i 2593 1 2946 I 2683 I 2591 2065 I 1945 2031 I 2144 
POPllATIO'i BOOO p· SOS. 36350 j 37540 1 38180 i 38340 l 38490 j 38600 j 38700 J 38770 I 38810 
PRODlCTIOS ! 1000 MT i 29422 l 29630 I 31229 j 26643 l 24197 l 24042 ! 24588 I 25776 J 28200 
COSSl!ofPTIOS ! 1000 MT 21694 ] 19751 I 17924 l 16186 I 16551 J 18297 l 20235] 22671 l 26000 
DE.'fA.'iD/CAPTi\ Kg 597 I 526 ! 469 j 422 ] 430 j 474 ] 523 l 585 j 670 1 

l.'fPORT ' 1000 MT 77 1 191 I 30 I 55 I 6 68 I 457 I 1017 I 1450 I 
I I I .I I 



Coo:NT PRODUCTION, COSSU!iPl'ION Am> EXPORT IM THE MAJOR COONTRIES (UKIT: 1,000 KT) 

COL~1RY 
1977 , 1980 :. 1983 : 1984 I i985 I 1986 1987 , 1988 1989 . 

ITE!i l:"!iIT I 
i I ! ! 
EXPORT ! 1000 MT I 7919 i 9938 ; 13250 ' 10439 : 7803 I 5771 I 4748 I 3970 ; 4000 ' 
i'OPULATIOS !1000 p· SO!i 61400 l 61540 ' 61380 i 61130 j 60970 j 61010 I 61090 I 61420 I 61990 I 

i ~ .GER.'L\.t\Y PaoDUCTIOS i 1000 MT i 31871 I 33134 i 27874 Ii 26224 l 22944 I 24373 ·• 2:!081 f 24398 i 26505 
: p)SSUWrIOS J 1000 ~ J 31022 j' 32500 j' 27712 26170 J 22802_ 24371 j_ 23183 J 24194 ; 25727 
: DE.'fA.t\D/CAPTA: Kg 1 505 528 451 I 428 374 399 379 l 394 I 415 

I
I JMPORT ·,! 1000 MT. l 1184 ·I ·· .1650. j. .11972012 .. 11860623. __ )174. 6967. .. 1814 1830 1 2029 ! 2200 ! 

E>."PORT . 1000 MT ! 2217 1763 1380 1271 1708 l 2131 I 
i POPL1L4TIOS aooo P'SOS: 16793 I 17641 18603 J.18865 19132. 19363 ... 19558 19781 j 2000811 
; TAI\iA.t\ PRODCCTIOS j 1000 MT j 10334 J 14062 . 15763 I 14279 14451 14808 15648 17281 ! 18043 
' ~OSSU!fPTIOS ! 1000 MT l .. 879i 113326 10974 j. 1066z' .• 10639 . 11329 )2653 14028 i 16255 ! 
' ~E.'lA'iD/CAPTA; Kg I 523 .. 755 ... 590 ...... 565 ..... 55.6 .. j ..... 585; .. 647 . 709 j 812] 

! t::i ... l !~~~ ~ 1 1s6i l ···· 638 ... 3799· --3559· ..... 39281 ... 3599 l-- .. 3773 · · ··~~~ l i: J 

POPULATION ii.COO p· SOS: 140710 1147490 158080 j 161580 J64630 ]168350.J 172010. 175590 J179140 
i ISOOSESIA rtwDUCTIOS j 1000 MT j 2678 . 5831 ... 8102 . 8850 ... 9905. _11322. 11395 13415 J 15659 
! [OSSUMPTIOS I 1000 MT ! 3188 5448 . 84

5
5:>
3
- ... 838

5
!. .. 917

56
4 .J5

5
30
7 

.. _ 1150
67
0 _J084

6
0
2 

J )14
6
1
4
2 

I pm~o/cAPTAi Kg l 23 · ··· 31 .. 

! t::i ·•· l ~~~~ ~· l 51~ 1 ·· !~ ...... ~~~ .... ~~!. ·::· ssi ""1·1·4;:1--:.:;~~- ::·:3136 J .:. ·411~ 
POPULATIOS !1000 p· SOS: 9270 l 9640 I S850 J 9900 i 9930 J. 9970 9980 10010 I 10020 

' GREECE ~RODt;CTIOS j 1000 MT j 10467 12560 ] 14032 : 13460 T i3520 i3159° . iz975· ... 12902 J ... 12400 
C:OSSU!Wl IOS J 1000 MT J 5915 l 6731 J 6257 j .. 6118 • .. 5925 . 6126 .... 6036. :·: 6515 . 6970 
DE.'fA.'iD/CAPT~ Kg j 638 698 I .. 635 I 618 597 614 .... 6.05 ... 651 696 
~.'IPORT : 1000 MT 1 1 j j 6 l 0 
D.lORT ' 1000 MT i 4442 I 5833 I 7765 7332 .. 7571 I 7025 ... 70181 .. 6248 .. 5400 
J>OPULATIOS ~000 p·sos~641923 ~759761 ~73823 ~12865 2950932 2991063.r031878.3071131 3112488 
PRODUCTIOS ! 1000 MT i 5293191573653 1609333 620550 633304 660147 687367 738872 1328441 

i TOTAL ~ONSU.'IPTIOS j 1000 MT j 497527 539775 j 567777 ; 586606 608563 643759 j 679523 730829 .. 319828 
DEMA.>iD/CAPTA: Kg i 188 'j 1961· 1981 201 206 2151 224 238 103 
ll.'IPORT j 1000 HT j 5424 10760 12188 13668 20916 23548 . 25898 30338 28415 
EXPORT ... i 1000 MT 1 37254 i 40825 1 52651 i 44164 403021 35776 32873 .. 30119 . 30402 
POP\:LATIOS !1000 p· SOS· k1450000 ~685000 li760000 ~837000 ~917000 j ~112000 ,. 

, rRODUCTIO~ '. 1000 MT j 801155] 881123 j 917100 j 937150 l 952500 998450 ~OS1043 ~112550 ..•.. 
' \IORLD ~OSSl'.MPilOS i 100~ MT l 790606 I 871775 J 918000 j 935250 951700 997300 0.050795 0.109800 

I i DEMA.>ID/CAPTA: Kg 1 196 l 196 I 196 l 197 203 I 2171 
TOTAL hMPORT ; 1000 MT 53664 1 65556 : 77800 i 72900 68200 1 64800 62221 1 64300 l 

EXPORT '. 1000 .'IT 58375 1 66507 : 77950 1 72300 I 68700 1 65500 61987 I 64900 l 0 l 

I l I - ;, K 



Tabl~ I II - 8 

COB TRY 

: LS.A. 

I 
I 
I 11. GERMANY 
I 
I 

l FRASCE 
I 
I 
I 

I 
i ENGLAND 
I 
I 

! 
: GREECE 

! SPAIN 

· KOREA 
! 

I TAIHN 

OPERATIOSAL RATE OF CEME)T HILLS IS MAJOR COUSTRIES 

I 1985 1986 I 1987 ' 1988 I 1989 : GROliTB I 

! i ' 1 ! RATE ; 
NOS. OF MILL I I 124 I 1221 121 I 122 . 125 : 0.201! 
tAPAC ITH CLK) I MT I 80500 80500 78800 78000 78000 I -0. 79%! 
PRODUCTIOS I MT I 70651 71459 I 70926 69718 70565 I -0.03%1 
OPERAT'L RATE.: 87.77S. 88.77% 90.0U 89.381. 90.47SI 0.76%1 
~OS. OF MILL i l 46 46 46 i 46 'I 46 I 0 .ODS! 
tAPAC ITH CLO I HT I 39600 391300 38800 1 38800 36100 -1. 88:1 
PRODUCTIO!i I HT I 22944 24373 23018 j 24398 ! 26505 j 3.6n! 
bPERAT' L RATE ! I ! 57 .9n 61.55:: 59.32Si 62.8811 72.221, 5.66%1 
NOS. oF MILL 1· 39 39 I 36 I 36 · 3~ I -2.6al ~APACITYlCLKl 

1 
HT 23050 23000 23400 I 22360 2340~ o.3a 

PRODUCTION ! HT 23546 23668 I 24121 26031 26827 I 3.32%1 
bPERAT'L RATE Ii 102.11:1102.90: l03.o8:l 116.42: 114.65:1 2.9nl 
NOS. OF HILL 20 20 I 21 I 21 21 1.2311 

~
APACITY(CLI) HT 14070 14350 14700 14700 14700 1.10% 
RODUCTION HT 13403 13465 14311 16506 17000 6.12111 

PERAT'L RATE l 95.26% 93.831 97.35% 112.291 115.651 4.971 
~OS. OF HILL 8' 8 8. 8 8 ,. O.Oni 
tAPACITY(CLK) HT 16200 16200 16200 16200 15600 -0.94% 
PRODUCTION HT 13520 13159 12915 12902 12400 I -2.1n 
bPERAT'L RATE l 83.461 81.231 80.091 79.641 79.491! -1.211 
NOS. OF HILL 45 45 43 43 43 -1.131, 
tAPACITY(CLK) KT 35870 35870 34600 34600 34600 -0.90%1 
PRODUCTION HT 24197 24042 I 24588 25776 28200 3. 90SI 
bPERAT'L RATE I 67.461 67.031 71.06% 74.50% 81.501 4.841 
NOS. OF MILL 10 10 I 10 10 10 I 0.00% 
tAPACITY(CLK) HT 25400 29860 29860 30213 30553 4.73% 
PRODUCTIO!i MT 21948 24734 27392 29955, 31366 9.3n 
DPERAT'L RATE !1 86.411 82.831 91.7311 99.151102.66% 4.401 
NOS. OF MILL 1 18 I 16 16 16 16 -2.90S 
[APACITY(CLK) 'j MT 18680 21722 21892 22148 22148 4.35%1 
~RODUCTION HT 14411 14770 15648 17281 18043 5.78%1 

L_~~~----OP~E~R~A~T'~L ............ RA~T~E~l~l'--""---'7_7~.1~5~1__.6~8~.~00~l.--7~1~·~48~l--7~8~·~0=3l __ ~81~.~4~7l~l~~l~.3~7~l 
! ISDOHSIA ~OS. OF HILL 10 10 10 10 10 I 0.001 I APACITY(CLK) HT 17410 17410 17410 17410 17•10 0.001 

RODUCTION HT 9805 11322 12323 13212 15659 I 12.42: 

: JAPAN 
! 

TOTAL 

bPERAT'L RATE l 56.321 65.031 70.781 75.891 89.9411 12.421 
~OS. OF HILL i 45 42 I 41 41 41 -2.3011 
tAPACITY(CLK) I MT 104333 97981 I 97981 97880 87808 -4.221 
PRODUCTION MT 76428 73191 72569 79084 81875 1.741 
DPERAT'L RATE !1 73.251 74.7011 74.061, 80.801 93.2411 6.221 
~OS. OF HILL ., 4015 3938 I 3872 I 3883 I 3905 I -0.691 
tAPACITY(CLK) HT 4126353 ~141423 ~110073 K035421 3970109 -0.961 
PRODUCTION I MT Bl99383 3236013 B276581 B463493 3612840 3.091 
OPERAT'L RATE I I 77.541 78.IUI 79.7211 84.57SI 91.001 4.081 



Table III - 9 

:EHEKT PRICES IN THE MAJOR COOlflRIES 

COUNTRY 1985 1986 1987 1988 1989 GRADE NOTE 
u u u u u 

.JJ_,_$,~-'-· ........... ____ J_~-·-•-•-- ........ 'lCI.,_.§ __ ........ ?!!.:.~-- ____ J_._,_f.! _____ _.7.~_,_it ~U~AAr. ___ J~~J.,J~.rJ~ ... c.emeut 
V. GEllHANY 57.27 14.13 91.21 83.83 72.96 COIPOOND 

·:::~_ct:::::::::::: .:::::·.:$:~:~r .::::::~:~~:c ::::::~~:~~~:: :=:::~-~:~~:: ::::::~~~: .~P:::::: :ti7:ti~~g:fr:lii~~~ .. · 
EMGl.A.'fD ~.oi 67.27 99.16 92.98 76.92 ORDINARY 

.::~R.$.:::::::::::::::: ::::Jijjf :::=:~:~~:: ·::=::~~:~ijf ::::::~t~~:: :::::::~~jf ~:~~Mr=:: :~:1~~:~9:ii:P:r:Iee .. 
... s.~~~~---············· ........ SJ,~-- ···---~~-'~-t ..... J~_,TI._ ···---~-'~-- ....... ~l,~I. -~~---··· _µ_:J~fJ9_q __ p_ri_c~ 
.. ~Q~---············· ·····---~-,1~-- ____ J~_Jt ....... ~-'~-- ...... M,1.~-- ...... ~A•.~-- ~J~Ml. ___ ··-····-··················· .. . 
_J_AI_~-~ .................. Ji~-'-~-~-- ........ ~.,Q.t ...... ..?~.:~ ......... ~.:-~B .......... ~1:9.~-- -~--~~-L... ......................... ... . 
.J~~~J~---····· ........ s.~.:~.t ..... J~_,_$. __ ···---~:?.,lt ........ ~l,_P .. ····---~-:9l. ~J.M.ML ................................... . 
. )~~ML ..... ............. ~.,33 ......... M:.~ ..... JQ~:.2ti ...... JQl,Qt ....... ~.:U. 9'mJ.M.M!. ..................................... . 

AVERAGE 55.32 60.43 73.58 74.97 70.09 

I I I - 60 



Table I I I - 10 

COUNTRY : !tAl.:R IT I li S 

i HAR POPUATIO!i GDP GDP CE!tHT 
I 

I PER CAPIT.\ DEMASD 
I (1000) (MILL.RP) (RP} (MT) I , .. 

1978 934 7,837 8,395 • 294' 644 

1979 950 8' 124 8,552 • 294,538 

1980 966 7,389 7,648. 292,317 

1981 981 7,827 7,983. 198,195 

1982 993 8,256 8,318 • 210,466 

11983 1. 002 8,337 8,323 • 224,417 

1985 1. 020 9,322 9,137 • 221. 503 

I 1986 1. 030 10,136 9,846 • 260,815 

I 1987 1. 040 10.992 10,566 • 292,920 

j 1988 1, 053 11.002 10,447 346,837 

I 1989 1. 064 ti. A. N.A. 388.789 

1990 1. 077 ?LA. N.A. 4;j5,561 
. . . . . . . . . . . . . - . . . . . 

RES(LT OF REGRESSION ANALYSIS 

Y-INTERCEPT : 
Y-STANDARD ERROR 
CORRERATION COEFFICIENT 
NUMBER OF SAMPLES 
DEGREE OF FREEDOM 

x 1 

504.1277574 
34.68507789 
0.752684365 

X2 

9 

6 

X-PARAMETER -0.04950660 0.071803105 
X-P/M STDRD ERROR 0.022858104 0.025713191 

l I I - 6 I 

DEMA!iD 
' 

PER CAPITA f 
I 

((G) I 
J 

315.6 I 

' 310.1 
302.6 
202.1 
212. 1 
224. 0 
217.1 
253.3 
281.6 
329.3 

I 365.5 
423.0 I 

I 
I 
I 
i 
i 

! 



Tabh I I I - 11 

CEMENT DEMA~D PROJECTIO~ : MAURITIUS 
--- - - ---------

Xl X2 y POPUATIOli 
GDP GDI DEMAND DEMAND 

PER CAPITA (MT) 
1978 8,395 2966 315.6 934 294644 
1979 8,552 3108 310.1 950 294538 
1980 7,648 1803 302.6 966 292317 
1981 7,983 2207 202.1 981 198195 
1982 8,318 1838 212.1 993 210466 
1983 8.323 1810 224.0 1. 002 224417 
1984 9,137 2321 217.1 1. 020 221503 
1985 9,846 3076 253.3 1. 030 260815 
1986 10.566 4282 281. 6 1.040 292920 
1987 10.44 7 4483 329.3 1. 053 346837 
1988 10,704 4694 365.5 1. 064 388789 
1989 10.967 4914 423.0 1.077 455561 
1990 11.237 5145 317.2 1. 091 346137 
1991 11.514 5387 320.9 1.105 354723 
1992 11. 797 5640 325.1 1.120 364010 
1993 12,087 5905 329.7 1. 134 374056 
1994 12.384 6182 334.9 1.149 384924 
1995 12.689 6472 340.7 1.164 396679 
1996 13,001 6776 347.1 1.180 409395 
1997 13.320 7095 354.1 1.195 423146 
1998 13.648 7428 361.8 1. 211 438015 
1~99 13.984 7777 370.2 1. 227 454090 
2000 14,328 8142 379.4 1. 243 471465 
2001 14.680 8524 389.4 1. 259 490241 
2002 15,041 8925 400.3 1. 275 510525 
2003 15,411 9344 412 .1 1. 292 532432 
2004 15,790 9783 424. 9 1. 309 556087 
2005 16,178 10242 438.6 1. 326 581620 
2006 16.576 10723 453.5 1. 343 609173 
2007 16.984 11227 469.5 1. 361 638896 
2008 17,402 11755 486.6 1. 379 670950 
2009 17,830 12307 505.1 1. 397 705508 
2010 18,268 12885 524.9 1. 415 742752 
2011 18,717 13490 546.1 1. 434 782880 

[JJ - fi2 



Table II! - 12 

COl'HRY : COMOROS 

i YEAR POP[LATIOS GSP GSP CEMENT DEMAND 

I PER CAPITA DEMA!iD PER CAP IT A 

(1000) (HILL.$) ($) (Mt) (KG) 
······ -- ,._ 

1978 319 67 210 799 2.5 

1979 326 85 260 10020 30.7 I 
I 

1980 333 113 340 11130 33.4 I 
1981 345 131 3PO 22250 64. 5 I 

I 1982 357 125 350 21530 60. 3 I 
l 

67. 9 I I 1983 369 122 330 25070 

11984 382 118 310 21690 56. 8 I 

I 1985 395 119 300 25900 65. 6 I 
I 1986 . 409 131 320 26565 65 _ o I 
I 1387 424 157 370 25745 60.7 

I 1988 ti. A. ti. A. N.A. 37394 N.A. 
I 

11989 N.A. N.A. N.A. 13170 N.A. 

,1990 ?LA. N.A. N.A. 30390 N.A . 
...... ,. .. 

I 1991 31301 

I 1992 32554 

11993 33856 
I 

I 1994 35210 

11995 36619 

SOTE: Ce1ent de1and fro1 1991 through 1995 are projected by the 
Ministry of Planning. 

RESULT OF REGRESSION ANALYSIS 
Y-INTERCEPT : -3252.75942 
Y-STANDARD ERROR : 6867.547181 
CORRERATION COEFFICIENT 
N[MBER OF SUMPLES 

DEGREE OF FREEDOM 

I-PARAMETER 69.99216C55 
X-P/H STDRD ERROR 15.08770610 

0.757341703 
18 
16 

rrr - 6:1 



Table III - 13 

CEMENT DEMAND PROJECTION COMOROS 

x y 

GNP DEMAND POPULATION CEMENT 

PER CAPITA PER CAPITA DEMAND 

( lJSS) (KG) (1000 PRSN) (MT) 

1978 210 2.5 319 799 

1979 260 30.7 326 10020 

1980 340 33.4 333 11130 

1981 380 64.5 345 22250 

1982 350 60.3 357 21530 

1983 330 67.9 369 25070 

1984 310 56.8 382 21690 

1985 300 65.6 395 25900 

1986 320 65.0 409 26565 

1987 3"/0 60.7 424 25745 

1988 394 61. 7 438 27017 

1989 420 62.2 452 28113 

1990 447 62.7 466 29236 

1991 476 63.2 481 30389 

1992 507 63.6 497 31572 

1993 540 64.0 513 32787 

1994 575 64.3 529 34034 

1995 612 64.7 546 35316 

1996 652 65.0 564 36633 

1997 694 65.3 582 37987 

1998 739 65.6 600 39378 

1999 787 65.9 620 40809 

2000 839 66.1 640 42281 

2001 893 66.3 660 43796 

2002 951 66.6 681 45354 

2003 1013 66.8 703 46957 

2004 1079 67.0 726 48608 

2005 1149 67.2 749 50307 

2006 1223 67.3 773 52056 

2007 1303 67.5 798 53858 

2008 1387 67.6 824 55713 

2009 1477 67.8 850 57624 

2010 1573 67.9 877 59593 

2011 1676 68.1 906 61622 

r r r - f> 1 



Table III - 1-l 

COUNTRY : REUNION 

HAR POPl!LATION GDP GDP CEMENT DEMAND 
•PER CAPITA DEMAND PER CAPITA 

(HILL. FF) (FF) (HT) (IG) 
. . . . . . . . . . . . . . . . . . . . . . - . . . . ......... ~ .. - ........ ·····-

1978 159583 

1979 149581 

1980 190619 

1981 512100 10128 19777 153281 299.3 

1982 517100 12286 23759 190173 367.8 

1983 523900 13675 26102 233151 445. 0 
1984 533800 15493 29024 187403 351.1 
1985 542300 15782 29102 211583 390.2 

1986 560000 17093 30523 216800 387.1 

I 1987 569600 17454 30643 294988 517.9 

1988 578500 19141 33087 308675 533.6 

1989 588000 351382 597.6 

1990 
1.017425969 1.095195275 1.076285470 •1.074392553 1.090268788 

NOTE: Ce1ent de1and from 1982 through 1989 are calculated as 1.04 
ti1es of the imported clinker plus i1ported bulk ce1ent. 

RESULT OF REGRESSION ANALYSIS 
Y- INTERCEPT : 
Y-STANDARD ERROR : 
CORRERATION COERRICIENT 
NUMBER OF SAMPLES 
DEGREE OF FREEDO~ 

X-PARAHETER 0.021103652 
X-P/~ STDRD ERROR 0.007258017 

92.16454672 
56. 74483519 
0.764787217 

8 

6 

Ill - 65 



Table III - 15 

COUNTRY . SEYCHELLES . 

YEAR POPULATION GDP GDP CEHHT DEMAND I 
PER CAPITA DEMAND . PER CAPITA I 

I 
I 

(1000) (~ILL.$) ($) (HT) (KG) 
. . . - . . . . . . . . . . ............... ·-··· ········· ···················· ····· ··-·····. 

1978 61 74 1208 15000 245.9 

I 1979 62 108 1742 , :;ooo 209.7 

1980 63 131 2og5 16000 254. 0 

1981 63 146 2325 0.0 

1982 64 155 2426 0.0 

1983 64 157 2450 0.0 

1984 65 160 2455 0.0 

1985 65 172 2653 0.0 

1986 66 188 2854 0.0 

1987 66 221 3353 20000 303.0 

11988 N. A. N. A. N.A. 21000 N. A. 

1989 N. A. N. A. N.A. N. A. N. A. 

i 1990 N.A. N.A. N. A. N.A. N. A. 
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III - 16 HISTORICAL CEMENT PRODUCTION AND DEMAND IN MADAGASCAR 

( l ) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7 ) ( 8) 
CONSUMPTION 

YEAR PRODUCTION IMPORTATION TOTAL CONSUMPTION INVENTORY POPULATION PER CAPITA 
(HT) (HT) (HT) (HT) EXP. (HT) (1000) (Kg) 

1960 19100 81200 100300 100000 8120 N. A. 

1961 21300 80100 101400 101000 8520 N. A. 
1962 14800 100400 115200 119000 4720 N. A. 
1963 41500 84000 125500 126000 4220 N. A. 
1964 403()~ 71500 111800 112000 4020 N. A. 

1965 39491 79620 119111 119000 4131 6023 19.8 
....... 1966 50332 65970 116302 116000 4433 N.A. 
...... 

1967 60845 50245 111090 111000 4523 6307 17.6 
1968 67743 60678 128421 128000 4944 6452 19.8 

er> 1969 75445 63545 138990 141000 2934 6600 21. 4 
-J 1970 75216 72680 147896 148000 2830 6752 21. 9 

1971 76930 93206 170136 170000 2966 6909 24.6 
1972 64178 61632 125810 126000 2776 7071 17. 8 
1973 69864 43496 113360 113000 3136 7 2i!O 15.6 
1974 61447 26891 88338 88000 3474 7417 11. 9 
1975 58021 50986 109007 109000 3481 7604 14 . 3 
1976 69904 23892 93796 94000 3277 7 80 l 12.0 
1977 52229 38473 90702 91000 2979 8010 11. 4 
1978 66044 48706 114750 115000 2729 8231 14.0 
1979 63052 46565 109617 110000 2346 8465 13.0 
1780 60050 73945 133995 134000 2341 8714 11. 4 
1981 35796 103557 !39353 139000 2694 8978 15.5 
1982 35921 84245 120166 120000 2860 9260 13.0 
1983 36237 53343 89580 92000 440 9558 9.6 
1984 36850 4 18 2 2 78672 79000 l l 2 9875 8.0 
1985 28383 68940 97323 76000 21435 10212 7. 4 
1986 51213 2944 7 80660 80660 21435 10551 7. 6 
1987 44490 24591 69081 69081 21435 10894 6.3 
1988 32820 86433 119253 119253 21435 11240 10.6 
1989 26111 83951 110062 110062 21435 11600 9.5 



1979 
1980 
1982 
1983 
1984 

..... 1985 

..... 1986 
1987 

0) 1988 
00 1989 

1990 

III - 17 REGRESSION ANALYSIS FOR CEMENT DEMAND PROJECTION 

CEMENT POPULATION PERCAPITA GDP EXCHANGE GDP 
CURRENT RATE IN US$ CONSUHP'N CONSUHP'N 

(HT) (PERSON) y (Kg) (HILL. HFG)(HFG/US$) (1000 US$) 
109,617 8,465,000 12.9 595,100 
128.592 8.714.000 14. 8 689,800 
77,839 9,260,000 8.4 996,100 
87,666 9,558.000 9. 2 1.220,900 
78.672 9,875,000 8.G 1.369.100 
97.323 10.212.~oo 9.5 1.553,400 
80,660 10.551.000 1. 6 1.817,000 
69,081 10,894.000 6.3 2.225.000 

119.253 11.240.000 10.6 2.722.000 
110.062 11,600.000 9.5 3,142,000 
115,000 11.948,000 9.6 3,611.000 

RESULT OF REGRESSION ANALYSIS 

Y- INTERCEPT : 
Y- STNADARD ERf.OR : 
CORRELATION COEFFICIENT 
NUMBER OF SAMPLES : 
DEGREE OF FREEDOM : 

0.39575772 
1.22008423 
0.89043811 

x 1 x 2 

11 
8 

X- PARAMETER : 0.009329 0.06118965 
X- P/M STANDARD ERR00.007014 0.01721472 

201. 00 2,960,697 
225.80 3,054,916 
367.71 2,708,928 
492.16 2,480,697 
658.02 2,080,636 
635.79 2,443,260 
769.81 2,360,323 

1.234.30 l.802,641 
1.526.40 1.783,281 
1,532.50 2,050,245 
1.518.76 2.377,598 

(SCENARIO-LO) 
GROSS 

PERCAPITA DOMESTIC 
GDP INVESTMENT Y-Yc (Y-Yc) 

(US$) (BILL. MFG) ( ~) 

350 170.65 - 1 • 15 91 . 84 
351 162.40 1. 15 108.48 
293 92.75 -0.39 95.52 
260 91. 7 6 0. 74 108.78 
211 96.38 -0.29 96.46 
239 98.27 0.89 110.29 
224 97.60 -0.81 90.42 
165 100.77 -1. 7 6 78.23 
159 111.32 1. 92 122.13 
177 119.34 0. 14 101.51 
199 127.59 -0. 43 95.68 



I I I - 18 DEMAND PROJECTIOS 
(LOW GROWTH SCENARIO) 

PERCAPITA TOTAL GDP G. ItiV. 
CONSUHPTIOS DEMAND G.RATE G. RATE 

Ye (Kg) (HT) (I} (I) 

1979 14.10 119,363 
1980 13.60 118. 542 -4.81 
1982 8.80 81,491 -18. n 
1983 8.43 80,592 -1.U 
1984 8.26 81.556 5.01 
1985 8.64 88. 241 2.01 
1986 8.45 89,207 -6.81 
1987 8. 11 88,302 I. a 3.31 
1988 8.69 97. 644 1. 61 10.51 
1989 9.35 108.426 4.01 7 .21 
1990 10.06 120.186 3.81 6.91 
1991 10.55 129778 4. OS 6. OS 
1992 10.97 139032 3.51 5.01 
1993 11. 41 148994 3.51 5.01 
1!!94 11.88 159722 3.51 5.01 
1995 12.37 171276 3.51 5.01 
1996 12.88 183722 3.51 5.01 
1997 13.42 197130 3.51 5.01 
1998 13.98 211578 3.51 5.0S 
1999 14. 57 22714 9 3.51 5.01 
2000 15. 19 243931 3.51 5.01 
2001 15.84 262022 3.51 5.01 
2002 16.53 281527 3.51 5.01 
2003 17.24 302558 3.51 5.01 
2004 18.00 325238 3.51 5.01 
2005 18.79 349699 3.5S 5.01 
2006 19.62 376084 3.51 5. OS 
2007 20.49 404547 3.51 5.01 
2008 21. 40 435255 3.51 5.01 
2009 22.36 468388 3.51 5.01 
2010 23.36 504142 3.51 5.01 
2011 24.42 542728 3.51 5.0S 
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Ill - 19 REGRESSION ANALYSIS FOR CEHEN~ DEMAND PROJECTION 

1979 
1980 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

CEHENT POPULATION PERCAPITA GDP EXCHANGE GDP 
CONSUHP'N CURRENT RATE IN US$ CONSUMP'N 

(HT) (PERSON) (Kg) (MILL. MFG)(MFG/US$) (1000 US$) 
109,617 8,465,000 12.9 595,100 
128,592 8,714.000 14.8 689,800 
77,839 9.260.000 8.4 996,100 
87,666 9,558,000 9.2 1.220,900 
78.672 9,875,000 8.0 1.369.100 
97.323 10.212.000 9.5 1.553,400 
80.660 10,551,000 7.6 1.817,000 
69.081 10.894,000 6.3 2,225,000 

119,253 11,240.000 10.6 2,722.000 
110.062 11.600.000 9.5 3.142,000 
115.000 11.948,000 9.6 3,611,000 

RESULT OF REGRESSION ANALYSIS 

Y- INTERCEPT : 
Y- STANDARD ERROR : 
CORRELATION COEFFICIENT 
NUMBER OF SAMPLES 
DEGREE OF FREEDOM 

0.39575772 
1.22008423 
0.89043811 

x l x 2 

11 
8 

X- PARAMETER : 0.009329 0.06118965 
X- STANDARD ERROR : 0.007014 0.01721472 

201. 00 2,!l60,697 
225.80 3,054,916 
367.71 2,708,928 
492.16 2,480,697 
658.02 2,080,636 
635.79 2.443,260 
769.81 2,360,323 

1.234.30 1.802,641 
1.526.40 1,783.281 
1.532.50 2.050,245 
1.518.76 2,377,598 

(SCENARIO-MED) 

GROSS 
PERCAPITA DOMESTIC 

GDP INVESTMENT Y-Yc (Y-Yc) 
(US$) (BILL. HFG) 

350 170.65 - l . 15 91. 84 
351 162.40 l. 15 108.48 
293 92.75 -0.39 95.52 
260 91. 7 6 0. 74 108.78 
211 96.38 -0.29 96.46 
239 98.27 0.89 110.29 
224 97.60 -0.81 90.42 
165 100.77 -1. 7 6 78.23 
159 111. 32 l. 9 2 122.13 
177 110.34 0. 14 101.51 
199 127.59 -0.43 95.68 



I II - 20 DEMAND PROJECTION 
CMEDil!K GROliTH SCENARI 0) 

PERCAPITA TOTAL GDP G. INV. 
CONSUMPTION DEMAND G.RATE G. RATE 

(Kg) (!tT) (S) (S) 
1979 14.10 119.363 
1980 13.60 118.542 
1982 8.80 81.491 
1983 8.43 80,592 
1984 8.26 81.556 
1985 8.64 88. 241 
1986 8.45 89,207 
1987 8. 11 88.302 1.71 3. 3S 
1988 8.69 97. 644 1. 6S 10.5S 
1989 9.35 108.426 4.0S 7.2S 
1990 10.06 120.186 3.81 6.9S 
1991 10.63 130,828 4.U 7. OS 
1992 11. 24 142. 535 4.61 7. OS 
1993 11.90 155,392 4.71 1.u; 
1994 12.60 169,487 4. 71 7. OS 
1995 13.35 184,945 4. 71 7. OS 
1996 14. 15 201.901 4. 71 7. OS 
1997 15.01 220,504 4. 71 7. OS 
1998 15.92 240,919 4. 71 7. OS 
1999 16.89 263,327 4.71 7. OS 
2000 17.93 287,927 4.71 7. OS 
2001 19.04 314,939 4. 71 7. OS 
2002 20.23 344. 604 4. 71 7. OS 
2003 21.50 3"17 .189 4. 71 7. OS 
2004 22.85 412.988 4. 71 7. OS 
2005 24. 30 452.322 4. 71 7. OS 
2006 25.85 495,548 4. 71 7. OS 
2007 27.50 543,058 4. 71 7. OS 
2008 29.27 595,282 4. 71 7. OS 
2009 31. 15 652,697 4. 71 7. OS 
2010 33 .17 715,826 4. a 7. OS 
2011 35.33 785,245 4.71 7. OS 
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III - 21 REGRESSION ANALYSIS FOR CEMENT DEMAND (SCENARIO-Ill) 

GROSS 
CEMENT POPULATION PERCAPITA GDP EXCHANGE GDP PERCAPITA DOMESTIC 

CONSUHP' N CURRENT RATE IN US$ GDP INVESTMENT CONSUHP'N 
(HT) (PERSON) (Kg) (HILL. HFG)(HFG/US$) (1000 US$) (US$) (BILL. HFG) 

170.65 1979 
1980 
1982 
1983 
19 8-: 
1985 
1986 
1987 
1988 
1989 
1990 

109,617 8.465.000 1 z. 9 595,100 
128,592 8,714,000 14.8 689,800 
77,839 9,260.000 8.4 996.100 
87,666 9,558,003 9. 2 1.220,900 
78,672 9,875,000 8.0 1.369.100 
97,323 10.212.000 9.5 1.553,400 
80.660 10.551,000 7.6 1.817,000 
69,081 10.894.000 6. 3 2.225,000 

119.253 11.240.000 10. 6 2.722,000 
110.062 11.600,000 9.5 3,142.000 
1\5,000 11.948,000 9. 6 3,611.000 

RESULT OF REGRESSION ANALYSIS 

Y- INTERCEPT : 
Y- STANDARD ERROR : 
CORRELATION COEFFICIENT 
NUHBER OF SAMPLES : 
DEGREE OF FREEDOM : 

0.39575772 
1.22008423 
0.89043811 

X 1 X2 

11 
8 

X- PARAMETER : 0.009329 0.06118965 
X- P/H STANDARD ERR00.007014 0.01721472 

201.00 2,960,697 350 
225.80 3,054,916 3 51 162.40 
367.71 2,708,928 293 92.75 
492.16 2.480,697 260 91. 7 6 
658.02 2,080,636 211 96.38 
635.79 2,443,260 239 98.27 
769.81 2,360,323 224 97.60 

1.234.30 1.802.641 165 100.77 
1.526.40 1,783,281 159 111.32 
1.532.50 2,050,245 177 119.~.4 

1.518.76 2,377,598 199 127.59 

Y-Ye (Y-Yc) 

-1. 15 91 . 84 
1. 15 108.48 

-0.39 95.52 
0. 74 108.78 

-0.29 96.46 
0.89 110.29 

-0.81 90" ~ 
-1. 76 78.23 

1. 92 122.13 
0 . 14 101.51 

-0.43 95.68 



II I - 22 DEMAND PROJECTION 
(BIGB GRO~TH SENARIO) 

PERCAPITA TOTAL GDP G. INV. 
~ON SUMPTION DEMAND G.RATE G.RATE 

((g) (MT) (I) (I) 
1979 14.10 119,363 
1980 13.60 118,542 
1182 8.80 81. 491 
1983 8.43 80,59Z 
1984 8.26 81.556 
1985 8.64 SS I 241 
1986 8.45 89,207 
1987 8.11 88,302 1.71 3. 31 
1988 8.69 97 I 644 1. 61 10.51 
1989 9.35 108,426 4.0S 7. 21 
1990 10.06 120.186 3.81 6.91 
1991 10. 71 131.811 4. 51 8. OS 
1992 11. 51 145,847 5.01 9. OS 
1993 12.39 161,752 6.0S 9.01 
1994 13.35 179,502 6.0S 9.01 
1995 14.39 199,319 6.01 9. OS 
1996 15.52 221.450 6.01 9.01 
1997 16.75 246.172 6.01 9.01 
1998 18.09 273,796 6.01 9.01 
1999 19.54 304,670 6.01 9.01 
2000 21.12 339,187 6.0S 9.01 
2001 22.84 377,784 6.01 9.01 
2002 24.71 420.953 6.01 9.01 
2003 26. 74 469,246 6.01 9.01 
2004 28.95 523.282 6.01 9.01 
2005 31. 36 583,755 6.0S 9.01 
2006 33.98 651.444 6.0S 9.01 
2007 36.82 727,223 6.01 9.01 
2008 39.92 812,072 6.01 9.01 
2009 43.30 907,090 6.01 9.01 
2010 46.97 1.013,512 6.01 P.01 
?.O 11 50.96 1.132.722 6.01 9.01 
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I I::: - 23 

ANT AMA!iAR I VO 
LOCAL 
IMPORTED 
TOTAL 

Fl AURANTSOA 
LOCAL 
IMPORTED 
TOTAL 

TOAMASUA 
LOCAL 
IMPORTED 
TOTAL 

MAHAJAN GA 
LOCAL 
IMPORTED 
TOTAL 

TOLi ARY 
LOCAL 
IMPORTED 
TOTAL 

AHSIRANANA 
LOCAL 
IMPORTED 
TOTAL 

TOTAL 
LOCAL 
IMPORTED 
TOTAL 

CEMENT COSSU~PTIOS OF EACH PROVINCE IM 1983 - 1985 

COSSUMPTIOti COSSUMPTIOti CONSUMPTION 
1983 SHARE 1984 SHARE 1985 SHARE 
(MT) ( s) (MT} (I) (KT) (%) 

13.893 11. 828 5,292 
5,000 7,695 10.864 

18.893 30.91 19.523 37.11 16.156 27.21 

2,536 3.255 I. 932 
0 3.400 9,869 

2,536 4. 21 6,655 12.61 11. 801 19. 91 

1.852 3,082 3,690 
7,950 3,900 1. 570 
9,802 16.01 6.982 13.31 5,260 8.91 

1. 091 5,275 4,064 
2,320 705 1. 000 
3 .411 5.61 5,980 11.41 5,064 8.51 

4,020 1. 875 1. 522 
13.074 4,500 9,650 
17,094 28.0S 6,375 12.U 11.172 18.81 

2.109 3.332 l, 936 
7.250 3,800 8,000 
9,359 15.31 7,132 13.51 9,936 16.71 

25,501 28.647 18,436 
35.594 24.000 40,953 
61.095 100.01 52.647 100.0S 59,389 100. OS 

SOURCE: Ministry of Co11erce, Service and Distribution 
Departlent. 
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I I I - z,1 PRODUCTION AND SALES SCUEDULE 
CASE : LOW CASE 
LOCAL SUPPLY : 70,000 HT/Y 
PRODUCTION CAPACITY: 300,000 HT/Y 

TOTAL LOCAL EFFECTIVE NEW SURPLUS REQUIRED RATIO OF 
DEMAND SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 197I130 68,9U6 128.135 210,000 81.866 81,866 38.981 
2. 1998 211.578 70,000 141.578 285,000 143,422 143.422 50. 32' 
3. 1999 227,149 70,000 157 .149 300,000 142,851 142.851 47' 621 
4. 2000 243.931 70,000 173,931 300,000 126.069 126.069 42.021 
5. 2001 262,022 70,000 192.022 300,000 107,978 107,978 35.991 
6. 2002 281.527 70,000 211.527 300,000 88,473 88,473 29.491 
7. 2003 302,558 70.000 232,558 300.000 67,442 67,442 22.48); 

-.J 8. 2004 325,238 70,000 255,238 300,000 44,762 44,762 14.92); 
:.,)\ 

9. 2005 349.699 70,000 279,699 300,000 20,301 20,301 6. 1a 
10. 2006 376,084 70,000 306,084 300,000 -6,084 0 0.001 
11. 2007 404,547 70,000 334.547 300,000 -34,547 0 0.001 
12. 2008 435.255 70,000 365,255 300,000 -65,255 0 0.001 
13. 2009 468,388 70,000 398,388 300,000 -98,388 0 0.00); 
14 . 2010 504.142 70,000 4:i t.142 300,000 -134,142 0 0.00); 
15. 2011 542.728 70,000 47l,728 300,000 -172,728 0 0. 00); 

TOTAL 5131976 1048996 4082981 4395000 312020 823164 18.73); 



I I I - 2 f> PRODUCTION AND SALES SCHEDULE 
CASE : LOW CASE 
LOCAL SUPPLY : 70,000 HT/Y 
PRODUCTION CAPACITY: 400,000 HT/Y 

TOTAL LOCAL EFFECTIVE NEW SURPLUS REQUIRED RATIO OF 
DEMAND SU PP(, Y DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 197.130 68.995 128.135 280,000 151,866 151,366 54. 20 

2. 1998 211.578 70,000 141.578 380,000 238,422 238,422 62. 70 

3. 1999 227,149 70,000 157,149 400,000 242.851 242.851 60.71% 

4. 2000 243,931 70,000 173,931 400,000 226,069 226,069 56.52% 

5. 2001 262.022 70,000 192,022 400,000 207,978 207,978 51.99% 

6. 2002 281.527 70,000 211.527 400,000 188,473 188,473 47 .12% 
7. 2003 302.558 70,000 232.558 400,000 167,442 167,442 41. 86% 

-· 8. 2004 325.238 70,000 255.238 400,000 144,762 144 '762 36.19% 
':) 9. 2005 349.699 70,000 279,699 400,000 120,301 120,301 30.08% 

10. 2006 376,084 70,000 306.084 400,000 93,916 93,916 23.48% 

l I . 2007 404.547 70.000 334.547 400,000 65,453 6E.•l53 16.36% 

12. 2008 435,255 70,000 365.255 400,000 34,745 34,/45 8.69% 

13. 2009 468.388 70,000 398,388 400,000 1 '612 1 I 612 0.40% 

14 . 2010 504.142 70,000 434.142 400,000 -34,142 0 0.00% 

15. 2 0 11 542.728 70,000 472,728 400,000 -72,728 0 0.00% 

TOTAL 5131976 1048996 4082981 5860000 1777020 1883890 32.15% 



Ill - 2{) PRODUCTION AND SALES SCHEDUL~ 
CASE : HEDIUH CASE 
LOCAL SUPPLY : 70,000 HT/Y 
PRODUCTION CAPACITY: 300,000 HT/Y 

LOCAL LOCAL EFFECTIVE HEW LOCAL SURPLUS REQUIRED RATIO Of 
DEHAHD SUPPLY DEHAND PRODUCTION OR SHORT EXPORT EXPORT 

l . 1997 220.504 70,000 150,504 210,000 59,49G 59,49G 28. Jn 
2. 1998 240,919 70,000 170,919 285,000 114. 0 81 l l 11 I 0 81 40. on 
3. 1999 263.327 70,000 193,327 300,000 lOG,1173 106,673 3f1.56\ 
4. 2000 287,927 70,000 217.927 300,000 82,073 82,073 27.3G\ 
5. 2001 314.939 70,000 244,939 30~.000 55,061 55,0Gl 18. 3f1\ 
6. 2002 344.604 70,000 2H, 604 300,000 25,396 25,396 8 .17X 
7. 2003 377 .189 70,000 307.189 300,000 - 7. 189 0 o.oox 
8. 2004 412.988 70,000 342.988 300,000 -42,988 0 o.oox 

-.] 9. 2005 452,322 70,000 382,322 300,000 -82,322 0 o.oox _, 
10. 2006 495,548 70,000 425.548 300.000 -125,f148 0 0.00\ 
11. 2007 !>43,058 70,000 •173.058 300,000 -173,058 0 0.00\ 
12. 2008 595.282 70.000 525.282 300,000 -225.282 0 0.00\ 
13. 2009 652.697 70,000 58 2. 6 9 '/ 300,000 -282,1197 0 o.oox 
14 . 2010 715,826 70,000 645,826 300,000 -345,826 0 0.00, 
1 5. 2 0 11 785,245 70,000 715,245 300.000 -415,245 0 0.00\ 

TOTAL 6702375 1050000 5652375 4395000 -1257375 44?.780 10. oa 



Ill - ;~"l PRODUCTION AND SALES SCHEDULE 
CASE : MEDIUM CASE 
LOCAL SUPPLY : 70,000 HT/Y 
PRODUCTION CAPACITY: 400,000 HT/Y 

LOCAL LOCAL EFFECTIVE NEW LOCAL SURPLUS REQUIRED RATIO OF 
D EH AllD SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220.504 70,000 150,504 280,000 129,·196 129,496 46.2fil 
2. 1998 240.919 70,000 17 0 '919 380,000 209,081 20!l,081 fif1. oa 
3. 1999 263,327 70,000 193,327 400,000 206,673 206,673 51.G?l 
4. 2000 287,927 70,000 ?.17,927 400,000 182,073 182,073 H. 52' 
5. 2001 314.939 70,000 244,939 400,000 155,061 lf15,061 38 77' 
6. 2002 344,604 70,000 27·1,604 400,000 125,39G 12 !l, 3!lG 31.:ifil 
7. 2003 377,189 70,000 307,189 400,000 !l 2 , R 1 l 92' 811 23.20\ 

-i 8. 2004 412.988 70,000 342.988 400,000 57,012 f17,012 l ·I. 2 5l 
~ 9. 2005 452.322 70,000 382,322 •100,000 17,678 17, 6 7 8 4.·12' 

1 0. 200G 495,548 70,000 425,548 ·100,000 - 2 fl t 5 •I 8 0 O.Olll 
11 . 2007 543,058 70,000 473,058 400,000 -73,058 0 O.OOl 
1 2. 2008 595.282 70,000 525,282 400,000 -125,282 0 O.OOl 
13. 2009 652,697 70,000 582.697 400,000 -182,697 0 O.OOl 
14. 2010 715,826 70,000 645,826 400,000 -245,826 0 O.OOl 
15. 2 0 11 785.245 70,000 715,245 400,000 -315,2H 0 o.ooi 

TOT AL 6702375 1050000 5652375 5860000 207625 ll7f1281 20.0Gl 



I I I - 28 PRODUCTION AND SALES SCilEDULE 
CASE : HIGH CASE 
LOCAL SUPPLY: 70,000 HT/Y 
PRODUCTION CAPACITY: 300,000 HT/Y 

TOTAL LOCAL EFFECTIVF NEW SURPLUS REQUIRED RATIO OF 
DEHAND SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 246.172 70,000 176,172 210.000 33,828 33,828 16. 11 i 
2. 1998 273,796 70,000 203,796 285,000 81.204 81,204 28.49% 
3. 1999 304,670 70,000 ~34,670 300,000 65.330 65,330 21.78% 
4 . 2000 339. 187 70,000 269.187 300,000 30,813 30,813 10. ~a 

...... 
5 . 2001 377,784 70,000 307,784 300,000 -7,784 0 0.00% ...... 

....... 6. 2002 420.953 70,000 350,953 300,000 -50,953 0 0.00% 
7. 2003 469.246 70,000 399,246 300,000 -69,246 0 0.00% 

.....J 8. 2004 523,282 70,000 453,282 300,000 -153,282 0 0.00% 
tO 9. 2005 583,755 70,000 513.755 300,000 -213,755 0 0.00% 

10. 2006 651.444 70,000 581.444 300,000 -281,H4 0 0.00% 
11. 2007 727,223 70,000 657,223 300.000 -357.223 0 0.00% 
12. 2008 812.072 70.000 742.072 300.000 -442,072 0 o.ooi 
13. 2009 907,090 70,000 ~37,090 300.000 -537.090 0 0.00% 
14 . 2010 1.013,512 70,000 943,512 300,000 -643,512 0 0.00% 
15. 2011 1.132,722 70,000 1.062.722 300,000 -762,722 0 o.ooi 

TOTAL 8782908 1050000 7732908 4395000 -3337908 211175 4.8oi 



III - 29 PRODUCTION AND SALES SCHEDULE 
CASE : HIGH CASE 
LOCAL SUPPLY : 70,0llO HT/Y 
PRODUCTION CAPACITY: 400,000 HT/Y 

TOTAL LOCAL EFFECTIVE NEW SURPLUS REQUIRED RATIO OF 

DEHAND SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 246,172 70,000 176.172 280.000 103,828 103,828 37.08% 

2. 1998 273,796 70,000 203,796 380.000 176.204 176.204 46. 37% 

3. 1999 304.670 70.000 234.670 400.000 J65,330 165,330 41.33% 

4. 2000 339.187 70,000 269,187 400,000 130,813 130,813 32.70% 

...... 5 . 2001 377,784 70,000 307,784 400.000 92.216 92,216 23.05% 

6. 2002 420,953 70,000 350,953 400.000 49,047 49,047 12.26i 

7. 2003 469.246 70.000 399.246 400,000 754 7 54 0. l 9i 

8. 2004 523.282 70,000 453.282 400,000 -53,282 0 0.00% 
CD 9. 2005 583,755 70,000 513,755 400,000 -113,755 0 0.00% 
0 

10. 2006 651.444 70,000 581.444 400,000 -181.444 0 0.00% 

11. 2007 727.223 70,000 657.223 400,000 -257,223 0 0.00% 

12. 2008 812.072 70,000 742,072 400,000 -342.072 0 0.00% 

13. 2009 907,090 70,000 83 7. 0 ~10 400,000 -437,090 0 0.00% 

14. 2010 1.013.512 70,000 943,512 400,000 -543,512 0 o.ooi 

15. 2011 1.132.722 70,000 l.062,722 400,000 -662.722 0 0.00% 

TOTAL 8782908 1050000 7732908 5860000 -1872908 718192 12.26% 



III - 30 

TABLE IMPORTED CEMENT PRICE IN MADAGASCAR 
(C&F MADAGASCAR PORT) 

Exporter Year Price USS/HT NOTE 

FSSR 1988 FF 747 115.72 
KENYA 1986 FF 638 98.24 
I tiDOtiES I A 1986 FF 849 131.53 
MOZAMBIQUE 1986 FF 549 85.05 
NG WANE 19813 FF 534 82.73 FHG/FF 100.28 
(AVE.) 1986 FF 758 117.43 TOTAL HT 29447 

NGliANE 1987 FF 374 70.04 
MOZAMBIQUE 1987 FF 351 65.73 
KENYA 1987 FF 380 71. 16 
INDOHSIA 1987 FF 448 83.9 FHG/FF 184.2 
(AVE.) 1987 FF 493 92.32 TOTAL HT 24591 

INDONESIA 1988 FF 418 68.99 
MALAYSIA 1988 FF 372 61. 4 
TANZANIA 1988 FF 381 62.88 
USSR 1988 FF 570 94.07 FMG/FF 235.8 
(AVE.) 1988 FF 488 80.54 TOTAL MT 74375 

MOZAMBIQH 1989 FF 399 58.94 
TANZANIA 1989 FF 430 74. 29 
RDA 1989 FF 575 99.34 
ALBANIA 1989 FF 440 76.02 
IRAN 1989 FF 411 71. 01 
INDONESIA 1989 FF 499 86.21 
HONGKONG 1989 FF 403 69.63 FHG/FF 251.36 
(AVE.) 1989 FF 470 81. 2 TOTAL HT 79804 

SEP.'90 FMG 16000 213.33 50KG BAG 
DEC.'90 FHG 13000 173.33 50KG BAG 

FMG 12000 160.00 50KG BAG 
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JII-31 PRICE MECHANISM AND SELLING PRICE ESTIMATION 

DESTINATION: TOLi ARA (CASE:l 

RATES COSTS ACCUHURT' D 
IMPORTED PRICE OF PRICE 

COSTS USS/HT USS/MT 
( 1 ) IMPORT PRICE (C&F) 113.00 113.00 
( 2) UNLOADING/TRANSACTION (!)x81 9.04 122.04 
( 3) PORT TAX (l)x151 16.95 138.99 
( 4) MARINE INSUR' CE PREH'M 0.31 0.37 139.36 
( 5) TUT 151 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
( 7) BANK CHARGE (L/C ETC.) 3.01 3.39 163.66 
(8) IMPORTING EXPENSES lG.01 16.37 180.02 
( 9) IMPORTER'S MARGIN 20.01 36.00 216.03 

( l 0) INVENTORY COST 3. 21 6. 91 222.94 
( 11 ) LOSS AND DAMAGE 1. 01 2. 16 225.10 

LOCAL PRODUCT PRICE 

( 12) EX-WORK PRICE USS/HT 225.10 
( 13) LOADING ON TRUCK US$/HT 0.00 225.10 
(14) TRUCKING TO PORT USS/MT 0.00 225.10 
( 15) LOADING COST USS/HT 0.00 225. 10 
( 16) COASTAL FREIGHT USS/HT 0.00 225.10 
( 1 7) UHOADING COST USS/HT 0.00 225. 10 
( 18) SALES TAX 151 33.77 191.34 
( 1 9) TUT 51 11. 26 180.08 

SALES PRICE US$ 180.08 /HT 
(EX-WORKS) 
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111-32 PRICE HECHANISH AND SELLING PRICE ESTIMATION 

DESTINATION: HAHAJANGA (CASE: 1 

RATES COSTS ACCUHURT'D 
IMPORTED PRICE OF PRICE 

COSTS US$/HT US$/HT 
( 1 ) IHPORT PRICE (C&F) 113.00 113. 00 
( 2) UNLOADING/TRANSACTION ( 1 )x81 9.04 122.04 
( 3) PORT TAX (l)x151 16.95 138.99 
( 4) KARINE INSUR'CE PREH'H 0.31 0.37 139.36 
( 5) TUT 151 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
( 7) BANK CHARGE (L/C ETC.) 3.0% 3.~9 163.66 
( 8) IHPORTING EXPENSES 10.0% 16.37 180.02 
{ 9) IMPORTER'S HARGIN 20.01 36.00 216.03 

( 1()) INVENTORY COST 3.2% 6.91 222.94 
(11) LOSS AND DAMAGE 1. 0% 2 .16 225.10 

LOCAL PRODUCT PRICE 

(12) EX-WORK PRICE US$/HT 225.10 
(13) LOADING ON TRUCK US$/HT 1. 00 224.10 
(14) TRUCKING TO PORT US$/HT 0.00 224.10 
(15) LOADING COST US$/HT 5.00 219.10 
(16) COASTAL FREIGHT US$/HT 23.00 196.10 
(17) UNLOADING COST US$/HT 6.00 190. 10 
( 18) SALES TAX 151 28.22 161.89 
( 19) TUT 51 9. 41 152.48 

SALES PRICE US$ 152.48 /HT 
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111-33 PRICE HECHANISH AND SELLING PRICE ESTIMATION 

DESTINATION: TOAHAS INA (CASE:l 

RATES COSTS ACCUHURT' D 
IMPORTED PRICE OF PRICE 

COSTS USS/HT USS/HT 
(1) IMPORT PRICE (C&F) 113. 00 113. 00 
( 2) UNLOADING/TRANSACTION (l)x8S 9.04 122.04 
( 3) PORT TAX (l)xl5S 16.95 138.99 
( 4) MARINE INSUR'CE PREH'H 0.31 0.37 139.36 
( 5) TUT 15% 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
( 7) BANK CHARGE (L/C ETC.) 3.0% 3.39 163.66 
(8) IMPORTING EXPENSES 10.0% 16.37 180.02 
( 9) IMPORTER'S MARGIN 20.0% 36.00 216.03 

(10) INVENTORY COST 3. 2% 6.91 222.94 
( 11 ) LOSS AND DAMAGE 1. 0% 2. 16 225.10 

LOCAL PRODUCT PRICE 

(12) EX-WORK PRICE USS/HT 225.10 
( 13) LOADING ON TRUCK USS/HT 1. 00 224. 10 
( 14) TRUCKING TO PORT USS/HT 0.00 224.10 
( 15) LOADING COST USS/HT 5.00 219.10 
( 16) COASTAL FREIGHT USS/HT 25.00 194.10 
( 1 7) UNLOADING COST USS/HT 6.00 188.10 
(18) SALES TAX 15% 28.22 159.89 
( 19) TUT 5% 9.41 150.48 

EX-WORK PRICE USS 150.48 /HT 

III - 84 



111-34 PRICE MECHANISM ASD SELLISG PRICE ESTIHATIOS 

DESTISATION: ANTSIRASASA 

( 1 ) 
(2) 
(3) 
( 4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
( 11) 

IMPORTED PRICE 

IHPORT PRICE (ClF) 
UNLOADING/TRANSACTION 
PORT TH 
MARINE INSUR' CE PREK'M 
TUT 

SUB-TOTAL 
BANK CHARGE (L/C ETC.) 
IHPORTING EXPENSES 
IMPORTER'S MARGIN 
INVEMTOilY COST 
LOSS AND DAHAGE 

LOCAL PRODUCT PRICE 

(12) EX-VORI PRICE 
(13) LOADING ON TRUCK 
(14) TRUCKING TO PORT 
(15) LOADING COST 
(16) COASTAL FREIGHT 
(17) UNLOADING COST 
(18) SALES TAX 
(19) TUT 

RATES 
OF 

COSTS 

(l)IU 
(1)1151 

0.31 
151 

3.01 
10.01 
20.01 
3. 21 
1.01 

USS/HT 
USS/KT 
USS/HT 
USS/KT 
USS/MT 
USS/HT 

151 
5X 

COSTS 

USS/KT 
113.00 

9.04 
16.95 
0.37 

20.90 
160.27 

3.39 
16.37 
36.00 
6.91 
2. 16 

1. 00 
1. 00 
5.00 

27.00 
6.00 

28.22 
9. 41 

SALES PRICE USS 147.48 /HT 
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(CASE: 1 

ACCUHURT'D 
PRICE 
USS/HT 

113.00 
122.04 
138.99 
139.36 
160.27 
160.27 
163.66 
180.02 
216.03 
222.94 
225.10 

225.10 
224. 10 
223.10 
218.10 
191.10 
185.10 
156.89 
147.48 



III-35 PRICE HECHANIS~ ASD SELLISG PR i CE ESTIHATION 

DESTll\ATIOS: HAHAJASGA (Cft.SE: 2 ) 

RATES COSTS ACCUHURT'D 
IHPORTED PRICE OF PRICE 

COSTS USS/HT USS/HT 
( 1 ) IMPORT PRICE (C,F) 113.00 113.00 
( 2) UNLOADING/TRANSACTION (1 )x8% 9.04 122.04 
(3) PORT TAX (l)x15X 16.95 138.99 
( 4) MARINE INSUR'CE PREH'H 0.3% 0.37 139.36 
( 5) HT 15% 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
( 7) BANK CHARGE (L/C ETC.) 3.0% 3.39 163.66 
(8) IMPORTING EXPENSES 10.0X 16.37 180.02 
(9) IMPORTER'S MARGIN 20.0X 36.00 216.03 

(10) I NVEKTORY COST 3.2% 6.91 222.94 
( 11) LOSS AND DAMAGE 1. ox 2 .16 225.10 

LOCAL PRODUCT PRICE 

( 12) EX-~ORK PRICE USS/HT 225.10 
( 13) LOADING ON TRUCK USS/MT 0.00 225.10 
( 14) TRUCK ING TO PORT USS/MT 0.00 225.10 
(15) LOAD ING COST USS/HT 0.00 225.10 
( 16) COASTAL FREIGHT USS/HT 0.00 :!25.10 
( 17) UNLOADING COST USS/MT 0.00 225.10 
( 18) SALES TAX 15% 33.77 191.34 
(19) TUT 5i 11. 26 180.08 

SALES PRICE USS 180.08 /HT 
(EX-WORKS) 
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111-36 PRICE HECUANISH AND SELLING PRICE ESTIMATION 

DESTINATION: TOLIARA (CASE: 2 

RATES COSTS ACCUHURT' D 
IMPORTED PRICE Of PRICE 

COSTS USS/HT USS/HT 
(1) IMPORT PRICE (Ctf) 113. 00 113.00 
( 2) UNLOADING/TRANSACTION ( 1 )x81 9.04 122. 04 
(3) PORT TAX (l)x151 16.95 138.99 
( 4) HARINE INSUR'CE PREH'K 0.31 0.37 139.36 
! 5) TUT 151 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
(7) BANK CHARGE (L/C ETC.) 3.0i 3.39 163.66 
(8) IMPORTING EXPENSES IO .OS 16.37 180.02 
( 9) IMPORTER'S MARGIN ZO .OS 36.00 216.03 

(10) INVENTORY COST 3.21 6.91 222.94 
(11) LOSS AND DAMAGE 1.01 2 .16 225.10 

LOCAL PRODUCT PRICE 

( 12) EX-WORK PRICE USS/HT 225.10 
( 13) LOADING ON TRUCK USS/HT 1. 00 224.10 
( 14) TRUCKING TO PORT USS/HT 1. 00 223.10 
(15) LOADING COST USS/HT 5.00 Z18.10 
( 16) COASTAL FREIGHT USS/HT 23.00 195.10 
( 17) UNLOADING COST USS/HT 6.00 189.10 
( 18) SALES TAX 15% 28.22 160.89 
( 19) TUT 5% 9.41 151.48 

SALES PRICE USS 151.48 /HT 
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III-37 PRICE MECHASISM ASD SELLING PRICE ESTIMATION 

DESTIHTION: !OA!1ASINA (CASE: 2 

RATES COSTS ACCUHURT'D 
IMPORTED PRICE Of PRICE 

COSTS USS/MT USS/HT 
( 1 ) IMPORT PRICE (C&f) 113. 00 113.00 
(2) UNLOADING/TRANSACTION ( 1 )I81 9.04 122.04 
( 3) PORT TAX (l)x151 16.95 138.99 
( 4) MARINE INSUR' CE PREH'H 0.3% 0.37 139.36 
( 5) TUT 151 20.90 160.27 
( 6) SUB-TOTAL 160.27 160.27 
(7) BANK CHARGE (L/C ETC.) 3.0% 3.39 163.66 
(8) IMPORTING EXPENSES 10.0% 16.37 180.02 
( 9) IMPORTER'S MARGIN 20.0% 36.00 216.03 

( 10) INVENTORY COST 3.21 6.91 222.94 
( 11) LOSS AND DAMAGE 1. 0% 2. 16 225.10 

LOCAL PRODUCT PRICE 

( 12) EX-WORK PRICE USS/HT 225.10 
(13) LOAD I NG ON TRUCK USS/HT 1. 00 224.10 
(14) TRUCKING TO PORT USS/HT 1. 00 223.10 
( 15) LOADiNG COST USS/HT 5.00 218.10 
( 16) COASTAL FREIGHT USS/HT 24.00 194.10 
( 17) UNLOADING COST USS/HT 6.00 188.10 
( 18) SALF.S TAX 15% 28.22 159.89 
(19) TUT 51 9.41 150.48 

SALES PRICE USS 150.48 /HT 
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IIl-38 PRICE MECHANISM AND SELLISG PRICE ESTIMATION 

DESTINATION: ANTSIRANANA 

( 1 ) 
( 2) 
( 3) 
( 4) 
( 5) 
( 6) 
( 7) 
(8) 
( 9) 

( 10) 
Cl I) 

IMPORTED PRICE 

IMPORT PRICE (CtF) 
UNLOADING/TRANSACTION 
PORT TAX 
HARINE INSUR'CE PREH'H 
TUT 

SUB-TOTAL 
BANK CHARGE (L/C ETC.) 
IMPORTING EXPENSES 
IMPORTER'S HARGIN 
INVENTORY COST 
LOSS AND DAHAGE 

LOCAL PRODUCT PRICE 

(12) EX-WORK PRICE 
(13) LOADING ON TRUCK 
(14) TRUCKING TO PORT 
(15) LOADING COST 
(16) COASTAL FREIGHT 
(17) UNLOADING COST 
(18) SALES TAX 
(19) TUT 

RATES 
OF 

COSTS 

(1 )x81 
(l)x151 

0. 31 
15% 

3.0% 
10.01 
20.0% 
3.2% 
1. 01 

USS/HT 
USS/HT 
USS/HT 
USS/HT 
USS/HT 
USS/HT 

15% 
51 

COSTS 

USS/HT 
113.00 

9.04 
16.95 
0.37 

20.90 
160.27 

3.39 
16.37 
36.00 
6.91 
2.16 

1. 00 
1. 00 
5.00 

19.00 
6.00 

28.22 
9.41 

~ALES PRICE US$ 155.48 /HT 
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(CASE: 2 

ACCUHURT'D 
PRICE 
USS/HT 

113.00 
122.04 
13E.99 
139.36 
160.27 
160.27 
163.66 
180.02 
216.03 
222.94 
225.10 

225.10 
224. 10 
223.10 
218.10 
199. 10 
193.10 
164. 89 
155.48 



Figure 111-1 TRUNK LINE ROAD NET WORK 
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Figure III-2 PRODUCT FLOW 
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Figure I II-3 PRODUCT FLOW 
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Figure III-4 
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IV. Materials and Inputs 

1. Raw ~aterials and Inputs 

(1) Case l, Toliara Site 

1) Limestone 

Limestone 

A new quarry is to be prepared in the hilly are? 

located 15 km to the east from the Plant. L!mestone 

from this quarry will be sufficient in terms of 

both quanlity and quality. The limestone will be 

carried to the plant by truck. 

Chemical composition of limestone 

Moisture Contenet: 4% (%) 

LOSS Si02 Al203 Fe203 cao MgO 

41. 3 4.9 0.5 0.1 50.2 0.3 

2) Clay 

Part of the clay supply will be quarried together 

with the limestone and there are sufficient 

supplies to be found in the clay strata surrounding 

Toliara. The clay will be transported by truck some 

10 km to the Plant. 

- Chemical composition of the clay 
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Clay 

~oisture Contenet: 10% (%) 

LOSS Si02 Al203 Fe203 Cao 

26.5 42.l 15.8 5.7 2.7 2.3 

3) Silica 

Silica is not essential to low grade cement but in 

order tc ensure that the product meets with 

standards for export it is necessary to undertake 

rigorous control of the silica content. A silica 

rich source is therefore necessary. Silica sand can 

be taken from the river bed of the Fiherenapa river 

which runs some 5 km distance from Toliara on the 

north side. Trucks could be used to transport the 

sand for the 7 km or so to the Plant. 

Chemical composition of the silica sand 

~oisture Contenet: 4% {%) 

LOSS Si02 Al203 Fe203 Cao MgO 

Silica 3.3 90.7 2.9 1.9 0.5 0.3 

4) Iron Component 

Possible iron sources found in Toliara state could 

be iron sand or bauxite. However, to ensure a 

reliable and economic supply for use the imports of 

pyrite cinder from South Africa are to be employed. 

Chemical composition of pyrite cinder 
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Moisture Contenet: 12% (X) 

LOSS Si02 Al203 Fe203 Cao MgO 

Pyrite 0.4 17. l 5. l 73.3 2.9 0.9 

5) Gypsum 

Gypsum is found in layers of a 2 to 4 cm thickness 

in the top soil of the hilly area in the outskirts 

of Mahaboka some 110 km east north-east of Toliara 

city. Given the thinness of the layer mechanization 

of recovery would be unprofitable and in case road 

conditions make the economic feasibility of such a 

development dubious. 

For the present project gypsum supplies are assumed 

to be made from local source. 

Chemical composition of gypsum 

~oisture Contenet: 10% (%} 

LOSS Cao S03 

Gypsum 20.5 31. 5 46.2 

6) Pozzolana 

Pozzolana of superior quality is domestically found 

in the north areas of Sosy-be and Diego Suerets as 

well as at Sam Baina and ~ntsirabe close to the 

capital. Howevt:r it would not be economically sound 

to transport pozzolana to Tulear for the production 
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Coal 

of Pozzolana cement and so the idea has been 

dropped for the present project. However, it would 

be worthwhile to evaluate the future possibility of 

bringing Pozzolana to Toliara from the Reunion or 

Toamasina with the return cargo of the clinker 

dispatches or in the event of case 3 (whereby 

finishing processes are located at Toamasina) of 

mixing the pozzolana found locally. 

7) Coal 

For som~ time to come imports of South African coal 

will be used. In the future a shift can be made to 

the use of domestic coal from the Sakoa coal mines 

located 219 km east south-east overland from 

Toliara once future development and road 

improvemen•s have given this a competitive position 

against imported coal. 

Chemical composition of Sakoa coal 

Moisture Contenet: 9% (%) 

LOSS Si02 Al203 Fe203 cao MgO 

84.5 7.8 4.0 0.8 o.~ 0.2 

Heat generated by coal is 6.500 kcal per kg. 

8) Electricit,\· 

Full self sufficiency is to be assured with an in 

house diesel generator. Diesel oil can be obtained 

without problem. 
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9) Water 

A deep bore well is to be newly installed and 

underground water employed. 

10) Bags 

50 kg size bags are to be imported from China or 

Europe. 

11) Others 

As materials such as steel balls, fireproof bricks, 

etc. are not produced domestically these will have 

to be imported. It will also be necessary to ensure 

supplies of explosives, oils and fats, etc. and 

articles for maintenance purposes such as rubber 

items, steel materials and products, electrical 

parts, machine parts, etc. 

(2) Case 2, Mahajanga Site 

1) Limestone 

Limestone 

A new quarry is to be prepared in the hilly area 

located near to the Plant. Limestone from thls 

quarry will be sufficient in terms of both quantity 

and quality. The limestone will be carried to the 

plant by truck. 

Chemical composition of limestone 

Moisture Contenet: 4% (%) 

LOSS Si02 r\1203 Fe203 Cao MgO 

39.2 5.6 2.5 1. 0 51. 0 0.6 
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2) Clay 

Clay 

Silica 

Part of the clay supply will be quarried from the 

clay strata found with the limestone in the quarry. 

Chemical compositior. of the clay 

Moisture Contenet: 4% {%) 

LOSS Si02 Al203 Fe203 cao MgO 

27.2 33.l 5.5 l. 8 29.l 1.0 

3) Silica 

Silica is not essential to low grade cement but in 

order to ensure that the product meets with 

standards for export it is necessary to undertake 

rigorous control of the silica content. A silica 

rich source is therefore necessary. Silica sand can 

be taken from the river bed of the Betsiboka river 

and trucks used to transport this sand for the 10 

km or so to the Plant. 

Chemical composition of the silica sand 

~oisture Contenet: 5% (%) 

LOSS Si02 z\1203 Fe203 Cao ~go 

Ll 88.6 3.6 2. 1 0.6 0.3 
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4} Iron Component 

Iron sand could be used as the iron componer.t but 

to ensure a reliable and economic supply imports of 

pyrite cinder from South Africa are to be employed. 

The specifications of the pyrite cinders is the 

same as those noted in Case 1. 

5) Gypsum 

Gypsum is found in a region located about 170 km 

distance from Amboanio. However recovery of a 

sufficient quantity would be difficult and the 

economic feasability of such an undertaking is 

dubious. 

~evertheless, for the present project gypsum 

supplies are assumed to be made from current local 

source. 

The specifications of the gypsum are the same as 

those noted in Case 1. 

Details of sections 6} Pozzolana to 8} Electricity 

are the same as those already noted for Case 1. 

6) Pozzolana 

Although the development of superior quality 

Pozzolana in the vicinity of Sambaina may be 

considered at sometime in the future for the time 

being the production of Pozzolana is not envisaged 

in this project. 

7) Coal 

Ir~elevnnt 
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8) Electricity 

To be supplied by the Electric company. 

Details of sections 9) Water to 11) Others are the 

same as those already noted for Case 1. 

9) Water 

Water utility facilities are to be installed and 

river water employed. 
Details of sections 10) Bags and 11) Others are the 

same as those already noted for Case 1. 

(3) Case 3, Toamasina site 

This case assumes that clinker will be shipped on sea 

routes from the Toliara plant to Toamasina. 

Details of sections 1) Limestone through 5) gypsum are 

the same as those already noted for Case 1. 

2. Consumption of Raw Materials and Inputs 

Raw materials to be fed into ~he cement kiln are first sup­

plied into the raw material mill in appropriate ratios for 

each item and made up into powders. It is important to 

ensure the control of the quantities of each raw material 

powder fed in to ensure that these are within the specified 

ranges as to chemical composition. 

As previously noted, the main constituents of clinker (that 

is the raw material for cement) are silica (Si 02), aluminum 

(:\1203), ferric oxide (Fe2 03), and coal (CaO). There is 

large quantity of ignition. loss component in the raw 

materials before burning ( Carbon dioxide which is released 

by pyrolosis of calcium carbonate ~hich is a major component 

of limestone and from fuels together with water vapour 

occuring by the pyrolosis of the clay minerals). This loss 

margin varies considerably depending on the raw materials so 
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the analytical values for the individual constituents are 

only absolute values. when investigating the actual 

chemical composition of the raw materials it is useful to 

employ the various ratios which coordinate these various 

values. 

Cao 

Hydraulicity ratio H.~ = = (2.0 2.2) 

Si02 + Al203 + ce203 

SiO 

Silica ratio S.M = = (l.9 3.2) 

Al203 + Fe203 

Al203 

Iron ratio I .M = = (l.5 2.3) 

Fe203 

(1) The Chemical Composition of Clinker (marker) 

Case Si02 Al203 Fe203 Cao MgO H.M: 2.1 

Case-! 22.3 5 . -t 3.2 6-L 7 1.02 S.M: 2.6 

Case-2 22.9 5.6 3.3 66.7 l.08 I.~: 1.7 
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(2) Unit Consumption of Raw ~aterials (t/l clinker wet 

base) 

Case Limestone Clay Silica Py lite 

Case-1 1.252 0.267 0.043 

Case-2 1.079 0.359 0.037 

(3) Cnit consumption of Fuels 

South African Coal: heal 6,500 kal/kg coal 

water content 9% 

unit heat consumption: 900 kal/kg-clinker 

0.009 

0.019 

~nit consumption of coal: 152 kg/t-clinker (wet base) 

(4) Unit Consumption of Gypsum 

Amount added: 0.045 t/t clinker 

Water content: 9% 

Therefore with l ton of clinker 1.04 tons of cement can 

be produced. 

(5) Cnit Consumption of Electricity (kwh/t cement) 

Ra1.0 materials Calcining Finishing Shipping Others Total 

25 32 ·15 3 110 
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(6) Cnit fuel consumption of in house electric generation 

Rate of consumption of diesel oi~: 240 g/kwh 

Specific gravity of diesel oil: 0.87 

Internal consumption of electricity by generator: 7% 

Unit fuel consumption: 32 lit-cement 

(7) Industrial ~ater 

Consumption: 700 l/t cement 

(8) Bags 

50 kg bags 20 bags per ton of cement 

Breakage rate 3 % = 22.6 bags per ton of cement 

(9) Other propotional unit consumptions 

Fireproof bricks: 0.16 kg/t-clinker 

Steel balls: 0.05 kg/t-cement 

Oils and fats: 0.25 l/t-cement 

3. Estimated Costs of Materials and Inputs 

The following items are assumed to involve actual capital 

outlay during op~rations. Further, input materials which 

can be quarried a~d secured locally such as limestone, clay, 

silica 5and, etc. are not included as items of expense under 

this heading. 

(1) Pyrite Cinder 

~t present import from neighboring countries (e.g. 

South Africa) is envisaged but if a suitable local iron 

element can be secured then local supply would be 

feasible. 
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Import prices are as follows: 

Base price FOB rss 17/MT 

Freight L'SS 25/MT (Toliara) 

lJSS 35/MT (Mahajanga) 

1997 Price Toliara USS 53.26/MT 

Mahajanga USS 76.07/MT 

(2) Gypsum 

At present local gypsum is purchased on an ex factory 

basis from the Amboanio mill of Mahajanga. The price 

is cheaper than the international price. In the case 

of Toliara gypsum is found widely scattered in the 

hilly area of Mahaboboka, Vineta located some 100 km 

from the project site. The Toliara site has very 

attractive advantages since the distance involved at 

this site is shorter than that in the case of Amboanio 

and the gypsum strata at Toliara is quite thick so that 

the price is low. For the present project cost calcula­

tions have been carried out for the Toliara case on the 

assumption that in house trucks are used for delivery 

while the current purchasing price from the Amboanio 

plant has been applied in the Mahajanga case. 

Base price 

1997 Price 

( 3) Coal 

Toliara: 1-A USS 32/MT 

1-B CSS 30/~tT 

~ahajanga: CSS 86.70/MT 

Same as the base price 

There is currently undeveloped potential for production 

of ccal with a heat capacity of 5,500 kcal/ kg at an 

eastern inland area of Toliara. However if this mine 

is developed it would be necessary to give preference 

to utilizing the c\omest1cally produced coal. In the 

p r e s e n t -'l n a l y s i s e ,_. ;d u a t i o 11 i s c o n d u c t e d o n t h e 
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assumption that coal is purchased from South Africa. 

South African coal (with a heat capacity of 6,500 

kcal/kg) is widely distributed throughout the world and 
-

is cheap in price.There are large lot loading and 

shipping facilities at the port of Richards Bay and 100 

ton class Carriers are used. For shipping of small 

lots Maputo port is popular and this is close to 

~adagascar. Recent pricing of South African coal is 

given below for reference. 

FOB L"SS 36-40 MT (to Amboanio plant) 

FOB t:SS 15-16 MT (coal for Japanese Power Company) 

Freight differs considerably depending on the size of 

the carrier. In the case of the Amboanio plant it is 

about L"SS 40 ton. A: estimate received from a credible 

shipper indicates that it would cost USS 31 MT to carry 

freight with a 5,000 ton class craft from Richards Bay 

to Toamasina. 

The Base prices in view of the above are assumed as 

follows. 

FOB Maputo 

Fireght 

CIF 

1997 

CIF 

To Toliara 

C'SS 34/MT 

USS 20/MT 

t:SS 5 4/~IT 

CSS 68.48/MT 

To Ambn::i.nio 

USS 34/MT 

USS 35/MT 

L"S S 6 9 /~IT 

t;SS 87.50/MT 



(-t) Diesel Oil 

The current price of Solima is F~G 422/liter. 

Base Cost rss 281.3-t/ Kl 

1997 cost : USS 355.98/ Kl 

(5) Firebricks 

Several types of fire resistant brick are used for the 

Cement kiln and prices vary by type. Estimates were 

carried out on the basis of the average price. 

Current price 130 yen/kg: FOB liSS 1,000/MT 

1997 Price 

(6) Steel Balls 

Freight liSS 100/FT 

C & F USS 1,100/MT 

CIF liSS 1,395.65 

High chrome balls of Belgium manufacture are excellent 

in terms of price and quality. These are about the 

same price as those of Japanese make. 

Current price FOB Belgium USS 1,750/MT 

FOB Japan t:SS 1,7-tl/MT 

Ocean Freight css 100/FT 

CIF ~adagascar css 1,850/~T 

1977 Price CI F ~tadagas car css 2, 345. 90/~IT 

(7) Lubeoil 

The current price is 3.70 CSS/i - FOB 1"3S 3,700/kl 

Freight css 70/kl 

CIF ~adagascar css 3,770/kl 

1997 Price CIF ~ladagascar L'SS ,t , 9 1 o . 8 5 I k l 
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(8) Paper Sacks 

( 9) 

Specifications differ according to type and employment 

als0 differs. The following indicates current prices 

by specification; 

For purposes of the present study types 2 (for domestic 

or marine transport} and 3 (f~r domestic/ truck 

transport} are destined for the domestic market while 

type 5, 

exports 

the strong pp woven bags, are employed for 

1997 Prices 

KP 4-ply CIF USS 0.62/ bag 

KP 3-ply CIF USS 0.5188/ bag 

KP l+PP-1 CIF USS 0.8098/ bag 

Electric Power 

Electric power is only used for the Toamasina Finish 

~ill of Case 3. The current electricity charges of the 

Toamasina region are as follows. 

Demand charge FMG 1,892/kva 

Energy charge F~G 60/Kwh 

On the basis of the estimated electric consumption of 

the Toamasina plant this results in CSS 40.20 on the 

current base which will be USS 50.87 at 1997 prices. 
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fa till' I\' - I I 'II Fl rn PHBY l'lllllll :CTI ll~ COST 
('.\SE : L\ 

CHT DOH T I f1-l ,OU~ 
1·1:lllll 1 L'Tlll~ : !'LI NKFH I :mllUOll l ~1'1'/Y nn UUH B - ·l!l. 00~ 

l'F'1FST :m~llllll MT/Y CfIT EXP I\ . 0.00 

nrr CONSllMl''I" N l'l!ICE PHICE Piil CE PHO DUCT ION I NVENTOllY WOllK I NG 
(l'r\SE-1) (CASE-2) (CASE-:i) COST LEVEL CAl'l'J'AI. L F 

\ \HI \Hl.E COST $/UNIT $/lJNIT $/lJNIT (1000 $) ( 1000$) 

l'YHITE Cl~DEH( I) 11T/T--Cl. O.llO!JOOll f13. 2!i 0 53.21i IH o.:moo 20.: 20. I 

l'Yl!ITE Cl~llEll(2) '·tT/T-CI. ll . 0 I !JOIHI [) 7ti.07 u 0 0.2000 0.0 0.0 

t;Yl'SP~I( I -.\) '·IT/T-l'I. 0. ll lf1llUll :i2 0 0 4:12 0. 1000 30.2 30.2 

G\l'Sl 1M( I-Bl MT/T-l'I. IL U lfiOUll 0 0 u 0 0.1000 0.0 0.0 

-"'. 
liY !'SLM ( 2-:\/B) ~IT/T-CI. 0. 0 lf100U 0 86.7 0 0 0.1000 0.0 0.0 

Li\l'SL~·l(3-,\/H) ~IT/T-l'l. 0. 0-lfillllll 0 0 li8.li:! 0 0.1000 0.0 0.0 

FlTl. CO:\!.( I) 'IT/T-CI. 0. lfi20UO 68 .. 18 0 68.48 3123 0.2000 ·1:!7. 2 ·t:l7. 2 

-. 
Fill. C0:\1.(2) 'IT/T-CI. 0.1!:12000 () 87.5 () 0 0.2000 0.0 0.0 

lllESEl. Oil. (Cl.) Ki.IT-Cl. 0.011%0 0 0 355.!.18 0 0.0Hl7 0.0 0.0 

DIESEi. Oil. (n!} Kl.IT-CH o. o:sL·l7ll :1:1&. 98 :!55. 98 355.98 3G06 0.0167 ·12.1 ·12. 1 

FIRE BRICKS HT/T-CI. U. 000 lliO 13!.15. li5 139!i.G5 13!.15. li5 en o. :rnoo l ·1. 1 14. 1 

STEEL B·\l.L MT/T-CM U. UllllUf10 2:3'15.!J 23·15. !J 23·15. !J :n 0.3000 7.7 7.7 

U1HE Oil. i..l./T-nt 0. 00002f1 .l!JQ I. 85 .l!JQl .85 •HlOl .8f1 :18 u.:rnoo 8.0 8.0 

E\Pl.USl\'ES Ul'-CI. 0.218!ltltl 1 I 1 (j(j 0.3000 13.8 13.8 

(SUB-TOTAi.) 7512 0.0 0.0 

11:\l'EH SACK I" l'E/CM-DT 20. liOOll 0.5188 0.5188 0.5188 1701 0.2000 238. l 2:18. l 

P'CE/CH-llB 20.liOUU O.G2 O.G2 O.G2 1953 0.2000 27:l. ·1 273.·I 

I" CE/CM-X 20.liOUU U.80U8 0.80!)8 0.80!)8 0 0.2000 0.0 0.0 

I ~ -~-~-:7-,_[_l--:·~-~~ ~_1-~~--=~~:~] Tl! \~Sl'OHT:\ TI ON $/Cl. O.Oll~ 0 

S/CM _ lllO,Oll . 5585 

TOTr\l. 16750 108·1 .6 72.3 1012.3 

NOTE: ,\ 11 product is nssumPd lo lw so It! in ,gged ct>menl. 



l;1hk I\' - ~ l'l!Fl.IMIN:\llY l'HODIJCTION COST 
l'ASE : IB 

CHT llOH T f,t.Ou~ 
I 'Hlllll L'T I ON : Cl. I NKEH I. ·IOOOllll l MT/Y CMT DOM B ~!J. 00 

('HIENT I ·l lfi()()() M'i'/Y CHT EXP ll o.uo 

!'.:'~IT t'ONSliMl"J" N I'll I CE PHICE PHICE PHOUllCTION INVENTOllY WOllKINli 
(Ci\SE-1) (Ci\SE-2) (CASE-:!) COST LEVEL CAPl'J'i\L L F 

\ \k I .\1\1.E COST $/UN lT $/UNIT $/UNIT (1000 $) ( IOU0$) 
I'\ Ill TE L' I ~DEil (I) 'H/T-l'I. O.UU!JOOU ri:i. 21i u 53.W l!.12 o.:woo 2!i. 8 W.8 

l'\l!ITE l'l~llFl!(2) MTtf'·CI. U. 0 l!JUOO 0 7!i.07 u 0 0.2000 0.0 0.0 

t;Yl'Sl ~·I (I .\ l ~.ff /T. !'I. O.O·lf1UOO 0 0 0 () 0.1000 0.0 0.0 

li\l'Sl 11Hl-Bl '..ff/T··CI. U.ll lf1Ullll 30 u 0 !i·IO O. IOOO :n .H 37.8 
,- liYl'SI \1(2-,\/11) \ff/T-l'I. 0 . 11·1 f1lHlll u HB.7 0 u 0.1000 0.0 0.0 

ti\ l'SPI(:>· .\/Ill ~·IT/T l'I. l). ll lf1000 () 0 fiH. G:l () U. I !HIO 0.0 0.0 
H FL l'll·\I.( 1 l '·IT/T-l'I. ll. lf1l!lOll liH.·18 0 !iH .. 18 ·lllH 0.2000 [182. !l 582.!J 

111-1. l'U\l.Ul '·I l'/T r1. 11. l!illlllll (] 87. fi () () 0. 2000 0.0 (I. 0 

lllFSU. llll. (l'I l ~III' l'I. ll . ll 11 !!!ill () 0 3f1!·1. DH () u. ()Iii? 0.0 u.u 
llllSFI. tlll (l'Ml ~III' n! B.O:ltl'/O 3f1f1. !18 :!f1fi. !.18 3;,;,. \18 ·1808 0. ll l!i7 fili. I f,(j. I 

I IHF l\l!lllS '-IT/T Cl. O.Ollllllill I :1!lf1. li!i 1 :rnr,. ur, 13%. !if1 HU ll. :IOOU 18.8 18.8 

Srlll. H\IJ 1n1T n1 ll . lHllllF 111 2Jlf1.!l 2:1-lfi. !I 2:M5.!.I ·l!l o . :moo Ill. 2 Ill. 2 

II l\F lll l. ~i./l-l'~t U.lilllllll:I t!lO I. HG ;J!lll I . Hf1 ·lllO I. Hf> fd 0. :IUOO Ill. 7 10.7 

F\l'l.llSI \lS ~/T rl. 0. 218!111!) I I I HH ll. :IOOIJ llU 18.'t 
(SI B-Tlll;\I.) ~HJHU ll.U O.ll 

l'\l'FH S\I'~ I' n:tn-1 ll'I' ill. liOllll ll.f1IHH 0. fdH8 U.fil88 221i7 ll.2000 :!17. I 317 .. 1 
1·· n:;n1 1111 ~ll. litJOll O.li2 0.(i2 0.!i2 2!iO:! 0.2000 31i·l .5 :w.1. r, 
p· l'F/l"·I \ 20. (jlJ()() IJ.80!.IH U.HU!JH 0.80!JH u 0.2000 IJ.O 0.0 

TIC\~ Sl'llHT:\'I' I ON S/T-CI. f II.Oil~ 
- ·1 

1 · I 0 
$/T-CH 100.llll . )7 .~I 7.J.lli 

TOT:\I. 222!18 ll!:l.7 !l3. !J t:H!J.H 

NOTE: ·\I I prndut·l is llSSllffil'd to bl' s1. Id i11 hn1n!l1d ('l'flll'lll. 



Tahll' J\"-3 l'H~l I~ I NAl!Y PHODllCT I ON COST 
C:\SE : 21' 

CHT OOH T 28.00i 

l'llllllffTIO~ : Cl.IN~EH 301'1'.00 HT/\' CMT DOH ll 72.uoi 
: CEHE~T 312000 HT/Y CHT EXP ll 

CLK EXP B 
UNIT CONSl!Hl'T. N l'R I CE PRICE PRICE PllODllCTION INVENTOHY WOllKING 

(CASE-1) (CASE-2) (CASE-3) COST LEVEL CAPITAL L F 

\ -\II I Alll.E COST $/IJNIT $/UNIT $/IJNIT (1000 $) ( 1000$) 

l'\'HITE CiNOER(l) HT/T-CI. 0.009000 f1:l. 26 0 53.26 0 0.2000 0.0 0.0 

!'\HITE CISDEU(2) HT/T-CI. O.OIB!JUO u 7G.07 0 ·13•1 0.2000 fi0.7 60.7 

li\'l'Sl'~(l-A) HT/T-CI. 0. U-lf10UU :i2 0 0 0 0.1000 o.u 0.0 

liYl'SIJ~t( 1-B) HT/T-CI. u .0·15000 30 0 0 0 0.1000 0.0 0.0 

~ li\' l'Snt ( 2-,\/B) HT/T-l'I. 0. U·lf1llOO 0 86.7 0 1170 0.1000 81.9 81. 9 
-

li\l'St:M(J-:\/11) HT/T-CI. 0. U·lflOOO 0 0 (i8.ti3 0 0.1000 u.o u.o 

FliEI. CO:\I. (I) HT /T-Cl. U. lf12000 G8.48 0 (i8.18 0 0.2000 0.0 0.0 

Fl'EI. COAl.(2) HT/T-Cl. O. lf120UO 0 87 .f1 0 3990 0.2000 558.6 5f18.6 
.x lllFSFI. OIL (Cl.) ~LIT-Cl. u. 011Uf10 355.98 0 0 0 0.0167 0.0 0.0 

lllESEI. 011. (CH) ~L/T-CH 0.032-170 3f1f1. 98 355.98 3fi5. 98 3606 0. 0167 12.1 42 .1 

FIRE hl!ICKS MT/T-l'I. 0.00016() 139fi.65 1395.65 i:rn!i.65 67 0.3000 14. I 14. 1 

STEEi. BAl.L HT/T-CH 0.000050 2:1-lfi. 9 23·1fi. 9 2345.9 37 0.3000 7.7 7.7 

IJllE Oil. ~l./T-CH 0.00002:1 .rno1 .85 4!101 .85 •l!JO I. 85 38 0.3000 8.0 8.0 

E\Pl.OSl\'ES $/T-Cl. 0.218909 1 I I 66 o.:moo 13.8 13.8 

(Sl!ll-TllTAl.l 9408 0.0 0.0 

l'\l'En S:\n I" CE/CH-llT 20.GOOll 0. fi188 0.5188 O.fil88 934 0.2000 130.7 130.7 

l"CE/CH-ttB 20.6000 O.li2 0. 62 0.62 2869 0.2000 ·lO I. 7 401. 7 

P'CE/CH-X 20.600() 0.80!l8 0.8098 0.8098 0 0.2000 o.u 0.0 

TR.\~ SPORT AT I ON $/CL I 0 
$/nl 100.ooi 2·1. 68 7700 

TOTAi. 20911 1319.3 121.0 1195.3 

NOTE: Al I Pl'odul'I is nssulTl(•d lo he sold in bugged cl'mcnt.. 



Tai.lit• \'l--1 l'llEl.nlf N,\H\' l'HOUlJCTION t:OST 
C1\SE : :m 

l'Hllllt:cnos : Cl.I NKEll I -IUOOOU I HT/\' i:~: ~ --~n; 
: l'PIENT ·11 tiOOO ~IT/Y CMT EXP B ________ 

Cl.K EXP B _____ ··-
!IN IT CONSllMl'T' N PRICE Pl!ICE PRICE PHODUCTION INVENTORY WOHKING 

(CASE-I} (Ci\SE-2) (CASE-:O COST LEVEi. CAPITi\I. I. F 
\ \H 1-\l\l.E COST $/UNIT $/UN l 'f $/UNIT ( 1000 $) ( I 000$) 

!'\HITE CISDEI!( I) HT/T-L'I. U. OU!JUOO 53.W 0 r.,:1.:m u 0.2000 O.ll 0.0 

!'\'HITE CINIJEl!(2) ~tT/T Cl. 0. U I !JllllU 0 7li. 07 0 fi78 0.2000 80.9 80.9 

li\l'St:~I( 1-A) ~T/T-l'I. 0. U-lf1UOO 0 0 0 0 0.1000 0.0 0.0 

Li\'l'Sml( 1-l\) f1T/T-CI. U. 0 lfiOOO 0 0 0 0 0.1000 u.u 0.0 
~ Li\'l'SllM(2-A/ll) ~IT/T-CI. 0. O·lf1UOU 0 8B.7 0 1501 0.1000 IO!J. 2 IO!J.2 
<". 

liYl'SUH(3-,\/B) HT/T-CI. u. 0·1!'1000 0 0 68.tl:I 0 0.1000 0.0 0.0 

Fill COAi.( I) MT/T-CI. 0. lf12UOO 68.·UI 0 li8.48 0 0.2000 0.0 0.0 

-.::> 
FUEi. COAl.(2) HT/T-Cl. 0 .1!'12000 0 87 .& 0 5320 0.2000 7H.8 7H.8 

Ill ESEI. Oil. (Cl.) Kl.IT-Cl. 0. 011 Ufill 0 0 0 0 0. OHl7 0.0 0.0 
DIESEL OIL (CM) Kl./T-CM o. 0:12.110 35fi.!J8 :1f1f1.98 3f1fi. 98 4808 0.0Hi7 5tl. I fiG. l 

Fll!E l\UICKS 'H/T-CI. 0. 000 lliO I 3!Jf1. lif1 1395.05 13!J5.fi5 8!J 0.3000 111.8 Ill. 8 

STEEL B:\l.L ~fl'/T-nt O.OOOOf10 23:15.!J 2:M5.9 2:11fi.9 4!J 0. :1000 10. 2 10. 2 

l.llllE ll l L Kl.IT-CH O.OOOU2f1 ·1901. 85 4!JOl.85 4901.85 51 0.3000 10.7 HI. 7 

E\1 11.USI \'ES $/T-t'l. 0. 2 ll!!IO!J 1 1 I 88 0.300() 18 .. 1 18.4 
( SUB-TOTAi.) 125-14 u.o u.o 

!'.\PEii SACK I" n:/nt-DT 20. UllOO 0.5188 0.5188 0.5188 12·15 0.2000 174 .3 174.3 

I'' l'E/l'H-011 ~U.liOOO O.li2 0.62 0.02 3825 0.2000 535.0 535.tl 
I'' CE/nt-X 20. li!IOO 0.8098 0.11098 U.80911 u U.2000 0.0 0.0 

IOQ.Ol~J 
--- - l 1 · ··- .. -- · 1 

Tl!:\S Sl'OllT:\ TI US $/T-CI. l 0 
$/T-G-1 2._1.UH J __ ___ _ .. __ __ _ IU2G7 

271181 l 7f1!!. ll ltl5' 3 15!1:1. 7 



L1lilt- l\-:1 l'l!U. I ~·11 ~:\llY l'HOUl!C'l' I ON COST 
CASE : :lll 

CHT OOH T -, __ _(J. [18 

~ 
I 'lallll l'T I u'.; : Cl. I N~EH ·IOllOllll MT/Y CHT OUM II - ____ ll .. 12 

: CEMENT- _ 21Hlll00 MT/Y rnr EXP B - - ---- - () 

: CEMENT ' . ·I 111000 HT/Y Cl.K OOH B . ___ J f1QOPO 
I~ IT l'OSSl' 111'T' N l'l!ICE l'ltlCE PHICE l'l!UllUCTION INVENTOllY WUllKING 

(l'ASE-1) (Ci\SE-2) ( CASE-:l) COST I.EVE!. CAPl'l'i\I. I. F 

\ \HI .\HU l'LlST $/UNIT $/UNIT $/llN 11' ( IOUO $) ( 1000$) 

l'YHITE l'INIJFI!( I) 'IT/T-CI. 0. UlHIOUU s:1.:w () [13. 21i 1!12 0.2000 21i.8 21>.H 

1')111TF Cl~llEll(!l ~H/T-1'1. ll. U I Ulltlll 0 7fi.07 0 0 0.2000 0.0 0.0 

liY i'Sl ~-II h\) '·IT /T l'l. o .o 1:101u1 3~ 0 0 ll 0. 1000 0.0 0.0 

Ii\ l'Sl''-1 ( l-1\) '.·IT/T-L'I. 0. () 1:1000 30 0 0 0 0.1000 0.0 O.ll 

ti\ l'Sl"i(!-:\/11) 'IT/T-l'I. ll. ll 1:10llll 0 Hli.7 0 0 U.1000 o.u 0.0 

Ii\ l'Sl'~l(:l- \/I\) ~·ntr-u. (). ll lf1llllll 0 u !i8.li:I 12:15 0. IUOO Hll. fi 8G. f1 

II Fl. l'O\I.( I) '·!T/T-CI. (). )£12000 Cl8.·18 u ti8.·18 41CH o.:wuo f182. !J 582.!J 

~'-~ Fl H'll! IC l'OllFI! ~llill/T-t'l. O. llf1ll!l~7 0 0 ·IO. 2 :!07 0.2000 -13.ll ·1~. 0 

::: Ill FSFl. lll l. (l'I.) ~l./T-l'I. U. ll 11 \lf10 3Gf1. 118 0 3f1f1. UH u:u:i U.OIG7 7. ·I 7 .·I 

lllFSFI. llll. (C~1) ~l./T-nt I 0. U:l2 l'/ll :lG5.U8 3f15. !l8 355.!JH 3005 U.Olli7 :lf1. I 35. I 

Fll!E Bllll'~S 11T/T-CI. 0. 000 lllll I :!!15. li5 1395.Cl5 139[1. lif1 89 o.:moo 18.8 18.8 

STFEI. R·\1.1. HT /T-l'H- 2 0. llOOOf10 n15.9 23·15.9 23·15.!J ·19 0.3000 10.2 HI. 2 

IJl\E Oil. ~ l./T-l'M- ~ 0. 00002!'1 ·IHlll .Hf1 ·IUOl .85 ·1901.Hfi GI u. :moo 10.7 10.7 

E\l'LUS I \'ES $/T· l'l. ll.21H!Jll!J 1 1 1 88 0.3000 18 .. 1 18.·I 

( Sl'li-TOT Al.) 9818 0.0 0.0 

l'-\l'EH SAC~ I' CE/l'H-llT 20.GO!lll 0.5188 0.5188 0.5188 2579 0.2000 31il .0 361.0 

I' lT/CH-llH 20. liOllO O.H2 O.B2 0.62 22:i2 0.2000 312.·I 312.·l 

I' l'E/C~I- X 20. llllOO 0.80!)8 0.80!lH 0.80!18 (} 0.200() 0.0 0.0 

1- J -~~ J~ ] ----~~~-~t ~~~-~=~~-l TH:\.'lSl'OHTAT I UN S/T-CI. lf10UOO 3750 
S/T-l'fl . ll)O.Pll .1()(i0 

TDT:\I. 22"'1.J 1 r, l:i. 2 129.0 138·1. 3 

~UTE: ,\II p1·od11l' I is assumPd to l){I so Id in bu1rnl•d ceml1n t. 



TahlP l\'-ll l'l!El.IMINAl!Y PllODIJCTION COST 
C \SE : 3A 

CMT DOM T 58.00X 
l'l!lllllTTIOS : Cl.IN~EH 300000 MT/Y CHT DUH ll ·12. uox 

: l'l}IENT-1 312000 MT/Y CMT EXP H 0 
: LHIENT-2 I f1llOOO HT /Y CLK DOH II 150000 

llNIT l.'ONSlJMl'T' N PHICE PIUCE PH ICE PHO DUCT I ON I NVENTOl!Y WOllK I NG 
(CASE-I) (CASE-2) (CASE-3) COST I.EVE!. CAPITAi. I. F 

\ \II I ABLE COST $/UNIT $/UNIT $/UNIT ( 1000 $) ( 1000$) 
l'YHITE l'INIJEll( I) HT/T-l'I. 0.00!.1000 53.:W () 53.2G 1-14 0.2000 20. I 20. I 
l'YlllTE CINIJEH(2) ~IT/T-CI. 0. OIHOOO 0 76.07 0 0 0.2000 0.0 0.0 
G\'l'SUH( 1-:\l HT/T-CI. O.U·lfiOOO 32 () 0 () 0. 1000 0.0 0.0 
li\'l'SllH( 1-B) MT/T-CI. 0.0·15000 30 () 0 0 0.1000 0.0 0.0 

- ti\l'SllH ( 2-A/B) HT/T-Cl. 0 .O·lfiOUO 0 fl(i. 7 0 0 0.1000 0.0 0.0 
G\l'Sl!M(3-A/B) HT/T-CI. 0. lllf10Ull 0 0 Ci8.ll:l 927 O. IOOO Ci·l.U CJ.I • !J 
~Nl COAi. ( I ) MT/T-CI. O. lfi2000 Ci8. ·18 0 118.48 3123 0.2000 4:!7. 2 437.2 

r-.: El.EC'JH IC l'OliEH MlllI/T··Cl.ll 0. Ofi0!.127 0 0 40.2 307 0.2000 ·1:l. 0 ·13. 0 
IJIESEI. OIL (CL) ~l./T-Cl. 0. 011!.lfiO 0 0 3fi5. !lH 638 0.0167 7 .4 7 .11 
lllESEI. 011. (CM) ld./T-nl-2 0.032-170 3fi5.98 3f15.!J8 3fi5. 98 1803 0.0167 21. 0 21.0 
FIHE Bll!C~S MT/T-CI. O.OlllllliO 1:H15.fi5 l:Hl5.!l5 1395.65 67 0.3000 14 .1 14. I 
STEEL BAI.I. 'IT IT-CM 0.0000!'10 23·15.9 2:!45.9 2:1i15.9 :n 0.3000 7.7 7.7 
l.l'HE OIL ~l./T-C-1 0. 00002:1 ·1!10 I. 85 11!101.85 •IUOI. 85 :JH 0.3000 Ii. 0 8.0 
EWl.OSl\'ES S/T-CI. 0.21890U I I J CiG 0.3000 13.8 13.8 

(Still-TOTAL) 714\J 0.0 0.0 
I' .\PEil SAC~ l''t'F/CM-DT 20.6000 0. 5188 O.f1l8H 0.5188 193~ 0.2000 270.8 270.8 

l''l'E/CH-DB 20.GOOO O.li2 O.G2 0.02 167·1 0.2000 23·1. :~ 234.3 
P'CE/CM-X 20.liOOO 0.8098 0.8098 0.8098 0 0.2000 0.0 0.0 

Tl!:\SSPORTATION $/Cl. lfiOOOO 25 3750 
$/CH 100.00X 15.6·1 • 2"'10 

TOTAi. IG9·1G 11 ·12. :i 93.3 10'18.9 

NUTE: Al I prnduct is assumPd lo be sold in bnggpd cem<'nt. 
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Chaµt er \-

LGCATIO\ A\D SITE 



In 1•1·,f,-1· (,l pi·,1d11·- .. ·.>It•· !t>t. ,lf ····m1·nt :ippn>'.imat•-i>· I ·· tuns 

,lf iinlt',...tun•· :!nd :di:>11t 11.:: t.1:1,... ,,f ,-i:1y tng .. th1·1· "·ith ti.:: 

t nns l' f i i mt· a r·t· n·q11 i 1·1·d. 

r .. adi i> f<>llnd in an> !",·at inn m<1:-d ,· .. m··n! plants ar•· 10,·;ltt·d 

in pnl'.imit> t" iim .. stunt• q11an·it·s \dlich pr·o\·idt· tht> main 

1·:n• mat1·1·ial fcir· s11,·h plants. \ll)i-1·0\·1·1· <"11astal 1·1.·gions :u··· 

usually st•!t•ctt·d to facilitatt· transpor·t to consumt•r 

dt•S ! j na t i 11ns. 

This pru.ie•·t ;lims to satisfy !ht· ent irt· dom•!st i<'. dt!mand in 

\ladagasea1· and makt.· possiblt~ e':ports tu thl" {()( <"011!1tl"iPS. 

In \·it"\> of r·a"· matl"rial deli\·ery costs and finished pr·ocluct 

shipping costs it is t~ssent ial that tlH~ plant b.-~ Iornt.-~d 

clost· to a l imr•ston•· q11.1ITY and n1·ar tn a harbor. Tht• 

1111po1·t;in1·,. of pro,:imity 

fact that \{aciagasca 1· is 

n 1 • t \' o r k i s i n ad'~ q 11 a t 1 ~ so 

pr1·s ... nts diffic11!ties. 

t () 

an is!and "host: internal road 

that int•·tT1<ll tr<lnspor·tntion 

T"·n sitt~s ha\·e he~·n st?!t?Cted in 

\!adagascar \•hi ch ft1! fi I I 

th•~ •'n\· irons of \fahnjang<i 

t iwse p I ant site cond it i ans, i . e. 

in t!w north \••!st and th1· f:n\·i1·ons 

of Tnli;u·a in th1· sn11th "-·1•st of !ht~ island. 

F11rtlwr in onl1~r to supply the mt~tropolitan a1·t·a and 

cons11m1:1· markf'ts in tht! north t!ast n pro.iect fo1· Cl mi 11 ing 

plant to bf~ loratt•d in tlw 011tskirts of Toamasinn hns bt•f·n 

a d (It -'' t n t h t ~ p r' ~ s • ~ n t s t 11 d y 

I. Toi iar·a Sit 1· 

(I) Sitt~ Conditions fo1· C1:m1~nt Pinnt 

.\. Ha1·hor Condit ions 

a. (ll1tlirw 

\" -



\•;1!•·1·\,;1_\ ~''Ill•· 11 1 m··l•·t·s in dt•pth 1·:-:t.·nds fnJm th•· 

s1·a fn1nt t·.: th·· ,.,,1·:ti i·····f anti a ~h:11·f 1.~1 km in 

l1·ngth tc1 its .i•·tty runs in a north south lint· 

r rrnn t ht· s1·:1 f l"(l[\ t t 0 t ht· t:dgt· <) f t ht• -...-;it,. n•ay. 

Th1•r1• is littl•· 1·ain and the s1·a is calm 

•'"-<'•·pt ing :; u1· l days of :-CJll)!h S•?a annually. 

b. !-'it•r Sp1•cificat ions 

\\·at•.·r <l•·pth at full tid•· 11 m 

\,·ha rf I t•ngt h: 

Class of craft 

at Io-...· t idt-

160 m 

accommocla t •~d: 

c. Dockyard conditions 

8 m 

16,'100 DKT 

There is an a1·er1 160 m hy 60 m at thr· end of the 

jetty on -...·hich a ~arehouse 80 m hy 27 m has been 

r.ons t nw t eel. Tlw area is cramped for I ond i ng 

purposes and it is desirable to secll!'l! an a!'t!a 

for clinker loading equiplllt!nt b_\· extension of the 

... -harf. 

d. \'ac<1;1t land neat· Harhor 

Thf!re is no \·acnnt land in tlw clockyn1·cl Rn:a hut 

lf:ss thfln 100 n1t~t1.·1·s f1·om the entrflnc(: of thr~ 

sf:Flfr·ont ,if!lt_\· on the south siclt: tht:!'f! is a 

\. :t c ;i n t a re <l o f I () he c t a r c s . 

c. Harbor ;icccss 

Th•~ roMI to thf: .i•~t t:-· is sufficient!;-.· -...·idc nnd 

r.onnPr:ts \>"ith the so11th of thf~ to ... ·n. If :tn 

acc1:ss n>;id can br· mad1: eonn1:c t i ng ._..it h t h1· nJFlri 

1~:-.: t 1:nd i ng f r·om th•~ t O'-·n to t h1· airport t h!•n ra" 

\' - 2 



:1. 1·andidat.· sit1·s 

Th•·:·•· is ;1 ma1·sh;. at·•:a c;f som .. Ill h1.,·t;1n·s \·ac·ant 

lt1(·:1t .. d :1pp1·0:·.imat1·ly '..::ll m1·t .. 1·s fi·om !ht· t·nt:·an•·t· 

t•1 the j .. tt:: 1·11t1·arH·1· of TC1lia1·a h;1dio1·. Thi· 

:1n·a is 11s1·cl for· g!·aling by th·:1:·b;.· inhahit:ints 

sine•: it is cn\·1·n:d .,,;ith gi·ass. Thi, 11pp1·1· 

SPctimi:::nt st.·ems to ht" org:tnic sl11dg1-. Ho\..-.\.t·1·, 

th1' a1·ea ,~ould b1: madt, to f11lfill sif,, <·onditions 

at •·':tn·ml'I;.· 1:c:onomical •:ost if imp1·0\·•.·nwnt uf 

s1)i ! q11al it;.· anrl di·:\ing pi l1:s at n1·c:pssa1·y 

spots "·1:1·1: uncl1,rtakt:n. Tht: intakt· tank and 

.. ,a r1.·ho11s .. of So Ii ma ha\.,, ht·•·n cons t 1·11,· t .. d at t hi, 

sam" jet t ;.· 1·nt 1·anc1:. 

matt:rials and plant Pqllipmt:nt to th1: sift· \,ould 

h(: possihl1· "·ithout an;.· passing thr·o11gh th1: 

111·r,;1n an:a and so th" sit .. "·011ld n<Jt pos1: any 

pnJb I ('ms to t ht: soc i ;1 I •·n\· i ronmen t . 

p1·0\·ision of suffici1:nt 

a It en1a ti \·1: Sf:t t I emPnt s 

<:ompr:nsa t ion nnd 

for tlw inhabitants 

illi:gall;.· install1:d on th" s111-r-ourvling ar1•a nr:r:d 

to lw cons i dr·r•·d. 

In adrlition to th1: abo\·1: si!P consid•:r·;tfion "·as 

giH:n to a salt fi1:ld sill: locat1:d f111·thf:1· so11th 

;rnd a r:andirlal1: sitf: Jor:ati:d f11r·th1::· inlnnd r1long 

ttH: nat ionr-il high\o·ri:• to the: south b11t tlwsi: \..1:1·1· 

fo11nd to hr: inf<:rior in 1:conomir: ti:r·ms to th<: 

sit<: in qllt,st ion h1:r:a11s(' of ttwir· p<isit ion 

1·1:lat j\·1: to th1: harbor-. 

\' - :-i 



l.im•·st•in•· i-.; fLHlnd in ;1 limt· str-;1tt1111 \·ir·tually 

1rntn1•pt·d !1y soi 1 c,f an intt·rnal ;tl lu\·ial hilly 

a1·1!<1 som·· :rn mt:·ters in height and running no1·th 

south som•· Ill km inlanl from thl' coastal lin•'­

_-\stilt' 1·01npone11ts of this limestone are :iJ-:13% 

C<10 and Joi,. in \lgO it is of sufficient qualit: .. : 

for 11st· as Ct!ment ra..,· matt!rial. 

Clay is extracted from the clay strata 

dist :·ihutr~d in the areas around Toi iara. I mpo r·t s 

of a pa1·t of remaining rav.· materials and fut>ls 

v.·ill bt• r-t!quired hut deliH!ry problems are not 

en\· i saged. 

c. Required Surface .-\rea for Plant Site 

Some 8 hectares. 

d. Distance from Plant to Quarr~- and Har·bor 

Distanct~ betv.·een quarr~- and plant O\·erlancl 

approx. 1:1 km. 

Distance bPt~een ~harf and plant 

approx. 1.6 km. 

t!. Electricity 

o\·e r 1 and 

6 to 8 megav.·a t ts a re required, ho~e\·e r· s i nee the 

gerH!rrit ing r:apacit~· of Tolinr·a is 9.:> :1\.: the 

maximum excess of s11ppl~- ;n·ailable is :1.:3 \I\\·. 

Ho1.:ever, in vie..,· of thf! present suppl~· cripacit~· 

rind fn!quer.c:: of pm•er cuts it is necessar~· to 

adopt an autonomo11s system of complete sf!lf 

s11fficif!nc~· through dif!!',(d gcnf!rat ion fnci I it ics. 

\. - ·I 



f . hat t' 1· l t i l i t i t' ~ 

g. Labor 

The population of Tolia1·a is 12:1,000, and it \,·ill 

he possible to meet labor n:quirements locall:"-­

\dth the exception of administration and 

engineers. 

C. Shipping 'lethod for Finished Products 

a. l.oading on Ship of Clinker 

A belt conveyor is to be installed from the pier 

head to the clinker silo and loading equipment is 

to be iristalled at the pier head for loading onto 

open barges. 

b. Loading on Ship of Cement (B11lk) 

Loc:1ding equipment is not en·•isc:1ged at the p1·esent 

time but in the future compression pipes \d 11 be 

instfllled from the cement silo to the pier· hf:<:1cl 

and loading equipment installed for loading onto 

cem1:nt tankers. 

c. Loading on Ship of Cement (Ragged) 

After landing on truck ;:it th(: plnnt the product 

~·ill hi~ transported to the pier head. Loading on 

ship ~·i 11 tnke plncf~ using thf: deck cnines of thr: 

ships tho11gh mohi le (:rrinc~s ~-j 11 be usNI for 

landing smal I cr·aft. 



cl. l.u:1d i ng nn Tn1cks 

Hoth bulk and baggt·d ~·t:mt~nt suppli•·s to 

su1-i-ou11ding ma1·kt•ts \,ill be deli\·p1·ed by tn1ck. 

(~) Inst al lat ion Plan fo1· C1·111t!nt Plant 

.-\. ~.imt:stone Qua1·1·y Pl:rn 

To ensun~ that transportation is t:cono,nicnl the 

quarry for· thP present project is to be located 

close to the harbor and a rudimentary surfaced road 

to be built connecting this to the national high~ay. 

Further a cliffside quarry face is to be prepared to 

render quarrying costs economical. Limestone hns a 

1 o \... m f' t am o r p h i c 1 e \. e 1 a n d i s s o f t i n n a t u re s o t ha t 

special equipment ~ill not be required. Breaking 

the stone is relati\ely eas;• and can be carried out 

at little cost. 

R. Cement Plant Plan 

The best location for installation of the cement 

plnnt is close to the harbor pier entrance. :\ 

surfaced road some dozen meters in length \•i 11 bl' 

made from the plant to the access road. :\s the sitt: 

is marshy it is necessary to consult results of a 

sun·c~· on ground firmness in order to de\·ise thf~ 

opt imnl l!conomic la~·out of equipment. 

Equipment includes one kiln \..'ith attached lo\..· unit 

heat r.ons11mpt ion dry suspension preheat er, cind an 

integndf:d line of f:quipment to include that for the 

intake, storcige, and milling of ra~ materinls, 

burning cq11ipmcnt, clinkf:r storage fnciliti<:s, for 

storag<! of finisht!d and mi I led c<:ment, fo1· cement 

bagging, nnd for dispntr.h of finishr!d products. 

Part ir:11lnr· atlt!nl ion is to b<! gi\'f!:l to tlH! select ion 

\" - G 



of spl•cialist t•tp1ip111 .. nt 

hith n·ga:·d to t'll·1·t1·ieity it is dPsin1ble that an 

•·nt irely stdf s11ffit·itc>nt s:-·st•~m of diesel gt~ne1·at ion 

lw installt;d in onlt•r to •!nsu1·e a reliable supply. 

Uut· to tlH· natu1·t· of thl' gP.ological s•.rata in this 

area it is not possible to obtain 1·h·er 1,,;ater and so 

a deep "·ell is to be bored and unclt>rground .,,ater 

tapped for utiljt\· purposes. 

C. Plan for Dispatch of Finished Products 

Bagged cement for dcmestic markets Kill constitute 

the major part of dispatches and "·here O\·e.·land 

transportation to neighboring area!" is economic:-1.l 

products "·ill be sent by truck. Dispatch to other 

major domestic demand sites Kill take place L:• ship. 

Transportation from the plant to the pier head Kill 

be done by truck. 

For excess production, since possible markets for 

bagged cement ar·e confined to Como1·os and the 

Seychelles and onl:- limited demand is expected it is 

arhisable to consider shipping of clinker to the 

Reunion. For export of freight to the Reunion it 

"i 11 be necessary to export using large craft. In 

order to red11ce loading costs and shorten time 

in\·olved fl ship loade1· should be installed to make 

possible dirE!Ct lcrnding on ship of iarg(~ auantities 

(·nming fr·om ri con\·e:--or belt linked to the plant 

cl inker silo. H(n.:ever a~; thP- existing pie1· he<:cl of 

th1: hnrhor is too na1To"· to flccomrnodate such 

inst al lflt ions widening work \·:ill need to be carried 

O 11 t . 

On thf basis of markfd sun·e~· res11lts it "·c:s (kcidNI 

not to und1:rtnkt: ttw dispritr.h of hu1 1• r:c . .ient 

in it i rt l I:-·. Sho111 d this becornf. I I:-· 

\' - 7 



n.·al ist ic ;It some stagl· in the f11tun· t!H~n it \>Ould 

be pussililt.' to effect loading on ship unde1· pressun: 

through tlw installation of comprl'ssion pipes from 

the plant's ct!ment silo to th!:' harbor. 

2. ~ahajanga S!te 

(I) Site Conditions for Cement Plant 

A. Harbor Conditions 

a. Outline 

b. 

~ahajanga harbor is located at the mouth of the 

Betsiboka river. Silting of soil has made the 

~ater depth shallo~. The harbor at the river 

mouth is equipped ~ith a number of piers and 

constitutes the second important harbor to~n in 

~adagascar. The harbor is extremely active ~ith 

a large number of ships al~ays ~aiting in the 

offing. ~aves are high on the open sea and 

construction of a harbor on a commercial base is 

impossible there. 

Pier Specifications 

\\f)_t e_r__Q!_",_pl_h 

Pier \o. I at fu 11 tide -l m at lo~ tide 2 m 

Pier \o.2 at fu 11 ti de . 1 m at l Q\,, . ti de 2 m 

Pi er \o.3 at full t i de 2 m at 10\1.. tide 0 m 

Pi(~ r \o. -I at f u 1 l t i cl e 4 m at 10\1.. tide 2 m 

~-h;~r f __ len_gt_h 

Pi e1· \o. length 160 m. 

Pier \o. 2 length I I ·1 m. 

Pier \o. 3 length l 2 I m. 

Pi f! r \o. ·1 1 f:ngt h I 1 :, m. 

\" - 8 



(' 1 ;\SS 1 l f I•!' :-1 r f 
t itk) 

l~. Docky;11·d c'()IHiit l~lllS 

Tht· ar·t·a is a hast· tor fishing and materia! 

hanctl ing and tl11·1·p is a dt'nse conct_·nt rat ion of 

buildings snch as h-an:houses, offict>s, etc. It 

adjoins an imlustrial estate. 

d. \-acr.nt land rwar· Harbor 

There is a Yacant a1·ea of some 10,000 sq. meters 

near to the encl of pier· no. -l but there is not 

sufficient space for a plant site. 

The cit~- area roads are \dcle and the urban ar·ea 

is not had as an access route to the harbor. :\t 

present a bazaar is held on the i~ast side of the 

ro::id and so this is blocked hut ci detour 1·011tt~ is 

used and so the blockage has little detrimt-ntril 

t:ffect. 

B . Con d i t i on s o f Ca 11 d i d a t e S i t e f o 1· P la n t Const n 1 c t i on 

a. Candidate sites 

.-\s ther<~ is no Yacant lnncl for a plant silt-· nt_,a1· 

to the 'laha.innga hnd>ar the .\mhoanio a1·en ha~; 

IH?t?ll pr·oposed as an altf~rnath-e gi\·en the 

;l\-ai labi Ii t~- of 1 imestone. Then: is a vncant 

area on the rive1· side close to the existing 

cement plant at :\mhoanio. :\limestone qua1·r~· is 

I or a t e cl c: 1 o sf' heh i n cl t h i s a r f~ a . I f a .i et t ~- \\' e r f: 

c o n s t 1· 11 c t e cl fa c i n g t h e r i v e r mo u t h t h f! n l i g h t e r s 

( b 11 r· g e s ) c o 1l I cl moo r a t t h i s s po t . I f a n a c c t? f; s 

road of abo1Jt I km Wf!l'f! mndf: to link this area 

\' - 9 



t lw n 'I ah a j a n g a ha r b o r a n d t he u r b a n d i s t r i c t 

L~Otild be :·~·acht>cl in -Hl minutt:s. 

A possible arrangement for the plant and its 

material handling \,:oulct be to use the company 

jetty fo1· the bulk cargo import of lime, gypsum, 

iron component, t•tc .. 1.·hi le '.1-lahajanga harbor could 

be used for the dispatch of finished (bagged) 

products, the import of parts or paper bags, etc. 

b. Delivery of Ra"' materials and Fuels 

Limestone is found in a 20 meter thick stratum 

"'ith thin top soil in an alluvial hilly area some 

~O meters in height located in the north part of 

the Amboanio area 30 km overland from the south 

side of Mahajanga city. As limestone and clay 

strata alternate the components of this limestone 

arc more than 52% CaO and lo"' in MgO so that it 

is of sufficient quality for use as cement raK 

material. The clay "'hich is also extracted from 

the quarry can be used. 

c. Required Surface Area for Plant Site 

Saine 8 hectares. 

d. Distance from Plant to Quarry and Harbor 

Dislfwce bet\\'een quarry and plant nearby (only a 

f e1.· km) . 
Distance bet"'een Mahajanga harbor and cement 

plant overland approx. 30 km. 

e. Electricity 

As the supply of electricity presents problems 

river \\'ater is to he used for power generation. 
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f . h :it t • r· l t i l i t i • · s 

Hi\·~·r· .... at .. r· i~ tu Iii· llSt!d and f:h:ilitiPs for 

\•att>!' intakt· :1n· to lw installt•d. 

g. l.ahor· 

The population of 'lahajanga is 10:1,000, and it 

\\ i 1 1 lw po s s i b l e t o me P t 1 ab o r re q u i rem e n t s 

locall:-· \,·ith tlw exception of administration and 

e n g i rH~ P rs . Ho\,· e \" e r a s t h e po s s i h 1 e a re a f o r 

commuting is small company housing "ill be 

required. 

C. Shipping ~ethod for Finished Products 

a. Loading on Ship of Clinker 

It is necessary to extend a jetty from the river 

bank close to the plant and install a ne" barge 

pier. Further, it \dll be necessarY to secure a 

"arehouse for bagged products in the dockyard at 

~ahaj&nga to serve as a base for hath internal 

and export cement (bagged form). 

h. Loading on Ship of Clinker 

Transport is to bf! effected b:-· truck up to the 

plant jetty "here lo~ding on barges "ill he 

ca1Tit!d 011t and trr.:.sshipping tab! place to thf! 

main ship offshore. From the point of dispatch 

1 ! f f i c i e n c :-· <l n d d emu r rage I o ci d i n g o n t o 1 a r f, f! 

tanker crnft is considered t::conomical ly 

unrealistic and unfe::isihle. 
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T1·anspl11·t is tn 111· 1·ff1·1·tt"d liy tr·uck lip to th1· 

plant j1·t t~· ,,h1·1·1· loading on ha1·ges \.-i 11 bt­

ca1Tit!d out and transshipping take placL" to the 

main ship offshore. F11rtht·1-, for ships \.-hich 

can moor in 'lahaj anga docks products \' i 1 l be 

transported from tne plant tlw ships and load.-cl 

directly using a mobilt! cran1-. 

(2) Inst al lat ion Plan for Cement Plant 

.-\. Limestone Quarry Plan 

To ensure that transportation is economical the 

quarry fo1· tlw pl'f!St!!lt project is to ht! loratt!d 

close to the plant and a rudimentary surfaCf!d road 

t o be h u i I t c o n rw c t i n g t h e q u a r r y t o t lw p l an t . T h e 

quarry is to be basically the same in natl!re ns that 

proposed for Tol iarn ho\.-e\·er, since the 1 imestone 

nnd clay a1·e found in strata together it is 

rH!cessary to t nke measu rt!S for qua 1 it:-· control at 

the quarr:-· to t!ns111·e that mixing of cla:--· and 

limestone is avoided. 

R. Plan for Dispatch of Finished Products 

For the dispatch of bnggr!d C(!":' nt details art! 

similn1· to those already outlined for the Toliara 

sit(!. 

The mnin difft!l'f-!llCt! \.·ith tht-! Tolinra site is tlw 

practicril impossibility for economic l'f!asons of 

dispatch of cement hlllk nnd clinker due to th(! 

shal}o\.· 10ntf!I' df!pth of !'-laha,inngn h<i:--. This is the 

m<ijor weak point of the ~l<ihajringa site. :\ltho11gh 

pn~sent mate1·inl handling is conr:1!ntrated on hagged 

c1?mt?nt the f!Xpf•ri<?flC(! of other r.011nt1·i1!S shn1 .. .-s that 
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in tlw f11t111·t• this \,i 11 int·\ itahly shift to the 

I a 1·gt• Sl"il It• l~~pu r·t u r !111 l k l'.l:llit:n t . 

]. Toamasina Sit .. 

(an altt•nwti\t· cas•· in th1· t'\t.•nt of installation of a 

ct•ntt·nt plant ;it tht· T1ilia1·a sift·) 

(I) Sitt.· Conditions for· a 'lilling Plant 

.-\. Harhor Ccndi t ions 

a. Out line 

Toamasina port is the major harbor tO\·;n of 

'ladagasca1· and is the hase fo1· freight shipping 

to tlH~ metropolitan area being connected to this 

h~- rn i 1 . 

b. Pier Specifications 

The r c a n~ n n 11111b1: r of v.· ha r \.cs beg i n n i n g v.· i t h t ht' 

pie1· lwnd hn\·ing n v.·ate1· depth of JO meters at 

lov.· tide. Then~ are excel lent lwrbor faci Ii t il's 

a\- a i I ah I e . 

r:. \'acant lnnd near Harbor 

The actual site has not b1~en \"f!rified but f1·om 

maps and othE!r data a\·ailah\f! it v.·ould sP.1:m that 

tlwn! is no \·acnnt land in thf! \·icinity. 

B. Condit ions of Cnndidate Site fo1· Pinnt Const1·uction 

n. Candidate sitf!S 

,\s tht!lf! is no \·ar:anl J;:1nd nf!Fll" to Tonnwsina 

twrhor it. is necf!ss;iry to idt:ntify a sift! in thf! 
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outskirts of Toamasina city .,,;hich is as near as 

possible to thl' port and moreoYer .,.-hich is 

suitably placed for co11\·enient use of the rail 

net.,.·ork. 

b. DeliYery of Raw materials and Fuels 

Gypsum is to be imported but no problems are 

enYisaged in its deliYery. 

c. Required Surface Area for Plant Site 

About two hectares. 

d . E 1 e c t r i c i t ~-

As the electricity requirements are not large the 

supply can be provided by the local Electric 

company. 

C. Shipping Method for Finished Products 

a. Loading on Ship of Bagged Cement 

This will be carried by truck from the plant to 

Toamasina harbor and loaded on ship there. 

b. Loading on Freight Trains of Bagged Cement 

The product will be carried by truck from the 

plant to the freight train station and loaded on 

the freight trains. 

(2) Installation Plan for the Milling Plant 

A. Background 

If a complete plant is established at the Toliara or 

Mahajanga sites then bagged cement will be 

dispatched to the i~ternal markets from these sites. 
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! [i \ i t'h ,, r I h .. : (_)SS \,hi ,·h \.:(111 l d n·sll ! t ft'l)lll 

t 1·:1nspl11·tat iu11 <"(ist s and da111:q~t·d l1:1g,.., :1n al t•·n1at i\·t· 

c;1s1• \,as ,.\·;ilu:1t1·d fur· :t l't"<>.i•·ct <'•·lllt-·t· in\·u]\"ing 

pn1<·1·ss•-s fr·om finishing otn<anls h"hich \<t11Jicl lw 

separat1~d f1·om tlw <:t·ment plant . 

..\s dispatch of ,·Jinkt:r can ht· earTit'd out at the 

Toliara sitt· tht-· 1·linke1· \<Ot1lcl ht• ca1Tied to 

Toamasina. _.\sit is prcsumecl tl:at the supply of 

cement manufactured there to the mtdt·opolitan and 

surrounding an~a \<Ould result in a n:cluction of 

materials handling costs a plan for location of a 

milling plant at Toamasina ~as proposed. 

H. Cement 'tilling Plant Plan 

. .\ n a r Pa o f ;:i ho u t 2 n , O O 0 sq u a re m P tt· rs \' i 1 l b c 

1·equired for ;:i ~tilling Plant .. .\site close to the 

Toarnasina harbor rl11d ,qJso conu"':nient J;.· placed fo1· 

use of the rai 1 net\<ork is to be selected. The 

actual site h;:is not yr:t be1:n \·crificd but a\·ailrlhle 

cir.ta indicates that there is no \acant space in the 

\·icinit;.· of tht: hrirbo1· so it .,,ill lw rn:c1:ssn1·;.· to 

sea r· ch f o 1· a 11 ;:i ppr op r i fl t e s i t e i n t ht: c i t ;.· 

0 ti t s k i ,. t s . 

Th c r fl\,· mat c r i fl l c l i n k e r ;:incl g ;.· p s ll 'll .,,. i 1 1 he 1111 I o ;:id e d 

nt por·t rind trflnspo1·ted b;.· truck to the 'till in<: 

plant . ..\s the g:·.-psurn is to be imported cost .,,.i I! he 

t lw same rl s in t h1: c:;i st: of Toanw s i na. 

_.\clink(!!' silo, g;.·psum tank, finishing mill, cement 

silo rim) prlckaging and dispatch equipment ri1·1! to br: 

i n s t a 1 1 (: d n t t h e "I i 1 1 i n g P I n n t . 



c i'l:111 fur· tilt· Pisp:it,·11 ,,f Finislwd Goods 

Tht· Sllp~ily ur baggt·d l'\'lllt~llt can bv catTil'd out b ..... 

ft't•ight ti·ain tl1 th•· mt·ti·opolitan art•a, by truck to 

till· n•·ighbur·ing an·as and by ship to the north eC1st 

par·t ·.-!f tht· intt•n1:1l •lomt·s~ic madcet. '-:ate r i a 1 

handling costs for· t!H· abu\-t? an.· of cour·se lo.,•er 

... :h.~n compn n·d to t ht• clt· l i \·er_.,.- of Ii? 1gecl cement from 

Tol iara b_...- ship and moi·t~o\·er this plan ...-ould ensure 

a much mo1·e rtd iable and impro\ecl supply of cement 

to the north east and metropolitan areas. Such 

ad ... <rn t age s i n t u r n .. , o u 1 cl i n c re a s e t he c om p e t i t i ... e 

edge O\·er :mports. 

I. Land .-'\cquisilion Cost 

Thf' est imatecl cost of land acquisition based on local 

s u n· e _.... s o f t he s i t e s i s s h o .,,; n b ~ l o K • Fu r t he r , t h e I a .. ,- s o f 

'laclagascar do not al lo.,_- non nationals or foreign 

incorpo1·ations to C1cquin· O"-·nr:i·ship rights on land. 

(I) Toliara 

.-\.Cost of l.nnd 

The general cost of land in the area su1-ro11nding 

Toli;:ira cit_...- is sho"'·n IH:lo...-. 

- GoH:r·nmc:nt O"--nPd lnnd: 

- P1·i\·;1tt~l;.· O"-·ned land 

Cit;.· s11hu1·hs 

F"IG ~on I :3, ono sq. m. 

F~·lG I, nno/ I , ;,no sq. m. 

F'I G 8 n , o o o I h Pc t a n · 

!.rind pr·ices an: inexpensi\·1~ in the nrea in al I of 

thf! nho\·e cases. \foreover thc: likeliest cnnciidnte 

sitt! for· thf! pr·1!Sf!llt p1·0,jf?Ct is onf? lor:nt1!d n1!lll' to 

the q1rn;.· cntrnncf! nnd since this is a marsh;.· 

go\·1! r·nlil'!ll t n"-·n~!rl n r·c;i it do<!S not en.i o;.· a st r·nng 

sulling point. This :-nenns that the <t\'(!J"<tgf: I ;ind 
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<'Ost per squan ... m .. t.·1· inc·luding t•st imatt·s fu1· th1::· 

!1t'l'.t•ss;11·y s1d1u1·hnn ~it··~ a:·t· t·st imntvcl t(• b1::· of tht· 

onlf·1· of o.;, l·s S dul lar·s (11· F'-1<; 1:)0 pet· squart> 

met c r. 

R. Requi1·ecl Sur·face .-\1·ea 

Plant sitt· 

Q11a1-ry sit t~ 

Pr i \.at e ro a cl 

8 ht•ctares 

10 hectares 

:i hecta1·es 

Site for n·housing displaced 1·esidents: 2 lwctares 

TOT.\L :2:) hectares 

There are about 100 d~ellings presently situated in 

the \·icinit~· of the planned access route fo1· 

1 i mes t one de 1 j\· er i es t o t he p !' o j e ct e d p 1 ant . I t i s 

est imati~d that some 10 or so houses \'i 11 act11al ly 

need to be displaced but to avoid friction the 

provision of alternative housing and compensation 

f o 1· cl i s p 1 ace men t sh o u 1 ci be e f f e ct e cl . Fur t he r , i t i s 

noted that these residents a1·e i:ilegalI~- occ11p~·ing 

government o~ned land. 

l,. Lnnd \cq11isition Cost 

rss 0.50/sq. m. x 250,000 sq. m. = rss 125,000 

(2) 'lalwjanga 

..\. Cost of Land 

I n t he case o f 'I ah a j a 11 g a , i t i,.. i I I be n cc cs s a r ~- t o 

sc!cure sites for both a quan·~- cind Plant in the 

:-> 1 1 h 11 r ha n n r c a . T h e c ·I s t o f s i t e s o u t s i d e t h e 11 r b a n 

an!<-i are as fol 1oi,..·s • 

. -\ g 1· i cu I t 11 r n 1 1 and 

Cat t It) Fi() Id In nd 

F~G 50,000- 100,000/hectnrH 

F'IG :rn, ono- on, non/hec ta 1·f) 
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-\vvonling to till· Land UfficP of tht-> at'l!il concerned 

it is possil>ll· to apply fo1· t!H· cli\L't·sion of cattle 

fields for use as plant sites .. 

R. Required Sut·face .-l.rea 

Plant site : 8 hectares 

Qua1Ty site :10 hectares 

Pri\ate road and company pier site: 2 hectares 

TOT.-l.L : 20 hect a1·es 

Fu rt he r , t he re i s a \-a cant s pace o f approx i ma t e 1 :·: 

hectare next to quay \o.4(Ql"Al BARRIQL"A\D)in 

'lahajanga harbor "·hich i..·ill be required for shipping 

hagged cement and leasing this is possible. 

C. Land Acquisition Cost 

.-l.ppro:x. l"SS 40 hectare x 20 hectart?s = l"SS 800 

(3) Toamasina 

The candidat~ site for location of the Finishing and 

hagging plant at Toamasina is undecided as yet. 

Ho i..· e \' e r i t i s n e c e s s a r ~- t o c ho o s e a s i t e c 1 o s e t o t h e 

rHi I freight st Ht ion and the harbor faci Ii ties. The 

follo"·ing conditions are assumed for the purposes of 

t lie pr·esent stud~·. 

Cost of land l"SS I/sq. meter 

( F'l G I , ~ O o Is q . m . ) 

Rc!q11ired surface area: 2 hectares 

Cost of land acquisition l"SS 20,000 
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VI. Project Engineering 

1. Outline of Cement F~oduction ~ethods 

(1) General 

In general cement means hydraulic cement ar.d refers to 

portland cement and mixed cements based on this. The 

main constituents of Portland cement arc three calcium 

silicate C3S, two calcium silicate CS2, three calcium 

aluminate C3A,and four calcium ferroaluminate C4AF. 

These four minerals undergo hydration wten mixed with 

water and gradually harden. Hydraulicity constitutes 

the particular property of cement. The specific 

c~aracteristics of the different types of Portland 

cement result from the quantity of major substances in 

the composition of each type. 

At present Portland cement is produced by the addition 

of gypsum, which is used to adjust cement congelation, 

to clinker when these are crushed and milled to an 

extremely fine condition. Cement products which are 

produced with other mixed additives besides clinker and 

gypsum are known as mixed cement. 

In France the AF~OR standards for Portland cement (CPA) 

and for mixed cements (CPJ) are determined by the ratio 

of ingredients. Further, the grades of cement strength 

are indicated a3 figures following the above standard 

abbreviations. Such figures, for example CPA 45 or CPJ 

35 define the compression strength in terms of ~ewtons 

per square millimeter. 

Clinker is obtained when calcic and argillaceous 

materials are mixed together in appropriate ratios and 

this calcinated at 1450 degrees c. until partially 

fused. Portland cement is produced by adding gypsum in 

extremely finely powdered form. 
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Limestone of superior quality ...-ith a CaCOJ constitueut 

exceeding 90% is generally used as the calcic 
component. Clay is used as the argillaceous material 

and has a composition of 60 to 75% SiO~, 10 to 25% 

Al~03, and 5 to 10% Fe203 for its main constituents. 

Soft silica and silica sand are used to reinforce the 

SiPC2 constituent when this is lacking in the 
argillaceous material. Ferrous minerals, bauxite or 

iron sand are used to reinforce the iron component if 

this is insufficient. 

The production method of Portland cement is divided 

into the dry and wet methods defined in relation to the 

raw material precessing involved. Recently almost all 

production is carried out with the dry method. 

~ith the dry method appropriate quantities of 
limestone, clay, silica and iron component are mixed 

after drying and then milled in a Raw material Mill. 

The mixture which has been uniformly mixed in an air 

blending silo is fed into a kiln. Cement production 

processes can be divided roughly into raw material 

processing, calcination and finishing processes. 

(2) Raw ~aterials Processing 

Raw material processing involves stages for quarrying, 

adjustment, milling and standardization. Quarrying of 

raw materials such as limestone and clay can be carried 

out with either mining equipment or by dynamiting and 

the material is then transported to the Plant. It is 

necessary to adapt the methods of quarrying and 

transport to ensure that the necessary quantity for 

production is secured. The control of raw material 

composition is the most imp0rtant aspect of regulation 

of the raw materials stored in the materials yard. 

Exact and precise mixing is ensured by the employment 

of fluorescent x-ray analysis ;:rnd computer control 
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systems. 

~ith the dry method the ~ater content of crushed ra~ 

materials is dried to a le\·el belo1..· 1'% and then the 

mixture is finely powdered. Further, with the wet 

method the water contP.nt is then brought up to 20% 

level and the mixture crushed to a slullery condition. 

~ith the dry method standardization of powdered 

mate1·ial is commonly carried out with the air blending 

method. ~ith the dry method air blending involves 

mixing a flow of non-uniform impalpable powder 

particles which are passed through the blender. This 

method has the advantage of being able to handle a 
large quantity of powder as well as being faster than 

in the case of a uniform flow. ~ith the wet method 

regulation of material composition is effected in a 
number of slullery tanks. Cniformity of the slullery is 

achieved either with high air pressure or through 

mechanical mixing. Recent technical innovations have 

resulted in an increased efficiency for the dry 

blending method which is now as good as the wet method 

for uniform mixing of materials. 

(3) Calcination 

For calcination the milled rrepared raw material 

issuing from the above processing is fed into a cement 

kiln. The material is heated in the kiln and dried at 

250 degrees c. and pyrolosis of limestone effected at 

900 degrees c. The unslaked lime CaO which results 

from pyrolosis reacts with the cla.y, silica and inin 

component to produce clinker at a temperature of 1-150 

degrees c. Technical innovation has been remarkable in 

this stage with the development of the wet method, 

Lepol, SP, &nd NSP technology. Recently.large SP and 

SS!' kilns are used separately to calcinating systems 

operating at t emperatur·es of 900 to 1000 detjrees c. 
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Heat converters are used in the clinker coolers to cool 

clinker at 1200 degrees c. by air and then heat a 

secondary air current for calcination in order to 

improve calcination efficiency. ~ith these the 

temperature is reduced to 1000 degrees c. and clinker 

sent to storage. 

(~) Finishing Process 

In the finishing process a 3 to 4% ratio of gypsum is 

added to clinker and this is finely milled to produce 

cement which is stored in the cement silos. Further,for 

Pozzolana cement a 15 to 35% proportion of pozzolana is 

a~ded during the finishing process to produce a mixed 

cement. This causes a reduction in the strength of the 

cement but as pozzolana itself has hydraulicity and the 

strength reduction is small mixed cement production is 

carried out where pozzolana is available. 

(5) Bagging and Shipment 

Cement taken from the cement silo is bagged. Bagged 

cement or bulk cement is then loaded on trucks, freight 

cars or ships for shipment. In some cases the semi­

manufactured form Clinker is forwarded to a separate 

~illing Plant for final processing. 

(6) Anti Pollution ~easures 

Th~ production processing for cement involves the 

movement of large quantities of powdered materials and 

as the burning of large amounts of fine coal powder is 

also involved in the calcination process this easily 

gives rise to sulfur oxides, soot.smoke and dust. 

Efforts to prevent pollution arc therefore demanded 

from the cement industry. In particular as there is 

al~ays a large amount of lime present in the cement 

calcination process the sulfur oxides which are 
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produced from the fuels and raw materials unite with 

the lime to become sulfuric chloride compounds. These 

sulfuric chlorides leave the kiln inside the clinker. 

Thus the production process itself works as an 

effective desulfurizing device. Finally, to eliminate 

dust, etc. various types of dust collector are 

installed. 

2. Evaluation of Production Processing 

(1) Applicable Processes 

The categories of kilns employed in the production of 

Portland cement include vertical shaft kilns of a 

packed bed type, horizontal rotary kilns and rotary 

kilns which revolve at a 3 to 4.5 % angle of 

inclination. Shaft kilns have the advanta~e of a low 

equipment cost and they only occupy a small surface 

area. However they are not readily adapted to large 

scales of production above a 100,000 ton per year 

level. ~oreover, they have a fuel consumption some 15 

to 20% greater than that of SP kilns. 

Production methods for portland cement can be roughly 

divided into the dry, sehli wet and wet methods defined 

by the different processing of raw materials involved 

Recent production is almost completely done by the dry 

method. 

The reason for this is the decisive difference in fuel 

cost consequent on the amount of heat required for 

cement production since 1300 kcals are required for the 

production of one ton of clinker in the case of the wet 

method while the dry method only takes 800 kcal for the 

same production. 
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Technical progress has resulted in the development and 

widespread applica:ion of the rotary kiln equipped with 

an attached suspension preheater. The suspensio~ 

preheater suspends the powdered raw material in the 

exhaust gas issuing from the rotary kiln and preheats 

the raw material to a temperature balanced 

calorifically with the exhaust gas. The intake raw 

material is submitted to heat conversion ~hile being 

~radually collected with a 4 to 5 stage cyclo~e and 

heated to approximately 850 degrees centigrade. Part 

of the heated raw material is calcinated and sent to 

the rotary kiln. The temperature of the exhaust gas of 

the rotary kiln is between 1000 and 1100 degrees c. 

while the temperature of exhaust gas in the preheater 

is about 300 to 350 degrees c. 

Recently kilns attached with suspension preheaters have 

a calcinating furnace installed between the cyclone and 

kiln which improves the rate of decarbonation of the 

raw materials sent into the kiln and vastly increases 

the calcination capacity of the same size SP kiln (such 

kilns are referred to as NSP or New Suspension 

Preheater Kilns). 

Traditionally calcination fuels were blown into the 

kiln at 100% but with the use of NSP fuel can be 

apportioned and the apportioning ratio of kiln and 

calcinating furnace varies anywhere from 90:10 to 

35:65. 
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T\·pes of Kiln 

Production method Type Abbre\· iat ion 

Wet 

Semi wet 

Dry 

Type 

w 
L 

s 
SP 

NSP 

A Comparison 

long kiln 

Lepol kiln 

shaft kiln 

kiln with suspension preheater 

~ 

L 

s 
SP 

SP kiln with calciP.~~ing furnace NSP 

of the Efficiencv of Kilns bv TvQe 

Ratiu of Kiln Volume to Power per Unit Heat per Unit 

to Calcination capacity kwh/t. of cement kcal/kg of 

clinker 

20 - 25 120 - 130 1300 - 1401"! 

55 - 65 110 - 120 1000 - 1100 

110 - 130 100 - 120 950 - 1000 

55 - 80 95 - ilO 750 - 1000 

120 - 160 95 - 110 700 - 1000 

Recent trends evident in new kiln installations show 

that the shaft kiln is preferred for an annual 

production below 100,000 tons while the SP kiln is 

chosen for an annual production below 500,000 tons and 

above this level the ~SP kiln is considered the most 

appropriate type. However, in order to lliake a 

economically sound selection the choice of kiln type 

should be made after a thorough evaluation of all 

aspects including such itews as construction and 

installation co~ts, running costs, etc. 

VI - 7 



(2) Outline of Recommended Processing 

l) The advantages of the SP kiln are as follo~s; 

a. the quantity of heat required per unit of 

production is low 

b. the amount of electricity req~ired per unit of 

production is low. 

c. high productivity 

d. operation is simple and product quality stable 

and reliable 

e. maintenance is simple 

f. no toxic gases e.g. Sox or ~ox are generated. 

2) Disadvantages are: 

Alkali and volatile substances (chlorine, etc.) 

found in the raw materials and fuels are 

concentrated during the circulation between the 

kiln and preheater and once these pass the critical 

level for constituent content the cyclone becomes 

blocked and this renders opera~ion of the kiln 

troublesome. However, for purposes of the present 

report no such problems are involved with the raw 

materials and fuels in question. 

a. prorluclion method : Dry method Kiln ~ith 5 stage 

suspension preheater (SP) 
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PROCESS 

intake of raw 

materials and 

Raw material 

b. Nominal c~pacity 

Case 1. Clinker 300,000 tons per year, with 300 

operating days annually. 

Case 2, Cement 312,000 tons per year (CPA-55 or 

CPA-45) 

Clinker 400,000 tons per year, with 300 

operating days an~ually 

Cement 416,000 tons per year (CPA-55 or CPA-45) 

c. Rate of Energy Consumption 

Amount of heat per unit 

Electric energy per unit 

900 kcal/ke clinker 

110 kWh/t cement 

d. Operating hours of Equipment 

OPERATING TIME NO. OF OPERATING DAYS 

PER DAY ?ER WEEK 

fuels 8 6 

processing 24 7 

Calcination processing 24 7 

Finishing processing 24 7 

Dispatch 8 6 
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e. Details of Production Equipment 

Amounts indicated below are given for a plan: 

with an annual production of 300,000 tons per 

year. However figures in brackets indicate 

amounts for a plant with a 400,000 ton per year 

output. 

(i) Intake and Milling of Raw materials and 

fuels 

Crushing capacity: 

Raw materials and fuels such as limestone, 

clays and coal, etc. are delivered to the 

plant by dump truck. After crushing to 

less than 25 mm size the raw muterials are 

stored in the indoor raw materials yard. 

For lime~tone: 250 t/hr.(300 t/hr.) 

For clays 200 t/hr. (250 t/hr.} 

(ii) Storage Facilities for Raw Materials and 

Fuels 

Limestone is stored in a rectangular 

covered storage area. A belt conveyor with 

tripper is used for piling and a reclaimer 

with a foil bucket for scooping out and a 

belt conveyor used to send materials to the 

hopper. 

For other materials an indoor storage area 

equipped with an overhead mobile crane with 

attached grab bucket is to be used. Belt 

conveyors will be used to send and store 

the var.ious raw materials and fuels in 

their individual sections and a grab bucket 

used for piling these. Materials are also 

scooped out with the grab bucket and sent 
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(iii) 

to their indi \" idual hoppers. 

Storcge capacity 

Limestone 10,000 tons(l3,000 tons) 

Clay 3,000 tons (.t,000 tons) 

Lime 5,000 tons (6,500 tons) 

Gypsum 1,000 tons (1, 500 tons) 

Silica 1,000 tons ( 1, 500 tons) 

Raw Material Dry Milling Equipment 

The ra~ materials are sent out of the 

individual hoppers mixed to a specified 

ratio and are dry milled in a vertical 

roller miller. The exhaust gas of the kiln 

is used as the heat source for drying. 

milling capacity : raw materials 75 tons 

per hour {100 t/hr) 

{iv) Equipment for Mixing of Powdered Raw 

Materials and their storage 

One continuous ble~ding silo and one 

storage silo are to be installed. 

Silo Volume 

Blending silo:l,600 cubic m.(2,000 cubic 

m.) 

Stirage silo :l,600 cubic m.(2,000 cubic 

m.) 
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(v} Calcination Equipment 

A rotary kiln with 5 stage preheater and 

air quenching cooler are to be used. 

Calcination capacity: 1,000 tons per day 

Heat consumption per unit: 900 kcal per kg 
of clinker 

(vi) Dust collector equipment for kiln exhaust 

bas 

The exhaust gas of the cyclone preheater is 

used for drying raw materials or for 

cooling with a stabilizer. Dust is then 

collected using an electric dust 

collector. 

(vii) 

Intake gas content: 100 g/Sm3 

Exhaust gas content: less than 100 mg/~m3 

Coal drying Equipment 

A vertical roller miller is to be installed 

for dry milling. The exhaust gas of the 

cooler is to be used as the dry heat 

source. 

Milling capacity: maximum 10 tons per hr. 

(viii) Clinker Storage Facilities 

Four cylindrical concrete silos are to be 

constructed and loading in done with a 

bucket conveyor. 

v l - 12 



Storage capacity: 5,000 t x 4 silos = 
20,000 t 

(ix) Cement ~illing Equipment 

~illing capacity: 25 t/hr x 2 millers = 
50 t/hr 

(33 t/hr x 2 millers = 
66 t/hr) 

Amount of gypsum additive 4.5% 

(x) Cement Storage Facilities 

Four storage silos will be constructed. 

Storage capacity:2,500 x 4 silos = 10,000 t 

(xi) Cement Shipping Equipment 

(xii) 

As the cement is almost all bagged it can 

be forwarded using trucks. As shipment of 

bulk clinker may also be undertaken in some 

cases this is to be given consideration. 

Bagging capacity : 50 t/hr x three trucks = 
150 t/hr 

(50 t/hr x four trucks = 
200 t/hr) 

Electric Generating Facilities 

A diesel generator is to be installed. 

Generating capacity: 5500 V three phase 50 

Hz 
3.5 MW x two generators = 7.0 MW 

(4.7 MW x two generators = 9.4 MW) 
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(xiii) ~anagement Facilities 

* Plant offices and laboratories 

* ~arehouses 
* Repairs Shop 

* Garage 

3. Layout of Plant area 

(l) For Case 1 refer to Figure VI-1. 

1) Cement Plant 

The candidate site for location of the cement plant 

is situated close to the jetty entrance of Toliara 

harbor. 

2) Limestone Quarry 

The location of the limestone quarry is situated 

some 10 km to the east of the proposed cement plant 

site at approximately 15 km distance by road. 

3) Shipping facilities 

A shiploading area for shipping of clinker and 

bagged cement is to be secured at the jetty end 

located about 1.5 km on the west side of the 

harbor. 

(2) For Case 2 refer to Figure VI-1. 

1) Cement Plant 

The candidate site for location of the cement plant 

is situated on a site facing the Bombetoka river of 

the Amboanio area al 13 km distance south of 

Mahajanga (approximately 30 km distance by road). 
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2) Limestone Quarry 

Limestone can be quarried in the area adjoining the 

proposed cement plant 5ite. 

3) Shipping facilities 

A bagged cement warehouse is to constructed at 

Mahajanga harbor to acc~~modate supplies from the 

plant which will then ~e loaded from the harbor 

wharf. 

(3) F~r Case 3 refer to Figure VI- . 

1) Cement Plant 

Same as for Case 1. 

2) Limestone Quarry 

Same as for Case 1. 

3) Shipping facilities 

Same as for Case 1. 

4} Secondary Processing and Delivery Center 

A vacant lot some 20,000 square meters in size is 

to be secured close to Toamasina harbor to serve as 

a base for secondary processing and deliveries to 

the m~tropolitan area. As verifications have not 

been effected on site only areas which have been 

recommended are indicated. 
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4. Estimation of Construction Cost 

(1) Quarry Facilities (Base Estimate) 

Case-I and 

Costs for mining equipment, transport vehicles and 

administration equipment are included in estimates for 

th€ limestone and clay quarries. Rough milling 

equipment as required by the nature of the limestone is 

to be installed in the Cement Plant. 

3 Quarry Facilities (L"nit: 1,000 L"SS) 

Case 1-:\/3-A Case 1-B/3-B 

(300,000 t/y) (400,000 t/y) 

F L Total F L Total 

Mining Equipment 932 0 932 963 0 963 

Transport Vehicles l, 870 0 1,870 2,328 0 2,328 

Administration Building 28 122 150 28 122 150 

TOTAL 2,830 122 2,952 3,319 122 3,441 
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Case-2 "-Juarry Facilities (L'nit: 1, 000 L·ss > 

Case 2-.:\ Case 2-B 

(300,000 t/y) (400,000 t/y) 

F L Total F L Total 

~ining Equipment 932 0 932 963 0 963 

Transport Vehicles 1,412 0 l,-112 1,870 0 1,870 

Administration Equipment 28 122 150 28 122 150 

TOTAL 2,372 122 2,494 2,861 122 2,983 

(2) Cement Plant (Base Estimate) 

Calculations are for the complete plant and include the 
full range of facilities fro~ those for intake and 
storage of raw materials, dry milling equipment for raw 

materials, finishing equipment doi.;n to bagging/dispatch 
facilities. 

Case-1 Cement Plant (L'"nit: l,000 CSS) 

Case 1-.:\ Case 1-B 
(300,000 t/y) (400,000 t/y) 

F L Total F L Total 

Rai.; Materials Intake 4,725 533 5,258 5,-133 617 6,050 

Raw MaLerials ~Ii 11 ing 8,858 1,333 10.191 10,275 1,133 11.-108 
Calcination Equipment 30. 16 7 3,358 33,525 31,100 3,783 37,883 

Finishing Equipment 10,417 583 11, 000 11, 992 642 12.634 

Packing and Delivery 758 358 l, 116 875 417 1,292 

TQT;\L 54,925 6. 165 61,090 62,675 6,592 69.267 
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Case-2 Cem~nt Plant ([nit: 1,000 L:ss > 

Case 2-. .\ Case 2-B 
(300,000 t/yJ (400,000 t/y) 

F L Total F L Total 

Raw Materials Intake 4,908 5~3 5,441 5,650 617 6,267 
Raw Materials ML ling 9,208 1,333 10. 541 10,683 l,133 11,816 
Calcination Equipment 31,367 3,358 3.:1 '725 35,467 3,783 39,250 
Finishing Equipcent 10,833 583 11t.:t16 12,467 S42 13,109 
Packing and Deli\"ery 783 358 l t 141 90C 417 l,325 

TOTAL 5.:1'099 6,165 63,264 65,175 6,592 71,767 

(3) ~tility Facilities (Base Estimate) 

Including facilities for diesel electric generation, 
the substation, fuel oil storage and water supply 
facilities . 

Case-1/3 (L"nit: 1, 000 L"SS) 

Case 1-A/3-A Case 1-B/3-B 
(300,000 t/y) (400,000 t/y) 

F L Total F L Total 

Power Generation 6,683 683 7,366 7,871 788 8,659 

Facilities 
Sub-station 479 21 500 5.12 25 56i 

Fuel oil storage 92 8 100 107 10 l 1 7 
water Supply Facilities 317 258 575 338 283 621 

TOTAL 7,571 970 8,541 8,858 1' 106 9,964 
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Case-2 (L'nit: l,000 rss) 

Case 2-.-\ Case 2-B 

(300,000 t/y) (400,000 t/y) 

F L Total F L Total 

Power Generation 6,683 683 7,366 7,871 788 8,659 

Facilities 
Sub-station .pg 21 500 542 25 567 
Fuel oil storage 92 8 100 107 10 117 
Water Supply Fae il it ies 263 350 613 283 375 658 

TOTAL 7,517 1,062 8,579 8,803 1,198 10,001 

(4) Auxiliary Facilities (Base Estimate) 

Including the Laboratory, Warehouse, Repairs Shop, 
Administration Office, etc. 

All Cases (Unit: 1,000 L'SS) 

Foreign Local Total 

Laboratory 183 175 358 
¥.'are house 33 300 333 
Repairs shop 3G8 317 625 
Administration Otfice 317 850 1,167 
Others 0 142 14 2 

TOTAL 841 1,784 2,625 
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(5) Secondary Processing Facilities (Base Estimate) 

Including storag~ facilities for clinker and gypsum, 

finishing equipment, bagging and delivery facilities, 

finished product ~arehouse and administrative office 

and facilities. 

Cases 3 ([nit: l,000 L'SS) 

Foreign Local Total 

Clinker and Gypsum 1,233 117 1,350 

Finishing Equipment 3,000 408 3,408 

Bagging and Delivery 217 67 284 

Product Warehouse 0 333 333 

Administration Off ice 117 208 325 

TOTAL 4,567 1,133 5,700 

(6) Shipping and Transportation Facilities (Base Estimate) 

Case 1/3 
Including the conveyor equipment for shiploading of 

clinker and the freight cars used for the shiploading 

of bagged cement. However, the calculations do not 

include costs for extension of the pier. 

\'I - 2 0 



Cases 1/3 ( l. n i t : l 000 l"SS) 

Foreign Local Total 

Clinker Shiploading 3,708 -.192 -l '200 

Equipment 

Freight Cars for -l 2 2 333 775 

Shiploading 

TOTAL -l,150 852 ..t,975 

Case 2 
Including bagged cement warehouse facilities on 

Mahajanga harbor premises, freight cars for 

shiploading, and the freight cars used for transport 

between the plant and the warehouse. 

Cases 2 (Cnit: 1,000 CSS) 

Foreign Local Total 

Cement Y.-arehouse at 0 917 917 

Port 

Freight Cars for 3,982 0 3,982 

Shiploading 

TOT . .\L 3,982 917 4,899 

(7) Span: parts 

Spare parts equivalent to one year use are included in 

the above es~imated equipment costs. 
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(8) Summat'Y Sheet fat· Construction Costs \Base Estimate) 

Case-1 TOLI .-\R.-\ 

( L-n it : l,000 L"SS) 

Case 1- .-\ Case 1-B 

(300,000 t/y) (-100,000 t/y) 

F L Tota: F L Total 

Quarry 2,830 122 2,952 3,319 122 3,-t-ll 

Cement Plant 5-t,925 6,165 61'090 62,675 6,592 69,267 

Ct.ility 7,571 970 8,5-tl 8,858 l. 106 9,96-l 

Auxiliary 8-t l 1,78-t 2,625 8-t l 1,78-l 2,625 

Shipping -t,150 825 -l,975 -l,150 825 -t,975 

Total 70,317 9,866 80,183 79,8-t3 10,-t29 90,272 

Case-2 ~L\H:\J A~G.-\ 

(L.nit: 1,000 l"SS) 

Case 2-..\ Case 2-B 

(300,000 th·) (-IOn,ooo t/y) 

F L Total F L Total 

Quan·.\- 2,372 122 2,-t9-t 2,861 122 2,983 

Cement P 1 nn t. :)7 ,099 6. 16 :=, 63,26-t 65,17;) 6' :192 71. 767 

l"tili.ty 7,517 1'062 8,579 8,803 l ' 198 10,001 

..\uxiliary 8-l l 1,78-t 2,625 8-t l l. 78-t 2,625 

Shipping 3,982 917 -t,899 3,982 917 -t,899 

Total 71, 811 1 o. o:=,o 8 l • 861 81. 662 10, 61 '."l ~2 '2 7:=, 



Case-3 TOLIARA/TOA~..\SISA 

(Cnit: 1,000 l"SS) 

Case 3-..\ Case 3-B 

(300,000 t/y) (-100,000 t/y) 

F L Total F L Total 

Quarry 2,830 122 2,952 3,319 122 3. 4-l l 

Cement Plant 5-l,925 6. 165 61,090 62,675 6,592 69,267 

Ftility 7,571 970 8,541 8,858 1,106 9,964 

Auxiliary 841 1. 78-l 2,625 8-l l 1,784 2,625 

Shipping 4. 150 825 -l,975 4,150 825 4,975 

Secondary 5,292 1,241 6,533 5,292 1,241 6,533 

Processing 

Total 75,609 11. 107 86,716 85,135 11, 670 96,805 

(9) Plant Construction Cost (Budget) 

The estimated Plant construction budget was calculated 

as follows using the Base estimate shown in above and 

assuming that work begins in 1994 and will be completed 

in 1996. Further, the Physical Contingency is included 

in the Base Estimate. For details refer to Table VI-1 

through 6. 

F L Total 

Case 1-A 80,255 9,744 89,999 

Case 1-B 90,923 10,307 101,290 

Cas~ 2-A 22,567 9,928 92,495 

Case 2-B 93,681 10,491 10-l,172 

Case 3-A 8Fl I 645 10,985 97,630 

Case 3-B 97,373 11,5-lB 108,921 
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Table VI-1(1) Hajor Equipment List (300,000t/y) 

H/C No. 

1 

2 

3 

4 

5 

6 

7 

Ha chine 

Impact crusher 

Impact crusher 

fiaw •aterial mill 

Blending storage silos 

Kiln 

Kiln main exhaust fan 

Electrostatic 
precipitator 

Hajor specifications 

Capacity: 250t/h 
Particle size: inlet 100 •• 

outlet 40 •• 
Electric •otor: lSOkW 

Capacity: 200t/h 
Particle size: inlet 200 •• 

outlet 40 •• 
Electric •otor: lSOkW 

Virtical •ill ro-Iler type 
Capacity: 75t/h 
Diaensions: Table 2.3a If> 
Electric notor: 580kW 
Motor for separator: 37kW 

or less 
or less 

or less 
or less 

Continuos blending silo (concrete) 
Voluae: 1600 • 3 = 1200t 
Storage silo (concrete) 
Voluae: 1600 • 3 = 1600t 

Totally welded steel construction 
Capacity: 41.7t/h (clinker) 
Dimensions: 3 .8m If> X 60a 
Number of revoluti~ns: 2.2 rpm 
Electric motor: DC 150kW 

Double-suction turbo fan 
Suction quantity: 1250Nm~ /min 

28508113 /min 
Static pressure: 800mmAq 
Temperature: 350-C 
Electric motor: DC 800kW 

Inlet gas rate: 1850Nm3 /min 
26008m 3 /min 

Gas temperature: llO"C 
Dust content: Inlet 100 g/Nm3 

Outlet 100mg/Nm3 



Table VI-1(2) 

HIC No. Hachine 

8 Coal aill 

9 Air quenching cooler 

10 Clinker silos 

11 Ce•ent •ill 

12 Cement silos 

13 Cement packing machine 

Hajor specifications 

Virtical aill roller type 
Capacity: lOtlh 
Diacnsions: Table 1.4•.; 
Electric aotor: 150kW 

I-Stage holizontal grate cooler 
Capacity: 41.7tlh 
Diaensions: Jax 13.6aL 
Electric aotor: llkW 
Cooling gas rate: 2200Na3 lain 

24408a3 lain 
Teaperature: JO'"C 
Fan aotor (total}: 200kW 

Cylindrical concrete silos 
Voluae: 3600 a3 (5000 t) X 4 

Horizontal dual ball aill 
Capacity: 25tlh X 2 
Diaensions: 2. 75a.; X IO. 7mL 
Electric aotor: 950kW 

Cylindrical concrete silos 
Volume: 2000 a3 (2500 t) X 4 

4-Tube type packer 
Capacity: 50 tlh X 3 



Table VI-2 {l) Major Equipaent List (400.000t/y) 

K/C No. 

1 

2 

3 

4 

5 

6 

7 

Machine 

lapact crusher 

lapact crusher 

Rav aaterial aill 

Blending storage silos 

Kiln 

Kiln main e.llhausl fan 

Electrostatic 
precipi La tor 
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Major specifications 

Capacity: 300t/h 
Particle size: inlet IOOaa or less 

outlet 40aa or less 
Electric aotor: 180kV 

Capacity: 250t/h 
Particle size: inlet 200aa or less 

outlet 40aa or less 
Electric aotor: 180kV 

Virtical aill roller type 
Capacity: lOOt/h 
Oiaensions: Table 2.Sa; 
Electric aotor: 800kV 
Hotor for separator: 55kV 

Continuos blending silo (concrete} 
Volume: 2000 a3 = 1500t 
Storage silo (concrete) 
Volume: 2000 • 3 = 2000t 

Totally welded steel construction 
Capacity: 55.6t/h (clinker) 
Diaensions: 4.la; X68a 
Nuaber of revolutions: 2.2 rpm 
Electric aotor: DC 150kV 

Double-suction turbo fan 
Suction quantity~ 1660Nm3 /min 

3790Bm3 /min 
Static pressure: 800mmAq 
Temperature: 350-C 
Electric motor: DC llOOkW 

Inlet gas rate: 2460Nm3 /min 
34508m3 /min 

Gas temperature: llO"C 
Dust content: Inlet 100 g/Nm3 

Outlet 100mg/Nm3 



Table VI-2(2) 

HIC No. Machine 

8 Coal ail! 

9 Air quenching cooler 

10 Clinker silos 

11 Ceaent •ill 

12 Ceaent silos 

13 Ceaent packing machine 
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Major specifications 

Virtical aill roller type 
Capacity: lOt/h 
Diaensions: Table l.4a t\ 
Electric aotor: 150kV 

I-Stage holizontal grate cooler 
Capacity: 55.6tlh 
Diaensions: 3aX 18aL 
Electric aotor: 15kV 
Cooling gas rate: 2930N•3 lain 

32508•3 lain 
Teaperature: 30-C 
Fan motor (total): 270kV 

Cylindrical concrete silos 
Volume: 3600 • 3 (5000 t) X 4 

Horizontal dual ball aill 
Capacity: 33t/h X 2 
Diaensions: 3.2•• X 10.2aL 
Electric aotor: 1300kV 

Cylindrical concrete silos 
Voluae: 2000 a3 (2500 t) X 4 

4-Tube type packer 
Capacity: 50tlh x 4 



Table VI-3 

MIC No. 

1 

2 

3 

4 

Major Equip•ent List (150.000t/y) 
[Secondary processing center in Toamasina] 

Machine Major specifications 

Clinker silo Cylindrical concrete silo 
Volume: 3600 • 3 (5000 t) 

Ce•ent •ill llorizontal dual ball •ill 
Capacity: 20t/h 
Di•ensions: 2.6.; X 10.Z•L 
Electric •otor: 800kW 

Ce•ent silos Cylindrical concrete silos 
Volume: 800a3 (1000 t) X 2 

Ce•ent packing •achine 4-Tube type packer 
Capacity: 50t/h 
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Chap t ~ 1· \ I I 

l'L.\\T OHG.\\I:'.,\TIO\ .\\D on:HllE.\Ll COSTS 



'd I. ?lant Oq;anizat ion and O\·erhead Cust s 

' ~ . I'e1·so1:nel Orga:1i2ation 

Personnel organization will vary according to the automation 

level and productive capacity of machinery together with 

local labor conditions. As the present project is for a 

medium size plant with an annual productive capacity of 

300,000 to ~00,000 tons of clinker a level of labor produc­

tivity exceeding 1,500 tons per capita is to be aimed for. 

Consequently 183 personnel are to be posted in the Cement 

Plant, 32 in the quarry giving a total workforce of 215 

personnel. 

Further, for Case 3 in the event of construction of a 

milling plant at Toamasina it is planned to post 19 

personnel so that the grand total for personnel would be 

234. 

Figure \"II-1 and 2 show details of organization charts. 

2. Administrative Overhead 

These costs are expenditures for rent/lease of Project 

administration offices, administrative expenses, personnel 

fringe benefits, and other indirect allowances of the 

project. The budget is set at 60% of the recruitment and 

salary expenses. 
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figure VII-2 
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Chapte1· \Ill 



The manpo\.·~·r required for c.perat ion of the present project 

has already h•~t>!l outlint·d in Chapter \·11. Tht~ follo\."ing 

represents a breakdoKn of the personnel details of the 

indi\·idual cast's hPing considered. 

Case-1 

General ~lanage r 

'tanager -l 

Superintendent 6 

Engineer 22 

Foreman 8 

Clark 28 

Skilled Labor 115 

l'nskillt..d Labor 31 

Total 21~ 

2. Operating System 

a. Operating shift 

b ... \nnua l opfJrat i ng cla:•s 

:L La b o r C: o s t 

( l'n it : Person) 

Case-2 Case-3 

-l ~ 

6 6 

22 2-l 

8 8 

28 32 

135 12-l 

31 3-l 

235 2 3-l 

3 shift operation 

300 da~·s 

Labor costs nre expressed in dollar terms and \."ill he held 

n t t h P 1 e \" e l s i n d i c a t Nl h e re i n t h e f u t u r c n l s o . :\ n n u a l 

salaries detf!rmined b~· rank (\.·ith one month bonus included) 

nrr as indicated bclo~. 
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G•'IH'!':-i l 'tanager l"SS ti,OO!l/Y 

~lanage 1· l"SS :; , ='i!lll/Y 

Superi nt endt'nt l·ss 2,:100/Y 

Engineer l"SS I , 800/Y 

Foreman l·ss I , 200/Y 

Clark l"SS I , IHIO/Y 

Skilled Labor rss 800/Y 

rnskilled Labor l·ss 320/Y 
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l. P:·ojcct lmplt:mentat ion Scht:dule 

It is estiffiated that bet~een 36 and ~2 months ~ill be neces­

sary for the follo~ing stages of implementation from ~orks 

contract to completion invol,ed in the construction of the 

Cement Plant. 

{I) Completion of Feasibility Study 

* Revie~ of Project and Amendments 

* Completion of \ecessary Preliminaries (Site, Scale of 

Production) 

* Detail Study of Quarry and Plant Site 

(2) Acquisition of sites for Cement Plant and Quarry 

(3) Securing of Approval from the Government Authorities 

concerned. 

(~) Basic Engineering 

* Determination of plant specifications 

* Preparation of Tender Documents 

* Determination of Project Organization 

* Preparation of Engineering Contractors/Suppliers List 

(5) Tender 

* Evaluation of Tender documents 

* \egotiations for Contract 

(6) Contract 
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ri~·tail :1t:sig:1 Stud:: c,f f'l<~nt and _.;utho1·i::at ion of this 

Report and Approval of Contractors' Conditions of ~ork 

(8) Construction and Installation ~ork 

x Super•:ision of ccnstruction and installation hOrks 

* .-\pp i· o \" a 1 of pay schedule 

* Examination of P r·ogres s of \.."01·k 

* .-\djustments in Progress of \\ark 

(9) Personnel Recruitment 

Training 

(10) Commissioning 

Final adjustments to Construction and installation ~ork 

.-\djustments to Start up Schedule and Delivery of Ra~ 

~aterials Trial Run 

(11) Delivery of Plant 

Ho~ever, the ~illing Plant at Toamasina indicated in 

the process schedule ~ill not necessarily be ready at 

the same time as the cement plant. It is perhaps 

preferable that a feasibility study for this be 

conducted after the lapse of a re~ years. 

2. Time Schedule 

The follo~ing implementation schedule is assumed for the 

present project. 
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~checluled 

a. Feasibility study 7 months Dec. , '90 

Aug., '91 

Jul., '91 

b. Decision on project 

implementation 

:i months Dec., '92 

c. Company foundation 

detailed project plan 6 :nonths 

d. Fund raising, preparation 

of implementation, site 

acquisition 8 months 

e. Basic design, preparation 

of tender -1 months 

f. Tender, eYaluation, EPC 

Contract 8 months 

g. Construction ''Ork 3-1 months 

h. Trial run, transfer -1 months 

i. Commercial operations from 

Jan., '92 - Jun .. 

~1ay, '92 - Dec., 

Jan., '93 - . .\pl' . ' 

~Iay, '93 - Dec., 

Jan., ' 9-t - Oct., 

Sep., '96 - Dec., 

Jan., '97. 

Details of time schedule is as per Figure IX-1. 

3. Total InYestment Cost 

In adJition to the land acquisition cost and the plant 

construction c0st in Chapter~ and VI, other inYestment 

costs are esfimated as follo~s. 

(1) Site Preparation Cost 

'92 

'93 

'93 

'96 

'96 

The preparation costs for the different candidate 

sites, taking into account the particularities inYolYed 

in each case, are estimated as follo~s. 
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Case rss l .. rnn, oon 
Case ... rss 880,000 -
Case 3 rss 1,:100,000 

(2) Freoperational Expenses 

These expenses are earmarked as costs of the Project 

o~ner to be paid once project implementation is 

actually initiated and in~lude the follo~ing items. 

I) Project Promotion Expenses 

These are expenses required once the decision to 

in~est in the project has been made and include 

those relating to company foundation, 

registration, acquisition of various permits and 

approvals (including those for quarrying rights 

for limestone, clay, river sand,etc.), for 

negotiating long term foreign funding, overseas 

technical inspections, and the various other 

negotiating activities concerned. 

Foreign currency portion (F) 

Local currency portion (L) 

2) Technical Advisory Service (F) 

t:SS 250,000 

css 250,000 

CSS 1,590,000 is to be earmarked as the total 

expense for employment of overseas technical 

advisors and specialists. These specialists 

~ill assist the project o~ner as engineers from 

the beginning of the project to completion and 

plant delivery. A total of about 100 man months 

'-"ill be secured. 

3) Recruitment and Personnel Expenses (L) 

1 x - ·1 



emp l c,y,:d h:-- t ht· i_,\,-:"lt: :· during the st agt s of 

project imph·mentati01·:. Tho:- follo1..-ing sho .. ·s th•_· 

schedule for the ir~cn:ases in the total 

recruited personnel to be effected over the 

years i n\·o 1 \·ed. 

( l-n it: Persons) 

Case-I Case-2 Case-3 

1992 i -l 14 14 

1993 2 -l 24 2-l 

199-l -l -l -l -l -l 8 

1995 107 107 118 

1996 216 236 235 

The budgets for the individual cases is 

calculated as follo~s: 

( L) 

Case rss -168,920 

Case 2 L·ss -184,920 

Case 3 rss 504,020 

~) Training Expenses (F) 

OJT forms the basic form of technical training. 

Ho~ever, for top level executives OJT ~ill be 

preceded by training at overseas sites. It is 

assumed that training of 5 engineers from each 

department and of the Plant ~anager ~ill be con­

cerned. The budget for this is estimated at rss 
135,500 in each case. 



~1 ) : L· ~ s i r ~ t ht_· ·~ L" s t : .. ~ :.: : , 

T i li s t.: x p e n s t: c c: \- c r · s c 8 :; t s i n c- u 1 -i- t:: d h y u t i 1 i t i e s 

used in the no load test after 'lechanical 

completion together ~ith costs for ra~ 

materials, auxiliary materials and utilities 

used in the load test runs as ~ell as costs for 

parts and expendables, etc. 

of the saleable product ~hich is manufactured 

during the load test shall be deducted from 

these expenses. A variable expense equaling -18 

hours has been calculated and is presented for 

reference here. 

l-S~ 

F L Total 

Case L\ 23,000 27,000 50,000 

Case lB 31,000 36,000 67,000 

Case 2..\ 31,000 32,000 63,000 

Case 2B 31,000 42,000 73,000 

Case 3..\ 23,000 24,000 -17,000 

Case 3B 31,000 34,000 65,000 

6) ~iscellaneous Expenses 

A sum of lSSI0,000 per annum has been earmarked 

(total CSS50,000) as the allo~ance for other 

expenses not included in the above categories 

such as Tax and public imposition costs, etc. 

7) Contingencies 

Ten percent of each cost estimated Above has 

been ea1·ma1·ked as the physical contingenc~· fo1· 

t hf! huclg<d . 
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-:-!.,.· .. ;!: : "::'":... I\-.- • r, . . ', 
l .\- ... ~· 

(3) I:::e:·est ~:;.n-ing Const1·uction 

( -t ) 

:r-.e int~'!'•:St dt:!'"ing co1;,st1'"uct:on is calcuiat.ed on tbe 

capital b0~~o~ed for the indi¥idual expenses during the 

period frcm the year ~f their outlay to the project 

completion date in 1996. Borro~ed capital is assumed 

to represent 70 % of the indi¥idual outlay 

ex p e n d i t u :· e s . Further, the capital outlay schedule 

used for purposes cf calculating interest (shoKn in 

Tables IX-2 to IX-7) presents figures baseJ on the Ease 

Cost Estimate to ~hich a price contingency (escalation) 

has been added for the period of capital outlay in­

volved in each case. The interest during construction 

as calculated in line ~ith the above principles i~ as 

folloi.·s: 

Case 1-A rss 19,638,000 

Case 1-B rss 21,998,000 

Case 2-..\ rss 19,936,000 

Case 2-B rss 22,369,000 

Case 3-..\ l"SS 21,368,000 

Initial i·:orking Capital 

Estimated intinial KOrking capital is as folloKs. 

(Details are table IX-20 through IX-25.) 
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F L :-ot~il 

Case lA 1 • 0 12 73 l 'Ci85 

Case 18 1,350 9-1 1,-1-1-1 

Case 2 . .\ 1,195 12-! l '31 9 

Case 28 1 '5 9-1 165 1,759 

Case 3 . .\ 1,049 93 1,142 

Case 38 l '38-l 129 1 • 5 13 

(5) Total Capital Requirement 

Table belo~ summarized the total capital requirement 

obtained from the above analysis. 

( L"ni t 100 t:SS) 

F L Total 

Case lA 105,907 12,576 118,483 

Case lB 119,600 13,149 132,749 

Case 2A 107,970 12,158 120,128 

Case 2B 122,111 12,732 134,8-13 

Case 3A 114,027 13,995 128,022 

Case 3B 127,720 14,569 142,290 

Detailes of calculation data on the above investment 

costs are as per Table IX-1 through IX-19. 

(6) Financing Plan 

The total capital requirement as sho~n in the previous 

section is to be funded under the follo~ing conditions. 
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fur.ding of capital and it is also <=1ssumed that 

borro~ed capital ~ill be obtained from overseas 

financial institutions in the form of iong term 

deferred payment basis financing. The paying up of 

equity capital and <:he bor!·o•..-ing schedule for long 

term capital loans are to organized in accordance 

~ith the respective ratios of 30% and 70% in 

accordance 1.·ith the capital outlay schedule (Table 

IX-2 to 7). 

2) Conditions of Long Term Capital Loan Finance 

The financial institution to provide a long term 

capital loan is still unJecided, and the conditions 

assumed belo~ are based on the conditions of 

Suppliers' credit of the Japan Import Export Bank. 

a. Conditions of Repayment 

The principal of t~e loan is to be repaid in 20 

equal semi-annual installments ~ith the first 

repayment being made in the middle of the first 

year of commercial operations. 

c. Interest 

~nnual interest is calculated to be 7.5%. 

Further as security on the finance from the 

Japan Import Export Bank a sovereignty guarantee 

is to be requested of the relevant govPrnment. 
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:n c o :1 d i : i c n s o f t h L' 5 h u : · t -:· e nn I. o a n 

C a p i t a 1 i n t e n· s t f o r a s ho r t t e nn 1 o a n i n 

~adagascar is het~een 17 and 20% (B\l). As the 

present analysis is conducted in terms of CS 

dollars it is necessary to take into account the 

deflater effect of ~adagascar over the past. Since 

the GDP deflater in ~tadagascar has been bet1..·een 15 

and 18% to date in the recent past the current 

interest can be judged as rather lo~. For present 

purposes an annual interest rate of 7.5% equal to 

that for the long term loan has been employed. 
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Table IX - 1 

DI SllURSDIEHT SCllEDULE 

1992(Fl 1992(Ll 1993(Fl 1993(L) 1994(Fl 1994(L) 1995(F) 19!15(L) !9!1G(F) 19!lG(L) TOTAL(F) TOTAL(Ll 

LAND AQUISITION o.oi O.Ol O.Ol 100.0l O.Ol 0.0'( O.Ol O.Ol O.Ol O.Ol O.Ol lOO.OX 

SITE PREPARATION o.oi O.Ol 0.01 50.0l a.ox 50.aX 0.0l a.ox O.OX O.OX 0.01 lOO.OX 

QUARRY EXPLOITATION o.oi o.ox o.ox O.Ol O.Ol O.OX 50.0l 30.0l 50.0l 1a.ox 100.0X 100.0X 

..... rl.AllT CONSTRUCTIOI! 0.0l O.Ol o.ox o.ox 40.0l 30.0l 3-1.0l 40.0l 26.0X 30.0X 1ao.ox 100 ox 
x UTILITY FACILITIES O.Ol O.Ol a.ox a.ox 40.0l 30.0X 34.0X 40.aX 2G.Ol 3a.ox 100.0X lOO.OX 

AUXILIARY FACILITIES a.ox O.OX 0.0l a.ox 40.0X 30.al 34.0l 40.0l 26.0l JO.OX lOO.OX 100. ox 

SlllPPlHG FACILITIES a.ax O.OX a.ox O.OX a.ox O.OX 40.0X 40.0l GO.OX 60.0X 100.0l 1ao.ox 
..... 2-NDERY PROCESSING a.ox a.ox O.OX a.ox ID.OX 10.0X 50.0X 50.0l 40.0l 40.0X 100.0l lOO.OX 
..... 

PREOPEllATlONAL EXP. 6.Jl 7.5X 25.Zl 11.51 t7.6X 15.41 23.0l 24 .Bl 27.9X 40.BX 100.0l 100.0X 

INITIAL VORl'G CAPTL a.ox O.OX O.OX 0.01 O.Ol a.ox a.ox a.ox 100.0l 100.0l 100.0l 100 ox 



Table IX-2 TOTAL CAPITAL. RF.QUIRE'ff'T ES CASE I-A 
w~ IT : 1. ooo 1;ss1 B~St: P.I (1Gf T 

1992 1993 19!14 19!15 19!1fi 701·\I. cm H 

(F) ( i.l TOTAL (f) (I.) TOTAi. (F) (I.) TOTAL (f) (L) TOTAL (F) ( l.) TOTAL (F) ( l.) TOT Al. ~- (F)_ J _(LJ _ '. rornj 
1000$).~ !000$)$1000~): 

L'-~D AQl ISITIOS 0 0 0 0 125 125 0 0 0 0 0 0 o 0 o o 12:1 125 I~---~ h .. :~g-11..:~~j SITE PREPARATIO~ 0 o o 0 700 700 o 700 700 0 o o o o o 0 1-100 1-100 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l I . 

Ql'W)' E\PLOIT.UIOS 0 0 0 o o 0 0 o o 1688 37 1725 1756 R5 1811 3111 122 3!'lG6 !2;830, 122:2,~:,2: 
0 o J o o o 0 o 0 0 0 0 0 0 0 0 0 0 - l- l ; 

PLA.q COSSTRt;CTJ OS 0 0 0 0 o o 25203 1850 27052 22279 2466 24745 17718 lR50 19568 (15200 Gtr.~ 71365 r .. ,,; 1 '· "·' ,, ·"' ; 
l'TI LI TY F ..\Cl LIT I ES 0 0 0 0 0 0 3474 291 3765 3071 3R8 3459 2442 2!11 2733 R!lR7 !170 9%7 7,!171 [170 '8,fill] 

....... \l'\ILIAR\' FACILITIES 0 0 0 0 0 0 386 535 921 341 714 1055 271 !135 807 !1!18 178-1 2782 8·11 I I, iHI ! 2,f.2'1: 
x SRIPPl~G F\CILITIF.S 0 0 0 0 0 0 0 o o 1980 330 2310 3089 4!1!1 35R1 !1070 825 58% 1'·1:10 I H~;l; I,~;~. 

2-som PROCESSISG 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 o ! o I o ; 
0 0 0 0 0 0 o 0 0 0 0 0 0 0 o o 0 o . ! J 

"' 
PREOl't:Rm om EXP. m 86 221 607 133 no H2 178 619 GOO 287 887 7R6 !101 1287 2:1G!l I IH!1 3754 , 2, l!JR ! I, 18:1 : 3,:1H3 

- -! I -
SlB-TOJ.\l. 13t 86 221 607 958 1565 29501 3!'153 33058 29960 4221 31181 26063 37!17 29820 8G2G9 I 257G 9RIH5 ril. 1 ~il~1 17,f116 H\mll 

IST. ST DlR'G f JSST. S 6 6 126 126 4586 45R6 6892 6R92 8029 R02!1 l!IG:l8 0 l!lfi38 

TOTAL 140 86 226 m 958 1691 34090 3553 :176H 36852 4221 41073 34093 3757 3784!1 IL5!l07 1257G 118483 

l~ITl~l •OR~·c CAPTL 1013 72 1085 i013 72 1085 

PTA!. CAPTL REQl'IR' T uo 86 226 732 958 1691 34090 3553 37644 36852 4221 41073 3f1I06 3R29 38~34 106920 12648 I I 95f>8 



TABLE IX - 1 

TOTAL CAPITAL REQll I RE!otf.llT CASE 1-11 
(UNIT : 1.000 USS) 11.\St: llLOGH 

1992 1993 1994 1995 1996 TOBI. CASf.: H 
(F) (Ll TOTAL (F) (I.) TOTAL (F) (I.) TOTAL m (L) TOTAL m (L) TOTAi. (Fl ( Ll TOTAL [lF> .j (t}_-JTOiALj 

1000$)~10Q0$)!1000$~ 

L'-\D ~Ql'ISITIO~ 0 0 0 0 125 125 0 0 0 0 0 0 a 0 0 0 12'i 125 0 12!1 1 125 

SITE rREP.\RATION 0 0 0 0 700 700 0 700 700 0 0 0 0 0 0 0 1100 HOO -~ _- 0 i ;.100 p·. 100 1 
0 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 0 0 

Ql'ARRY EWLQIT.\TIO~ 0 0 0 0 0 0 0 0 0 1980 37 2016 2059 Sri 2141 4039 122 4161 3,31$ - i~213,_1 __ 11l 
0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 

rLl~T CONSTRUCTIO~ 0 0 0 0 0 0 28759 1978 30736 25423 2637 28060 20219 1978 22196 74400 6'i!l2 80992 12,-675 _11,592. ll9121i7 I 
l'TILIH FACILITIES 0 0 0 0 0 0 4065 332 4396 3593 442 4035 2858 332 3189 l0ftl5 110(1 l 1621 81 8f18 1,10619,90_1 

..... Al.'\ILIARY FACILITIES 0 0 0 0 0 0 386 535 921 341 714 1055 271 535 807 1198 17111 2782 8!1 !, i~!] 2,li~'.·~ 
x SHIPPISG FACILITIES 0 0 0 0 0 0 0 0 0 1980 330 2310 3089 495 3584 [1070 82~ ~895 I, l~O. _ R2~1 I l,!11:1, 

2-~DERY PROCESSl~G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _o _ .. o I o { 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~_'26i·t i, 19~ l ~·~'°2 l PRECPERATIOSAL UP. 134 86 221 607 133 740 442 178 619 600 287 887 797 51 l 1308 2~180 119~ m~ 

w 
SlB-TOTAL 134 86 221 1107 958 1~65 33651 3722 37373 33&18 4446 38364 29293 3936 33228 97602 131·19 110751 2,0~0. a3, IHI !1!111!19 1 

l!ff ST OCR' G CO/iST' N G 6 126 126 5185 5185 7735 7735 8947 8917 21998 0 21908 

TOTAL 140 86 226 732 958 1691 38835 3722 42558 41653 4446 46099 38240 3936 42175 119600 131-l!l 132749 

l~ITIAL ~ORl'G CAPTL 1350 94 1444 1350 94 14H 

TOTAL nm R£Ql:IR' T 140 86 226 732 958 1691 38835 3722 42558 41653 4448 46099 39590 4030 43619 120950 13243 134193 



TABLE IX - .\ 

TOTAL CAPITAL RF.QUIRE!IENT CASE 2-A 
(UN IT : I. 000 liS$) R·ISt. flt l1f,f.T 

1992 1993 1994 1995 1996 TOTAi. . ~-ASF. : .2 A 

(fl (L) TOTAL (Fl (L) TOTAi. (fl (L) TOTAi. (F) (L) TOTAL (F) (I.) TOTAi. (F) ([.) TOTAi. l (t).j .. (L) :rorn 
IOOOJ){IUOO~)CIUOO~ 

L.\.~D AQl'ISITIO~ 0 0 0 0 I I 0 0 0 0 0 0 0 0 n 0 I I I 0 i I ; I • 

SITE PREPARATIO!I 0 0 0 0 444 444 0 4H 444 0 0 0 0 0 0 0 Rl!ll AA8 o! RAAI 8AA 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n ! j 0: 

QUARll\' EWLOITATIO~ 0 0 0 0 0 0 0 0 0 1415 37 14fi2 1472 8!i Hi!i7 21!1111 122 3008 [ 2m ! in 1 mt ; 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0 I j 0 j 

PLA~T COSSTRLTTIOS 0 0 0 0 0 0 26200 1R50 28050 23161 24116 251127 18420 IR50 20269 67781 lllfir> ?:Hlt6 \ 57099 J GI r.:, : 1;3~r, I 

l'TILITY FACILITIES 0 0 0 0 0 0 3449 319 3768 3049 42!'> 3474 242!i 319 2744 am 101\2 9!JR5 7!'17 j 1062 '. R!>i!l 

Al\IWJtY FACILITIES 0 ~ 0 0 0 0 386 535 921 341 714 IO!i5 271 fi35 RO? !l!lH 17111 2782 HI I 17RI j ;•f.2'• 

...... SHIPPl~G F~CILITIES 0 0 0 0 0 0 0 0 0 1900 31\7 2267 2!10·1 r,•,o 3!115 ·IRflf1 !117 !1782 I 3!1R2 ! !I I 'I ~ 11\9!1 

:.....: HOER\' rROCESSISG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ! 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I O; 

PREOrERATIO\AL EXP. 134 86 221 607 133 740 442 178 619 noo 2117 887 7!17 !13 t 1331 2!1RO 121!1 37!19 i 7W7 \ 12:!1 :112r. ~ 

"'" SL 8-TOTAL 134 86 221 607 578 1185 30471 3325 33R02 30467 429!i 34761 26349 3873 30222 81!031 12F>8 IOOl!JI 171018 j IW.H. Hf.liG. 

lff ST DlR' G co~sr II 6 6 !lfl 95 4fi89 ·1689 7009 7009 8137 8137 l!l!l30 0 l!l!J30 

TOHL uo 86 226 702 578 1280 35166 3325 38491 37476 4295 41770 34486 3873 38360 10i970 121fi8 120128 

ImlAL llOR~· G CArTL 1195 124 1319 11% 124 1319 

TOTAL CAPTL REQl'IR' T 140 86 226 702 578 1280 35166 3325 38491 37476 42!l5 41770 35681 3997 39679 10916~ 12 282 121447 



.... 
;...: 

-:,..11 

L>..'D AQl11SITIO!'I 
SITE rRErARATION 

QIJARRY nrt.OITATION 

rLA.\T COSSTRL'CTIO!'I 
lTILIT\' FACILITIES 
AnlLIAR\' FACILITIES 
SHlrPISG FACILITIES 
2-SDER\' l'ROCESSISG 

rREOrER~TIO~AL E\r. 

SLB-TOHL 

IST' ST Dl.R' G rossrs 

TOTAL 

IS ITI AL \'ORK. G CArTL 

TOTAL CArTL REQUIR'T 

T1\BLE I :\ - ;, 

(fl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

134 

134 

6 

140 

140 

TOT.\L CArlTAI. Rf.QlllRF.~F.NT 

19!12 
(L) TOTAL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

86 221 

86 221 

6 

(F) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

607 

607 

95 

19!13 
(Ll 

I 
4H 

0 
0 
0 
0 
0 
0 
0 
0 
0 

133 

f178 

cm 2-R 

1!194 
TOTAL (f) (L) TOTAL (fl 

I 0 
444 0 

o a 
0 0 
a o 
a 29906 
a 4039 
0 388 
0 0 
0 0 
0 0 

HO H2 

a o o 
444 444 0 

0 0 0 
Ii 0 1707 
0 0 0 

1978 31884 26437 
359 4399 3571 
535 921 341 

a o 1900 
o o a 
o a o 

178 til9 600 

1185 34773 3494 38267 34556 

J5 5309 f1309 7879 

19!15 
(I.) 

a 
a 
a 

37 
0 

2637 
479 
714 
367 

0 
a 

287 

mo 

(llNIT : l,000 US$) 
I !l!IR TOTAi. 

TOTAL (t') (I.) TOTAi. (f) (I.) TOTAi. 

a o 0 0 0 
a o 0 0 0 
a o 0 0 0 

1743 1775 Rf1 I 81i0 :HR2 
o a 0 0 0 

29074 21025 1978 23003 7731iR 
4050 2R40 359 3199 IOH10 
1055 271 535 R07 !1!18 
2267 2!11i4 550 3!115 4Rr.f, 

0 0 0 0 0 
0 0 0 0 0 

887 7!17 545 1342 2~RO 

I I 
AAB R88 

0 0 
122 31i04 

0 0 
fif1!l2 83!160 
1198 111148 
17Rt 27R2 

!117 5iR2 
0 0 
0 0 

1230 3810 

39076 29673 4053 33726 !19712 12732 112474 

7879 OORI 9081 2231i!I 0 22369 

86 226 702 578 1280 40081 3494 43575 42435 4520 46955 38753 ~053 42806 122111 12732 13·1843 

1594 165 1759 1594 165 1759 

86 226 ~02 578 1280 40081 3494 43575 42435 4520 46%5 40347 4218 44f165 123705 12897 136002 

~\~f Ill OGI T 
rm : z a 

r o) L (ti ! rnrn l 
k I OOOS )~ I OOOS a I OOOS )~ 

O I I ! I I 
al Rlli! K>lll] 

I i a 1 

286 I I 122 i 21)83 i 
G:d75j fE.nl1jrn~J 

11803 I l!IR IOOO I I 
RI! 1 llRI I 2fi2i1 i 

:1!182 i !117 j IR~l9 1· 

_o I o ! o 
! ! a . 

2201 j . I 2:10 J 3137 i 
R:IR6!l 1 12m j !lftr.01 I 



....... 
>-: 

m 

LA.\D AOU ISlTIOS 
SITE PREP.WTIOS 

Ql'.\Ri!~· EXPLOITATIOS 

PL.\.\T COS STRL'CTI OS 
VTILITY FACILITIES 
Al'\ILliJn' FACILITIES 
SH1rr1~G FACILITIES 
MDER\' rROCESS!SG 

morERATIOSAL nr. 

St 8-TOTAL 

I ff ST Dl ft' G COSST' N 

TOTAL 

l S !Tl AL liORK' G CArTL 

TOTAL CAPTL REQLI( R' T 

TARLE IX - ll 

(F) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

134 

1'14 

6 

140 

140 

TOTAL C~PITAL REQUIRE!if.ST 

1992 
(L) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

86 

86 

TOTAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

221 

221 

(f) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

607 

607 

6 131 

1993 
(L) 

145 
750 

0 
0 
0 
0 
0 
0 
0 
0 
0 

133 

1028 

CASE 3-A 

TOTAL (F) 

115 0 
750 0 

0 0 
0 0 
0 0 
0 25203 
0 3474 
0 386 
0 0 
0 607 
0 0 

740 442 

1635 30111 

131 ·1696 

1994 
(L) 

0 
7[10 

0 
0 
0 

1850 
291 
535 

0 
124 

0 
188 

TOTAL 

0 
750 

0 
0 
0 

27052 
3765 

921 
0 

?31 
0 

629 

(f) 

0 
0 
0 

1688 
0 

22279 
3071 

341 
1980 
3157 

0 
600 

3737 33849 33117 

4696 7657 

1995 
(L) 

0 
0 
0 

37 
0 

2466 
388 
714 
330 
1\21 

0 
305 

4800 

TOTAi. 

0 
0 
0 

172!'1 
0 

24745 
34!'!9 
1055 
2310 
3777 

0 
905 

37977 

(UNIT : I ,000 USS) 
1996 TOTAL 

(Fl ( l.) TOT Al. (t') ( l. l TOT Al. 

0 
0 
0 

11:.n 
0 

17718 
2442 
2il 

3089 
2621\ 

0 
781\ 

0 0 0 
0 0 0 
0 0 0 

R!i Ill-I I 3-111 
0 0 0 

18:10 I 9!'168 6[1200 
291 2733 89Ri 
!135 R07 !l!l8 
495 35Ri 5070 
496 3123 6390 

0 0 0 
531 1317 25G9 

I 4f> I ·15 
1:.00 1!100 

0 0 
122 3f,fi6 

0 0 
6J(i5 71365 

970 9957 
1781 2782 
82fi f1R!l!'J 

1241 i631 
0 0 

12-13 3812 

28690 128·1 32974 !126fl9 1399!1 106fi54 

7657 88i8 RRiB 21 :ma 0 WfiR 

86 226 738 1028 1766 31807 3737 38544 40774 4860 45634 37568 4284 41852 114027 13995 128022 

1019 03 1142 1019 93 1142 

86 226 738 1028 1766 34807 3737 38544 40774 4860 45634 38617 4377 42991 llf10i6 l·IORB 12916·1 

HISE HI Dr.t:T 
C ~'.;f. : 3-A 

r !FL I lLl irnm_) 
~1000$)~1000~)~1000~~ 
I 0 ! 11:1 I I E1 I 

I • • 1 o , 1 ~no , i:,110 , 
i ' - i - l 0 i 

! :1830 ! 122 l 2!h2 '. 
i I I 0 · . ' . . .. 
! ~i1!12~ l filG:, ~ GIO!Hl: 
f 1:,;1 i !liO I R'ill i 

I 811 l liH1; 2fi2~: 
i W10 i Hz:,; l!li:1 
l r,zn ! 1211 '. _ri•,33: 
I ' (), 

21!18 : 121:1 3112 
I I i 
I 11ao1 i 1 :rnrF. !JIR03 i 



:..--: 

-l 

L.\.\D AQt:ISITlOS 
SITE !'REP . .\RATIO~ 

QI.Alm EXl'LOITi\TIO~ 

PL.\.\T COSSTRLTTIO~ 
mun F.\CIUTIES 
Ar\ILIAR\. FACILITIES 
SHll'PISG mtllTIES 
nom PROCESSl~G 

PRF'JPERAT I OSAI. E\P. 

Sl'B-TOr~L 

l\T"ST DlR"G msn 

TOTAL 

I Ii ITI AL llORK' G CArTL 

TOTAL C APTL REQl'I R. T 

Tt\BI.E IX - 7 

(Fl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

134 

m 

I\ 

140 

140 

TOTAL C.\PI TAI. RF.Qt:JRF.HF.NT 

1992 
(L) 

0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 

86 

86 

TOTAL 

Ci 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

221 

221 

m 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

607 

607 

6 131 

1993 
(L) 

145 
7!10 

0 
0 
0 
0 
0 
0 
0 
0 
0 

133 

1028 

CASF. 3-8 

TOTAi. (Fl 

145 0 
7&0 0 

0 0 
0 0 
o a 
0 2875!1 
0 4065 
0 386 
o a 
0 607 
0 0 

740 442 

1635 34258 

131 5294 

1991 
(I.} TOTAL (F) 

o o a 
750 750 0 

0 0 0 
0 0 19RO 
0 0 0 

1978 30736 2fi.123 
332 4396 3593 
535 921 341 

0 0 1980 
124 731 3157 

0 0 0 
188 6?9 GOO 

3906 38164 37074 

5294 8f100 

1995 
(I.) 

a 
0 
0 

37 
a 

~637 
442 
714 
330 
621 

0 
305 

f1085 

TOTAi. 

a 
0 
0 

2016 
0 

280!i0 
4035 
IOf15 
2310 
3777 

n 
90!1 

421!°19 

(UNIT: 1.000 US$) 
1!1!16 TOTAL 

( Fl ( l.l TOTAi. (fl ( I.) TOTA!. 

0 
0 
0 

20:.9 
0 

20?.19 
2Rf18 

271 
3089 
2!i2fl 

0 
7!17 

0 0 
0 0 
0 0 

Rr1 21H 
0 0 

1!17R 221(16 
332 3189 
!13!1 R07 
·l!lfi 3!1RI 
1!16 31?.3 

0 0 
!147. 1:139 

0 
0 
0 

·103!1 
0 

711110 
IO!df1 

!1'111 
f1lriO 
!i3\10 

0 
2!180 

14!°1 llf1 
1:100 1:.00 

0 0 
122 ·lllil 

0 0 
fifi!l2 80!192 
I IO!i 11621 
1"181 ?.782 
82!1 !11!% 

12-11 'ili31 
0 0 

1251 3831 

,1919 4461 36383 103993 11569 118~62 

8500 !r/!J(i 97!16 z:m~R 0 2:1128 

86 226 738 I028 1766 39552 3906 434!19 45575 50115 f10G60 41716 4464 46179 1277f.O J.1!16!1 142290 

138·1 129 1513 13A4 129 I fil3 

86 226 738 1028 1766 39552 3906 4345!1 45575 !1085 !1061\0 43100 4'1!13 47!i92 129104 11098 143803 

~ l'.1E Bl f1fi~T 

fA'.>I: : 3 R 
I (I) i ll.) l TOT-\1.: 
~ 11100~)~ lflOIJS)( 101'[1~.) r • • 

I 0 ! I h 11:, 
0 ! I :,ou Ji,(JQ ' 

I 
. 0 ., 

JJl9 122 Jiii 

I ' o; 
: C~f\"if1 : li:1n (;!1;•f,7 
! l'~:,g i 1 lllG !l!lfil 
: 811: l"iH1 ~!\;''• 

11 :11J E;''• 1~1; '• 
:1(!12 · I;• 11 f'1 ~I : Cl : 

n 
nn1 12-.1: 311;~ 

I I 

; 1m12 • 11:.i:n io1!112: 



Table IX - 8 l~EOPERATIONAL EXPENCES (CASE I-A) 

TOTAL 1992(F) l!l92(1.) 19!J3(F) 1993(1.) 1991(1'') HJ!J1(L) l!l!lfi( Fl l!l!lfi(I.) l!l!l6(F) l!l!JIHl.lTOTAl.(FlTOTAl.(I.) 
AHOLINT($) 0 () 

PROJECT PROMOTION 50~000 25000 25000 50000 50000 50000 fiOOOO fiOOOO fiOOO!l 7fi!l00 7!1000 2fi0000 2!"100011 

TECH'L ADV' RY SRVICE I fi!lOOOO 90000 0 4f>0000 0 300000 0 300000 () 1!"10000 o lf1!l!lOOO [) 

...... RECRUT' T & PERSON' I. ·168920 27240 38280 B3fi00 12f1HiO 21·1110 
x 

0 ·1fl8!J2(1 

ADMINISTRATIVE 0.11. 2813!i2 0 IG344 0 22!J68 0 38100 0 7fi271i 0 12Hllfi I 0 28 I :Vi2 

TRAINING 135500 0 0 0 0 0 0 107500 0 28000 () 13fifi00 0 

co LOSS IN TEST RUN fiOOOO 0 0 0 0 0 0 0 () 23000 2'/0IHl 2:rnoo 27(1()(1 

MI SCEl.LANEOllS 50000 0 10000 0 10000 0 10000 () lOOOll [) 10000 0 f1000!l 

CONTINGENCIES 307577.2 11500 78fi8.4 50000 12124 \ 3fi000 tri !GO 4fi7f10 2fi07:l. 57£\0ll •1f1:d II. I !l!J8f10 I 07727. 

TOT1\L :n833·1!l. 2 126500 86'112. !"·50000 I :13372 38fi000 177760 fi0:12f10 281i80!l li3:1fi!l0 f,()(ll\ I I 21 !18:1~,o 1 l R IH\1!1 



x 

:CJ 

fiE~FH.\I. 'IA:\.\(iEll 
'4.\.'i.\GFlt 
Sl:l'FR 1 ~TE~llE~T 
f~!i!SEER 
rnnnwi 
l'l.1\RK 
SK l LI.ED l.1\ROR 
ISSK 1 LI.ED l.AROR 

TOTAi. 

l!HJ2 
l!l!.13 
1 !l91 
199:1 
1991.i 

TOTAL 

R,\SE PERSONNEi. COST(CASE h\) IX - 9 

NllHllEH ANNlJAI. TOTAi. l!H.12 
CE~tENT Mil.I. QU1\RllY FIN' r. HI TOTAi. SAl.Aln'(COST($) 

I (l 0 I B,000 (i, 000 I 
:i I () ·I 3. f100 l·I. 000 2 
Ii [) () ll 2, f100 1!1,000 2 

HI :1 0 22 1,800 :rn, liOO 2 
r, 3 0 8 l, 200 !l,GOO 0 

27 I 0 28 1,000 28,000 f1 

91 2·1 () 115 800 !.12,000 0 
32 0 u 32 :120 10,2~0 2 

181 :12 0 21G 17, 120 21·1.HO 1 ·1 

TECllN 1 CAI. ADV I SOl!Y SEHV I CE 

RATE/H-M($) H-H AMOUNT($) 
15000 G 90000 
I f1000 30 ·150000 
15000 20 300000 
lfiOOO 20 300000 
15000 30 150000 

1 OB I f1!JOOOO 

llECIUI I TEMENT SCllEDlll.E SAl.i\l!Y COST :;r:11~111.1.F 
(I'\ IT: L'.,~) 

l!J!.l3 10!1·1 l!l!l!i l!l!Hi 1 !Hl2 1 m1:1 1!1!11 (!l!h 1!1!11; 

I I I I li,000 G,000 fi,flllll li,fl(]ll Ii, IHlll 
2 :1 ·1 1 ·1.000 7 ,01)(1 10' ;,(1(1 11,flllll 11.111111 
2 2 f, Ii :, , non f1 ,000 f1,llllll 1:•.:,1111 i:., 111111 
fJ 13 18 22 :l,(i00 !I, 000 2:1, ·1011 :1:·' lllfl :111,fiflll 
0 2 •I 8 0 0 {,.trill I , Hllll !l,fiflll 

10 1:1 l2 28 11,000 10,000 1:1,ll(Jfl (;'. flflfl :•x. 111111 

0 0 :1r1 l l f1 () () (l ;.ii.:' f llll) 11:~' (11111 
·1 10 18 :i2 fi-10 1. 280 :1,1.1111 : "'i lifl lfl.:' Ill 

2•1 H 107 Wl 2'/' 2HI :JH I 280 !i:I, ~.011 I;~:,, 11111 :~ 11. I Iii 



Tablt• I\ - 10 l'HEOl'Ell1\T l ONA!. EXl'ENCES CMiE: 1-11 

TOTAi. 111!12(F) l!l!l2(1.) l!J!l:HFl IU!l3(L) l!J!H(F) l!l!M (I.) l!HH!(Fl l!l!H1(Ll l!l!Hl(Fl l!l!lll(l.)TOTt\L(F)TOTi\1.(1.) 
AHlll INT($) 0 (I 

l 'HOJ ECT PHOHOT I ON fiOOOOO 2fi000 2fi000 !10000 fi!IOOll 50000 fi!IOOO fillOOll fi!lflOll 7f10llO 'i!i!Hlll 2:,ooon 2 f1!HHl!l 

n:m (. ADV' HY SR\'J('E 1 fi!lOOOO !JOOOD 0 4!10000 0 300000 o ~rnoooo II ,1f10000 o 1 !i!l!JOOO fl 

;..: RErHllT' T & PEHSON' I. 1!i8!l20 272,10 :~8280 ()3fi00 1 zr, rno 211·1 Ill 0 ·lflll!li'O 

,\llHINISTR~TIVE 0.11. 28Dfi2 0 16:1H 0 2:Wfi8 0 :18100 fl 7f1:>.71i ll 1 f.Hfili I () 28 I :1:1:1 

THAIN ING 1 :1r1f100 0 0 0 0 0 0 JO?fiO!l fl 2H[)[)fl ll I 3f1f1Dfl fl 

N LOSS IN TEST RllN fi'lfl!IO fl 0 0 fl :111rno :lfifl[lll Wl!Hl :rnoofl 
0 0 ll II ll 

HI SffU.ANEOUS fiOO!lO 0 l!JOOO 0 10000 0 10000 ll lOOllll !l l ll!JOI) ll f10!IO!I 

CO~TISGENCIES :rn!1211. 2 11500 78fi8.1 fiOOOO 1212•1. 35000 !GIGO 1:,n10 r.i;on. f18'1U!l ·11»1 l II. t.O!lfir10 108f\27. 

TOT1\L ll020·Hl.2 126500 86H2. 550000 133372 ~~,1riOOO 1777GO f1032f10 2Hli80!1 fH2·10ll fil!Jfd I 2207lf1U I l!MH!Hl 



...... 
x 

I 

N 

GE~ER·\L HA."r\GER 
'i~SAGF.R 
SllPER I NTENllnT 
ENGINEER 
FOREH.·\N 
Cl.ARK 
SK I LI.Ell l.1'ROR 
li~SK I I.LED l.,\BOR 

TOTAL 

l!J92 
1993 
199·1 
199:1 
1996 

TOTAL 

HASE PERSONNEL COST ('!\SE: 1-ll IX - 11 

NUMllEH ANNUAL TOTAL l!J92 
n:MENT MILL QIJARl!Y FIN' G Ml TOT1\L SALARY(COST($) 

1 0 0 I 6,000 6,000 1 
3 I 0 •I :i, fiOO 1·1. 000 2 
6 0 0 6 2,5110 15,000 2 

19 :1 0 22 1 , 800 3!l, fiOO 2 
5 3 II 8 1,200 (),fiOO 0 

n I 0 28 1,000 28,000 5 
91 21 0 115 800 92,0011 0 
32 0 0 32 320 \0,2·IO 2 

18'1 32 0 216 17,120 214,'1~0 14 

TECllN l CAL ADV 1 SORY SEHV In: 

RATE/H-H($) H-H 1\HOllNT($) 
15000 G !10000 
15000 30 150000 
15000 20 300000 
15000 20 300000 
15000 30 450000 

1011 I f1!JOOOO 

lll~CRIJ I TEMENT SCll Elllll.E Si\l.AllY CO:iT :;f'llUll 11· 
(I '.! T: I :)~;) 

I !1!13 l ll!J.1 l!JW> IH!lfi I !J!J2 1m1:1 1!1!11 l!l!h I !l!Hi 

I I J I fi,000 fl,000 fi,flllll li,l)IJ(l li,IJIJll 

2 :< ·I ·I 'i ,000 7, 0011 Ill, :11HI 11,flllll 11.llflll 
2 2 :) Ii !1,00(1 f1, 000 !1,01111 1~~.:,rn1 1:1,IHHI 
;, 1:1 18 22 :urnn n, oon :~:1. 1011 :i:1 ' If II) :!!J,fil111 

0 2 ·I H II () 2' 100 I ,HOO !J,fiOO 

10 1:1 22 28 f1,(1[)[) 10,000 1:1,11011 (.(' 111111 :'H, IHUI 
0 [) :i:) 11 r1 [) fl fl :

1H,llfil) 'l(.,IJ()[) 

4 ]() 18 :12 fl·IO 1,280 :1' iflll :1. 'if ii) I fl , ;~ I 0 

2·1 H 107 ;~ I Ii t.I, f.·IO :18, 280 0:1, :1011 I :11
., Ifill :1 I I, l llJ 



Tali\P IX - 12 l'HEOl'EHATIONAI. EXl'ENCES Ci\SE : 2-A 

TOTAi. 19!12 ( F) 1 !JU2 (I.) l!l!l3 ( F) I 9!l:l (I.) I !HM (F) I !l!J.I ( L) l!l!1!1 ( F) l!l!J!i( I.) I !Hlli (Fl I !l!lli (I. lTIJTi\I. (Fl TllT.\L( I.) 

:\HOllNT($) 
fl ll 

PROJECT PRO!o!OTIOS ;,00000 2:1000 25000 50000 50000 50000 50000 50000 !10000 7!101)() 7!11lllll ;~! 10 011 ll 2:111111111 

TECH'L ADV' RY SRVICE 15!10000 90000 0 ·1!'10000 0 300000 0 300000 0 ·1!10000 ll 1 !1!10000 II 

RECRUT' T & PERSON. I. ·18·1!l20 272-10 38280 G3500 12f1·160 2:1().1111 () ·1H 1!1:~11 

:.< AD!-IINISTRr\TIVE 0.11. 2!10!lf12 0 163H 0 229G8 0 38100 ri 7 f127!i () 1:11Q!i 1 0 2!10!1!1:~ 

TRAINING 135500 0 0 0 0 0 0 101:11111 fl 2811011 [) 1:F1!100 II 

N LOSS IN TEST RUN 63000 0 0 0 0 0 0 0 (I :noon :l2fl1Hl :110011 :!2111)() 

N HI SCELLANt:OLIS !10000 0 10000 0 10000 0 10000 (] 1110011 0 1111Hlll II !10lllJIJ 

CONTINGENCIES 311·137 .2 11500 7858. ·I f10000 1212<1. 3fi000 Iii lGO 4!17!111 2Hll7:L !"18·100 ·18:1711. 20(1fi!1() 110787. 

TOTAL 3425809.2 126500 86442. 5!'10000 133372 385000 177760 503250 2B!iHO!J 6124011 5312'1·1 22071~0 12180~!1 



R:\SE l'EnSO~NEI. ('()ST Ci\SE: 2-1\ IX - 1:1 RECHll ITH1ENT SCllEIJlll.E Si\l.1'1l\' rn:iT :il'lll:lll IJ 
(I 'i IT: I ·,~;) 

MJMBE!l ANNllAL TOTAL l!Hl2 I !l!J:l I !HJ.1 1!1!1!1 l!l!Hi l!l!I/. l!l!J:l 1!1!11 l!l'h l'l!lli 

CEMENT MILL IJll1\HHY Fl~· G Ml TOTAL SAl.AHY(COST($) 
GEWH.\l. If·\~ ·\GEi! 1 0 n 1 fi.000 (i,()[)[) 1 I 1 I 1 (j ,1100 n.oon 11,1)011 li.llllO li.llflll 

~,\~,\GER 3 I () ·1 3,!'100 I ·I. 000 2 2 :i •I ·1 'i ,000 7, OOll 10. :,110 11.llllll 11,1)(111 

stn:Rl ~TE~DE~T fi ll 0 fi 2. f100 I f1, 000 2 2 
,, !1 Ii ~, , no o :, . ()()() ! I • I ll )( I 1: 1 ,'11lll I'•, IHlll .. 

F.~Gl~EER lfl :i 0 22 I ,800 3!1,fiOO 2 ;, 1:1 18 I.'' :1.r.110 H,IHJO f.'.I, 11111 '.I : ~ , If ll 1 :l!l, lilHI ... 
FllRfltA~ !"i 3 [) 8 1. 200 !l,fiOO 0 () 2 ·I H () () :1 • 11111 l ,H(Jll !1,lillll 

Cl.AR~ 27 I 0 28 1.000 2R,OOO !'1 10 1:1 22 :~H !1, llllll Ill, OOll I :1, 111111 : '.; '. , 11111 I :·11.111111 

:..-: S~ ! I.I.ED l.'\ROH 91 2·1 20 1 :ir1 800 108,0110 0 () (} : i ~ \ 1:1!1 (J (l II :'H, 111111 I llH, 11!111 

llNS~ I I.I.ED l.AllOll :12 () (} 32 320 10,2-10 2 ·I Ill IH : I:~ (i111 1. 2Hll : I , : ~ 111 l I' ilil I 111 . : ~ I t I 

N TOT:\!. 181 :12 20 236 17.120 230,410 1-1 21 11 I O'l :'.:rn i~'i ':'. Hl :ul, i~Hll li'.I, :11111 I:•:,, Ifill :i:rn. I Ill 
w 

TF.CllN I C.\I. ADV I SOHY SERVI n: 

RATE/M-.1($) H-H N-tol.INT($) 
1992 1~1000 G !10000 
1 !l\J:l 15000 30 .\f10000 
l!WI l!'iOOO 20 :moooo 
l!l!Fi lf>OOO 20 300000 
199G 15000 :10 '1!10000 

TOT:\L JOG 1!1!10000 



Tablr IX - 11 PHEOl'Ell1\TIONAL EXl'ENCES CASE : 2-B 

TOTAL Hl!l2 (Fl l!l!l2 (I.) I !1!13 ( F) lfl!J:I ( L) I !l!J1 (F) l!l!l·I( I. l l!lflfi ( F) I !1!1!1 (I.) I !J!Hi ( F) I !l!Hi (I.) TOT.\!. (Fl TOT,\I. (I.) 
AMOllNT($) 0 (J 

PHO.I ECT l'ROMOT I ON fiOOOOO ~5000 25000 50000 f10000 fiOOOO 50000 !'1DOllll f11JO[)O 7f1DOll 7!1!1()() 2f11lllllll 2f1llllllll 
HCll' I. ADV' RY Sl!V I CE I !"1!10000 !10000 0 ·1!"10000 0 300000 0 3000011 0 ·1f10UOO 0 l!i!l[)OOll 0 

;..: RECRllT' T & PERSON' I. •l!H!l20 272-10 38280 63fi00 12fd!i0 2:io 110 () ·18 l!J(.(J 

AD~INISTl!ATIVE O.H. 2!JO!lf12 0 163-M 0 22968 () 38100 0 '/!i27H 0 l:IH21i I 0 2!JO!F;;~ 

TRAINI~G l 3S!"100 0 0 () 0 0 0 107f10ll () 28000 0 t:F1!10D 0 
N LOSS IN TEST RUN nooo 0 0 () 0 0 0 () fl :11000 ·120110 :11000 ·11.0110 .... 

HISCEl.LANEOl/S !'100()0 0 10000 0 10000 0 10000 0 100()0 0 1()()()0 [) !10000 
CONTI NG ENC I ES :112.1:n. 2 I l SUD 78!"18. ·I f10000 I 212,1. 3fi000 16160 4f1?~10 21i07:l. :1H-100 .1!1:1·;0. (,{)()6!10 111787. 

TOTAi. :i.1:SG80!l. 2 126~00 864-12. !i!'100llO 133372 385000 I 777f>O !1032!"10 2Hfi80!1 fl 1 f.·100 fil !12'11 f.2071 !10 I 22!J!i!1!J 



I 
I 

I 

..... 
><: 

N 
tJl 

~ASE PERSONNEi. COST CASE : 2-B 

NllMREH hNNllAI. TOTAi. 
CEMENT Mil.I. QUARRY FIN' G HI TOTh:. SAl.ARY(COST($) 

liF.NERAI. HAN,\GER 1 0 0 I 6,000 6,000 

MASAGF.R 3 1 0 4 3,500 l·l,000 
Sl'PF.Rl\11 ~lll"H 6 0 0 6 2,500 15,000 

ENGi' ~: 19 3 0 22 !, ROO 39, 600 

FOREh ' 5 3 0 8 I ,200 9,GOO 
CI.ARK 27 I 0 28 1,000 28,000 
SKILLED LABOR 91 2-1 20 135 800 108,000 
lJNSKILLED LABOR 32 0 0 32 320 10.240 

TOTAL 18·1 32 20 236 17,120 230,4-10 

NOTE: TWENTY PERSON IN THE ~'INISl!ING MILL IS FOR DELIVERY HEN (DRIVER). 

1992 
1993 
1994 
1995 
lml6 

TOTAL 

TECllN I CAI. ADV I SOR\' SERVI CF. 

RATF./M-H($) H-M AMOUNT($) 
15000 6 90000 
15000 30 4fl0000 
15000 20 300000 
15000 20 300000 
15000 30 450000 

106 l!"i!'IOOOO 

Ix - I;, HECRIJJ n:MENT scm:mll.E Shl.i\l!Y CO~iT SCllHJl'IJ 
(1nr: 1ss1 

\!Hl2 IU!13 I !1!11 I !l!lfi I !l!lfi I ! I! I 2 l!J!l3 1!1!11 l!J!F1 l'l!lfi 

I I I I l li,000 li,000 Ii,()()() li,IHHJ Ii . ()(HJ 

2 2 :1 ·1 I 'i ,000 1.000 111.:,on 11.1100 11.llllll 

2 2 2 f1 Ii f1, 000 ;, • ()()0 f,, llO!l 1:1 .:,1u1 1:1,000 

2 ;, l:l lH 22 :1.liOO !I, 000 2:1, ·lllll :{;'.' 1011 :l!l,liOll 

0 0 2 •I H 0 0 2, 100 1,HOll !I, Iii]() 
;i ID 13 22 :~H ~i' non 10. 000 1 :i. !JOO :'.:> ,0011 2B.llfl0 

0 0 fl :1:, I :1:1 0 0 I) /.H,!lOfl IOH,flflO 

2 4 10 18 32 li·IO 1,280 :1.200 :, '7110 10. :'.·Ill 

H 2-1 H 107 2:!ll 27. 2·10 38. 280 r,:1. ;,on I:.:,. Ifill ?:Ill. 110 



TahlP IX - 16 PREOl'EltATIONAL EXPENCES CASE : 3-A 

TOTAL 19!12 ( f) 1992( L) l 9B3( Fl urn:H I.) 19B I (F) l!l!H (I.) I !Hlf1( F) I !l!l!1 (I.) I !l!lll( F) I !l!lli (I. )TrlTi\I. ( FlTOTAI (I.) 

A.'iOIJNT($) 
[) (} 

PROJECT l'ROHOTION !100000 2f1000 2f1000 50000 !"-.0000 50000 f10000 :-.noon f1lHlllO 'lf1000 'i!·llllO l:100llO 2:,nnrH! 

TECH' I. ADV' RY SR\' I CE I f1flOOOO !10000 0 ·lfiOOOO 0 300000 o :moooo tl H1flOOll II I ~1HOfHHl II 

...... REfR~T'T & PERSON'L :io 11120 272-IO :!8280 CHllOO I :1~i?Oll ?.:rnno (] : I II I () : ~II 

><: ,\O.'il NI STRATI VE 0. II. :!02112 0 16:!1'1 () 22!lG8 0 H·Hlll [) 81!2ll 0 110/ZO ll :rn;~ 11 :~ 

TRAINING 1:1:1:100 0 0 0 0 0 () l ll7fillll [) ?.811011 (I I :1!·,~1111 l ll 

"' 
LOSS IN TEST lllJN -17000 u 0 () () 0 0 () (I 2:rnoo :~ 11m11 2:101111 ;~ II)( ll I 

en .'i I SCELLAl'iEOliS !"10000 0 10000 0 10000 0 10000 () lllO!lll 0 l[)fl(J[) () f10IJIJ(J 

CO~TINGENCIES 3128!1:1. 2 11 :ino 78f18. ·1 fiOOOO 1212·1 . :lf1000 I 70:i6 •Hi7f10 2111:~ fi7(i(I() ·! H:~~ 1:~ I !l!Hl!10 11:rn1 :1. 

TllT1\L :i.1 11a2r,.2 12m1on sa-112. :1:10000 1 :13372 :rnriono 1876 rn r.11:1w1 :m 1H:1:~ H:1:rnoo :1:i11.1 :~ 21 !1H:1:,o 12.1 :11 ·; :1 



x 

"' .._J 

GENF.RAL HAi"iAGER 
MANAGER 
St:PERINTENDENT 
E~Glt\EER 

FOR EMA.~ 
CLARK 
SKILi.ED l.ABOR 
UNSKILLED LABOR 

TOTAL 

1992 
1993 
1991 
19% 
1996 

TOTAL 

BASE rrnsoNNEI. COST CASE : 3-A 

NUMBER ANNUAi. TOTAi. 
CEMENT Mil.I. QIJARHY FIN' G HIL TOTAi. SAl.ARY(COST($) 

1 0 0 
3 1 I 
6 0 0 

19 3 2 
5 3 0 

27 I ·1 
91 2·1 9 
32 0 3 

184 32 HJ 

TECHNICAi. ADVISORY SEnVICE 

RATE/H-H($) 
15600 
15000 
15000 
15000 
15000 

M-H AMOUNT($) 
6 !)0000 

30 450000 
20 300000 
20 300000 
30 450000 

JOG 1590000 

I 6,000 6,000 
5 3. f100 17.500 
6 2,fiOO 15,000 

24 1.800 43,200 
8 1.200 !l,600 

32 1. 000 32' 000 
12·1 800 !l!l,200 
35 320 11. 200 

235 17,120 233,700 

IX - 17 

1992 

1 
2 
2 
2 
0 
5 
0 
2 

"' 

1n:cm1 I TEHl·:NT sc11t:1J111.t: SAl.1\R\' CIJ!iT '.)C'lll· 111 lE 
U:Hl: I '.i~. l 

l!l93 l!l!M I !l!lf1 I !Hlli l!l!J2 l!l!J3 I !l!l I IB!l!i IH!lli 

I I I I fi,000 !i,000 l\,llllll li,000 li,1101) 

2 :1 ·I f1 7,000 7, !JOO I 0, !1110 11.llllll l'i ,:1!lll 

2 2 f1 f\ !"1, IJOO f1. 0011 !i,!1110 12. :illll I:,, 1100 

fi I f1 20 21 :1. 600 11.ono n.non :Iii. ono I :1. :'.OO 
0 2 ·1 H (I 0 2. IOll I ,H!Hl ~l. fi()() 

10 lf1 24 :~ :~ :, , nun 1 o. ooo 1 :, , ollo Z I. 11110 :i:~. (1(1() 

0 (I ·10 12·1 () () () :1:'. ' !Ill() !l!I, ;~Oil 

4 10 20 :1:1 !i IO 1,280 :1. 2110 fl. l!Hl I I ./.!Ill 

2-1 ·18 118 2:1:1 27,2•!0 :!8,280 l\!l,1011 1:1:t,'iOO /.:(l,'1!Jll 



Tablr IX ·· 18 PHEOPEH1\T I ONA!. EXl'ENCES CASE: :HI 

TOTAL l !192 (F) l!J92 (I.) l!J93 (F) l!l!J:l (I.) 1 !191( F) 1 !HJ.I( I.) l !Hlf"i( F) 1 !l!lfi( I.) l!Hlfi ( 1:) I !l!lli ([.)TOT Al. ( F )TllT Al ( 1.l 
AMOllNT($) n 0 

PROJECT l'ROHOTION 500000 25000 2:.000 50000 f10000 50000 50000 f10000 rioooo 7!1000 '/:1ono 2f10000 ;i: 10()(]1) 

TECll' L ADV' RY SRV I CE lfi!IOOOO 90000 0 4f10000 0 300000 0 :HJflOOO (] ·lf100()() 0 I f1!HlOOO (I 

...... RECRUT' T & PERSON' L f104020 272-10 :i8280 fi!JlOO I :lf1700 2:1:1100 0 f101020 
;,...-: 

.\DMINISTRATIVE 0.11. 302·112 0 1634-1 0 22!lli8 (] 4l•Hi0 () 81420 () 110220 n :111 (. 11 ;i 
TRAINING I 3f1!"100 0 0 0 0 0 0 107fi00 () 28000 () I :1r1!10ll () 

N LOSS IN fEST HUN 65000 () 0 0 0 0 () () () :11000 :11110() :11000 :1 Hlllll 
CD HI SC ELLAN EOllS 50000 0 10000 0 10000 () 10000 0 (()()()() () 10000 () !1001)() 

CONTINGENCIES 314693. 2 11500 7858.4 50000 12124.8 3fi000 11056 ·trm,o :m12 r1H100 ·l!J2!12 200W10 11lfl1:1. 

TOTAL 3-Hi lfi2f1. 2 126500 86442.4 550000 133372. 385000 187fi16 50~2~0 304832 Rl2100 ~12212 22071~0 12~117~ 



Tablr I\ - l!l B,\SE PERSONNEi. COST Ci\SE : 3-R HECl!IJ I TEHENT SCllEIJIJl.E SAl.Al!Y CO!iT !iCllUJI IJ 
(1"11 T : I \~; ) 

NUMBER ANNUAi. TOTAi. I !l!lf. l!l!l:I I !l!M l!J!ff1 I !l!lfi I !Hit. I !l!J:~ I !Hll l!J!h 1!1% 
CEMENT HII.I. QIJARl!Y FIN'G HI TOTAi. SAl.Al!Y($COST($) 

GHERA!. HMAGEH I 0 0 1 (i,000 fi,000 I I I 1 I i,000 fi,000 fl,1100 fi,IJ()(J fi,!JIJll 
HASAGF.R 3 I I f1 :1.f100 17' f100 2 (. :1 4 !1 i ,000 7 ,000 lll.!1IHl 11.001) l'i, :,IHI 
s1.:rrn I NHN DENT 6 0 0 Ii 2,fiOO lfi,000 2 (. (. !1 (i r1,000 r1, non !1,llllll If., :1IHI h,Ollll 
ESGISEER l!l 3 2 2·1 1.800 1:1, 200 2 f1 1!1 20 t.I :1, HOO !l, 000 :~·/, fHHI :111.000 1 :1. :·no 
FOREMAS f1 ~) 0 R 1,200 !l, liOO 0 0 (. ·1 H II 0 f., IO!l I ,Hllfl !l,fillfl 
CLARK 27 I 4 :12 1,000 32.000 f1 10 I' .. 2·1 : I ; ~ !1, ooo 10.non 1 r1. r1r111 :i 1.1100 :1:1, I II Ill 
SK I I.LEO !.ARlll! !II 2·1 !l 12·1 800 !l!l,200 () 0 0 ·Ill lf.1 0 0 () :1:!,IJO(l !llJ, :'.IHI 

:..-: 
USSK I l.LF.D l..~BOI! 32 0 :1 :15 :120 11.200 2 4 10 t.O :1!1 Ii 111 1,(.8() :1, f.1111 fi. 11111 11.]Jll 

N 
(.0 

TOT,\L 181 32 l!l 2:lfi 17' 120 2:13, 700 1-1 211 ·18 l IH 2:1!1 :~·;, f.·10 :!H, i~HO fl!I, 11111 I :1 , , ·,IHI :•;ci. ·, 110 

TECllN I Ci\I. ADV I SOI!\' srnv I CF. 

HATE/H-H($) H-M AHOllNT($) 
1992 1~000 (i 90000 
1993 lf1000 30 450000 
199·1 lfiOOO 20 :moooo 
19% 15000 20 300000 
199G l!iOOO :m .1:10000 

TOTAi. 1 Oti 1 :190000 



Chapter .\ 
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I . Gent· 1·n l 

In the present chapter a financial analysis \..·i 11 be carried 

out on the a 1 t e rna t in_· cnst•s proposed fo 1· the schedu 1 t-•d 

proje.~t pre\·iousl,\· selected on the basis of the results of 

the ~la1·ket Study and Technical Study contained in chapters 

III through I\. ..\ n e \"a l u a t i o n o f t he f i nan c i a 1 \" i ab i 1 i t y o f 

each alternatin! project scht~m~! \..·ill bt' conducted. Further· 

a sensitivity analysis is conducted to ebtablish the margins 

of variation of the major conditions ~hich are assumed. 

2. Alternative Cases Studied 

The follo~ing eight cases form the object of the present 

e \" a l u a t i on . 

Case Clinker 

Casi! I - . .\ 300,000 T/Y 

Case 1-R .mo, ooo T /Y 

Ca Sf! 2-..\ 300,000 T/Y 

Case 2-B -JOO, 000 T/Y 

Case 3-..\ 300,000 T/Y 

Casi! 3-B -100, 000 T/Y 

Location 

Toliara 

Toliara 

'lahaj anga 

'lahaj anga 

Toliara 

Toamasina 

Toliara 

Toamasina 

x -

Goods shippecl 

Bn.gged C emf!n t 

Clinker 

Bagged Cement 

Clinker 

Bagged Cement 

Bagged Cement 

Ragged Cemt!n t 

Cl inker 

Baggt!d Cement 

Clinker 



_-\II of the· hast· l'Psts ;ind p1·1•.TS llst•c! in tlw pr···st·nt 

stt1d>· ha\·1· li1·1·11 ;1dj11sl1"! 11sing [l1·1·1•111lw1· 1:,, l::l!!ll (01· 

n•id Dt·l't..'l!lht·1· !99ll) as !ht· Bast· datt•. 

( :..'. ) Es ea I at i on ni l t • 

a. Tlw fo I IO\• i ng t-.•sca I <It ion 1·a t t•S l~a\·1· b1·1..'n app Ii •·d 

u::-.ing the abo\·•: bast! datt• to establish the 

escalation of commodity pr·i·~es. 

~·Jr r i ! I i ' I r t I· 

fo 1·p i g;1 t:\:change cost 

local currency cost 

a n n 11 a I 1: s c ri. l ;:i t i on I% 

no l's c ii I at i on o f do I I a r· t o 

I>•! us.-·d as basic curn~ncy. 

\ote the ndat ion lwti-t•t!n th(~ "ladagascar's GDP 

dt•flator and E\:change nlt1• in the past is shn'-·n 

bt>lO\•. 

1981 
1982 
1 !!83 

I !18-1 
198:1 
I 98fi 
1 !187 

vV1 , . 

( I ) ( 2) 

GDP [lpflatnr**l Exchange r·ate*** 2 

___ (1!180:: IOOJ _____ .. __ {F"l\y'f"S$) 

12:i. 9 

160. fl 
19:1 .0 

21 I. fi 

2:rn. I 
27 I. I 
328.~ 

• I 

287. HJ 
:lfi 7. 71 
1!12. 1 ti 
fi:17.02 

7fifl.81 
1.2:i1.:rn 

(3) ( I ) 

(1)/(2) I 981 = l!lO 

------·-------

0.-1381 !00.0 

0. -137fi 9 !J • !l 

0.39fi2 90. I 

0.32fil 7 I. I 

0.371:1 8:1. :1 
0.3:ifil 81. 3 
0.2fi:i7 tin. r; 

I I ' 

\ . 2 



lh•· :1(,,,,,. i1t.ii,·:1r .. ,. 

!:Hi! :tn•I !:•l-\-. "<•llllll•.:ii~:, 

l Il t t • t - in s ( I r r h t • rt ' ! I ! : l r- -

:1dupt1·d Ii;- th•· p1·1··,1·nt ,~111d:. 1·1l\·is:1g1·s ;1 g1·;1d11:1i 

1-. .. ·<•\1·r·;- .. r tlt1· 'l:td:1~::1',,·:11· ... ·.,ne1m;-· ti .. n·;1ft1·1· :111d it 

is as .... 11m1·:! tlt:tl :it th.- \1·1·:. [1·:tst 1·om1111idit;- pr·i··1·s 

t.i I I s!:1.\ 11·\1·! <•!l :1,j,J!1:11· basis. 

Ii. 1·u111111ndit;- p1·i<'•· ,.-,,·:ila! i"11 \,;;1s :1ppl it'<i !11 1:;. l•as1· 

<'Osts .. nd p1·i«t·s f1·11111 !!It' !1t·!.".i!lni11g or J~!~HI 1(1 tlt1· 

s1·h1!d;1lt·d p1·nj ... ·t "!llllpl1·t i11n at tlw ·~nd nr 19~n;_ 

Si111·1· !h1· 'bdagas<'a1· Fl'an•· 1s n·l;t! i\1·ly unst~!.!1· it 

t,,.;is d1•C'1dt•d f(ll' tht• plll'(JOS!'S or t•\alt1;1t inn in tht• 

p1·•·s•:nt st11dy to 1·on\·1·1·t ;ill .-osts, pr·ic·.-s and 

,,:;p1·nsPs to do I I a 1· t .-1·111~.; 11s i ng i h•· has•· ··~:r·hang .. 1·a t ,. 

s hc)t,,.·11 b1• I ()t,,.·. 

1·s $ = f-'\f(; , ;ll1t1 

.J. lt·n 1:1:1 

= FF ;, . () 9 

(-1) E1:onomi(' Lift· Sp;in of th•· f'1·oj1~c·t 

Thi· h:onomir· lift· span of th1· p1·1·s1·11t p1·n.iP<:t is t;1l-;c·n 

tn lit· 1:"1 >··:11·s f'nr· p11rp<1s1•s or !ht• p1·1·s"11t t•\;1[11;1! i()ll. 

Tlw fol l()t,,.ing implt~fll!'lllal ion sc:h1,d11lt· is ass11m•'<I 1'01· 

t lw pt·t~SPll I PJ'r>.i r-r· t • 



a. Ft·asii1i!ity stud:. 

l:. ll1···isinn ·in pni.i•·,·T 

i mp 1 •~ 111t • n I a I i u n 

l n1unths 

m11n I hs 

D•·(·. 

-\ug. 

• ~1 () 

, !! I 

Ju I . 

[l t • 1 •• 

• ~I 

,._ C1)111p:1ny t"u11ndat ion 

d1·t:1ii .. t1 pru.it•et p1:1n ~i nw n t h s Jan., '9:.'. - .11111 .• ·~1:: 

d. F1111d i·aising, p1-.·pa1·at 1011 

nf impl•·m .. ntat iun, silt· 

acquisit inn R months 

months 

f. TP11dt-r, t:\·;:Iuat ion, EPC 

Con! r<H· t R mon' hs 

g. Const1·11ction -.·od; 

h. Triill nm, transf1:1· 

i. Comm1~rcial opt:rations 

·'- Total Capita! R1~q11in~m1·nt 

I.and :\r:q11 is it ion Cost 

JI months 

months 

from 

'lay • !} :.'. - nPc. 

.Jan. . • 9:l - .-\pr·. 

"lay, '9'.{ - D•~<·. 

.Jan. 
' 

• 91 - Ort 

S1·p. '9fl flf~ (" . 

Jan. '97. 

The •·st i mat Pd cost of I and acqu is it ion hast:d on I oca I 

s11r\·t·>·s of the silt!S is sho"l.'n htdo-.·. 

ci f "ladagasca 1· do not a I Io-.· non n.1 t i ona ls o I' fo r1: i gn 

i1wn1·por<1I ions to ncquin: o-.n1:1·ship rights nn lnnd . 

.-\ . T o I i a r a 

n. Cost of Land 

. 

. 

Tht· g1:n1· 1·a I r.os t of I arid in t ht~ a r·t~a s111To11nd i ng 

Toi iar·a <'ity is sho-.·n h1·ln-.·. 

- (; r i \. ' • r-r 1m1 ~ n t o -.- rw d I a n d : F '! (j ;) 0 0 I ~l • fl fl fl sq . 111 . 

X - ·I 

' ~; ~ 

• 9:i 

' ~l :1 

' 9 fj 

'9fi 



~::·:·~:t! .. ·!.\ ·1·~"r~·· . :::., :ir; sit_ m . 

- l · i r :.. ~11i::1 r·l ,· ... l '·!·; r,:', () i Ill 

11f ttt•· ctllt1\t· {·:1~•·~-

r·;1ndidat•· si:,. fr,:· th•· pr-.·so·nt pru.it·r·! i:-- •int· 

l1H·;1t.·d n1·ar· tri th•· q11;1:: .-nt :·an•:•· and sin•· .. this 

is ;1 mar·sh;.· gri\•·rnm•·nt •n•111·d <:r·1::t it d•»·s ncit 

1·11jn;. a st r·ong s1·l ling I"' int. This m•·ans that 

tht· ;1\t:r·agt: Lind !·ust p··r· sq11a1-.· mo,t•·1· in<·luciing 

t'S t i mat 1·s fn r th•· !lt>f'.t·ssa :·;. s11h111·bat1 sit .. s a r·.-

.. stimatl·cl to lie of tht· ord1·1· uf t:.:, i·s S dollar·s 

r11· F'-H~ 1:,0 p1:r squ;:in, 11wt1·!'. 

f' I ant s i t 1: 

~lla IT;,· S i t t' 

P1·j\·nt1: rond 

Sit•.! f<n· n:housing dispia<:t'd 1·1·sid1·nts: 

TO!..\!. 

k Ila 

I () Ha 
:, f1;1 

., Ha 
q ';" II a - .. 

Tht·1·<· an, about J()() <11... .. !lings pr·•·s .. ntJ;.· sit11;1t1·d 

i n t h 1 • \. i c i n i t ;. o f t h 1 · p l a n ti•: d a<: r: •: s s 1·n11 t •: ff> 1· 

imt:storw d<·li\·.,ri1:s tri th•· projh:t1,d plant ft 

i:st imat1:d that somi: IO 01· SfJ hous1:s i.·i 11 

:tctu;i!J;.- nt:f:d to bi: displac<:d b11t to a\·oid 

fr·ic:tinn th1: pr·u\·ision of alt .. r·rwti\·r: ho11sing 

and r:omp1:ns;1t i<,n fo1· displac1:m1:nt sho11ld Ii•: 

f: ff··•: t t:d. F11r·ih1:1·, it is not1:d that th•:s•: 

r·1:sid1:nts a1·1: i ! lf'gal J;.· (Jcc11p;.-ing go\1·rnmPnt 

01.·nr:d I and. 

r· . [.and .-\ r: q II i s i t i on C n s t 

l s s o . :iri Is q . m . '; 2 :, o , ti o o sq . m . = 1 · s S I 2 :, • o o o 



[ Il th·· ("i!St' ,., r 'l:d1:1.i :111ga' it \,ii I lw llt'\'t•ssar.1-· 

tC> s•'l'lll't• sitt·s fn1· !Joth a quan·y and Plant in 

Thi· cos: (' f sit t·s outs idt· 

th1· 111·ban an·a a1· .. as follo\.:s . 

. .\g1·ic11ltu1·ai land 

l·;:t t It· Fit·ld land 

F'IG ~(), 000- I()(), OO~J/ht·c tan· 

F'!G :rn, O!JO- oO, !HJO/hec ta rt~ 

..\ccording to tlw Land Office of the area 

conc1·r111:d it is possible to apply for the 

ct i \- t• rs i on o f r. at t l e f i e I d s for use as p 1 ant 

sit es. 

b. Hequ i 1·ecl Su rfac1· .-\ n·a 

Plant site 

Qua1T_1.· site 

: 8 hecta1·es 

: JO hectares 

P1·i\·att.· road ;ind r.ompany pier sit1:: 2 hectan:s 

TOT..\!. :20 hect<1res 

F111·th1:r, th1:1·1? is a \·acant space of 

approximately hectare next to quay \o.-l{QL\I 

B:\RR!Ql . .\\D) in ~lahajanga ha1·hor ~hi ch 1..·i 11 bf~ 

r1~q11i1·ecl for shipping bagged cement and !f:cising 

t h i s i s po s :-; i b I e . 

r:. Land .\cquisit ion Cost 

.-\ppnix. l"SS -10 h1:ctnn: ;.; 20 lwctar1:s = l'SS 800 

x - f) 



Thi· t·andid;1!•' silt· for· ltH:at iun of tht• Finishing 

and hagging plant at Tnamasi11;1 is 11nrlt·cidt?d as Yt·t. 

Hoi.·t'\'t•1· it is nect·ssary to choosl' a sitt> closl' to 

tlw r·ail fn•ight station and tlw hal'i)Qr f;wilities. 

Tht> fol lo\,·ing conditions an· assumed for tlw 

p111·post~s of tht• p1·t·st•nt st11dy. 

Cost of land l'SS I/sq. mt~ter 

( f'\IG I , :100/ sq. m. ) 

Required surface area : 

Cost of land acquisition 

2 hectares 

l'SS 20,000 

(2) Site Preparation Cost (L) 

The preparation costs for the different candidate 

sites, taking into account the particularities involved 

in each case, are estimated as follo~s. 

Case I l'SS I, .ion, ooo 
Case 2 l'SS 888 '()()() 

Case 3 l'SS 1 , :ion, non 

(:l) Plant Construction Cost (F/L) 

The estimated Plant construction cost ~as calculated as 

follo~s using the Rase estimate sho~n in above and 

assuming that ~ark begins in 199t and i.·ill be completed 

in 1996. Further, tlw Ph~·sical Cont ingf!ncy is included 

in tlw Base Est imatf~. For dr~tai Is r<'fer to Tahli_. f\-2 

- f\-7. 
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F I. Tu t_a I 

Casl· 1 - .-\ 8 :1. ti99 9. 8titi 9 :1 • :.ti:) 

(i1SL' 1-H 9:1,02~ lll,429 105,-1:11 

Case 2 - .-\ 8 : •• 4 :1-1 1 () • () :1 () 95. :10-1 

Case 2-B 97, 162 10,!)1:3 107,775 

Cast· :l - .\ 9l' '()9() 1 I ' 
1 ()7 1 n I ' 197 

Cast~ :1-B 101,413 I I ,670 11:,,0E3 

(4) Pre-operational Expenses 

Tht•se expenses an'' earmarked as costs of the Project 

01..:ner to hP paid once project implementation is 

act11ally initinted and include the follo1..:ing items. 

a. Project Promotion Expenses 

These are expenses required once the decision to 

in\·est in the project hfls been made and incl11de 

those relating to company foundation, registration, 

a c q u i s i t i o n o f \" a r i o tff o e rm i t s a n d a pp r o \" a I s 

(including th~se for quarrying rights for 

I i me s t o n e , c l a:-.· , r i \" e r s a n cl , e t c . ) , f o r n e go t i a t i n g 

long term foreign f11nding, overseas technical 

inspections, and the vario11s other negotiating 

a c t i \" i t i e s co n c e r n e cl . 

Fo1·eign currenc:-.· port ion (F) 

1.or:,q I cu rrenc:-.- po rt ion (I.) 

x -- 8 

rss 2:JO,OOO 

i·ss 250,ono 
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Ttw hudgt>ls fo1· till' imli\iclual cases is calculatl~d 

as fol l u\..·s: 

( I. ) 

Case l"SS -lfi8,920 

Cast~ 2 L·ss -18-1'92(1 

Cast~ 3 l"SS ;, O -I , O 2 O 

d. AdminisLrative Overheads (L) 

These costs are f~Xpenditun"!s for rent/lease of 

Project administration offices, administrative 

expenses, personnel fringe benefits, and other 

indirect al lo\..·ances of the project. The budget is 

set at 60% of the recruitmf!nt and salary expenses. 

( L) 

Case l"SS 281,3:'>2 

Case 2 l"SS 290,952 

Case 3 l"SS :rn2,112 

e. Training Expenses (F) 

OJT forms the basic form of technical training. 

Hov;ever, for top }t;\·el executives OJT will be 

preceded hy training at overseas sites. It is 

nssumed that training of :i engineers from each 

department and of the Plant Manager will he con­

cerned. The budget for this is est imatcd at l"SS 

135,500 in each case. 

f. Loss in the Test Run 

This expense covers costs incurred by utilities 

used in the no load test after Mechanical 

completion together • .. :ith costs fo1· raw mate1·iflls, 

n11xiliary materials nnd utilities used in Hw load 

t f ! s t r u n s a s w rd I a s cos t s f o r par t s and ex pend -

X - Io 



;1hlt·s, t'tc. HcH,t'\t~r-. tht• \·alu,• of tht• salt•at.lt• 

prodL!l't 11.liiL:lt is 111a11~1fact111·L'd du1·i11g tlw load tt•st 

sha 11 lw dt•dul·t Pei froft'. t ht~St> e-..:penses. .-\ \" a r i a b I e 

t:-..:pt•nst• equaling 18 hou1·s has been calculated and 

is presented for reference here. 

ll~~~J_ 

F L Total 

Case L\ 23,000 27,000 50,000 

Case lB 31,000 36,000 67,000 

Case 2 .-\ 31,000 32,000 63,000 

Case 28 31,000 -12,000 73,000 

Case 3.-\ 23,000 2-l,000 -!7,000 

Case 3B 31,000 3.t,000 65,000 

g. ~iscellaneous Expenses 

.-\ sum of 10,000 ~S S has been earmarked as the 

allo~ance for other expenses not included in the 

above categories such as Tax and public imposition 

costs, etc. 

h. Contingencies 

Ten percent of each cost estimated above has been 

earmarked as the ph~·sical contingency for +he 

budget . 

(5) Interest During Construction 

The interest during construction is calculated on the 

capital horro~ed for the individual expenses during the 

period from the ~·ear of thcdr out la~· to the project 

completion date in 1996. Harrowed capital 1s assumf':rl 

x - 11 



to n·p1·t•st•n t /() % of t ht· ind i \. i d11a I 011 t I ay 

expt~nd it u1·es. Furth~!!', the capit;il outlay schedule 

11st•d for purposes of calculnt ing intt•I't!St presents 

figures hased on ttH· Bas1· Cost Estimatt:.: to 1.·hich a 

price contingency (escalation) has been added for the 

period of capital outlay in\o]u!d in each case. ThE-

interest during constn1ction as calculated in line 1.·ith 

t h e a b o \- e p r i n c i p l e s i s a s f o I l o 1.· s : 

Case 1- _-\ L·ss 19 '638 '(J()(J 

Case 1-R rss 21,998,000 

Case 2- .-\ rss 19 '936. ()()() 

Case 2-B l"SS 22. 369. ()()() 

Case 3-.-\ l"SS 21,368,000 

Case 3-B l"SS 23,728,000 

(6) I nit i<tl v.·orking Capitnl 

Estimated intial ~orking capital is as follo~. 

(DEtails are Table .) 

F L Total 

Case 1.-\ I , 013 72 1 • 085 

Case lB 1,350 9-t 1. -1.t-I 

Case 2.-\ I, 195 I 2-t l • 31 9 

Ca sic: 28 1,59-1 165 1 • 759 

Case :3:\ 1,0-19 93 I , 1-t 2 

Case 3B 1 '38.t 129 I , 5 I 3 

(7) Total Capital Requirement 

Table helo~ summarizes th(~ total capital n:quin:mcnt 

obtained from the above analysis. 
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(lnit__:J_OO~l l'S$) 

- F __ _ I. ________ T_g_t_<!l__ 

Cast• l.-\ l(H),920 I:..'., ti48 I 19,568 

Case IB 120,9:10 l~.243 134,193 

Cast' 2 .-\ 109, If);, 12,'.::82 121,447 

Case 28 I 2 :l , 7 o ;, I:::, 897 136,602 

Case 3 _-\ 115,076 1-1. 088 129, 164 

Case 38 I 29, l 04 1-1,698 l-l:l,803 

---- ------·----~--------

5. Financing Plan 

The total capital requirement as shown in the previous 

section is to he funded under the following conditions. 

(1) Debt Equity Ratio 

A debt equity ratio of 70-30 is assumed in the funding 

of capital and it is also assumed that borrowed capital 

\\. i 1 1 b c o h t a i n e d f r om o \" e r s ea s f i nan c i a 1 i n s t i t u t i o n s 

in the form of Jong term deferred payment basis 

financing. The paying up of equity capital and the 

bo1-ro\\·ing schedule for long term capital loans are to 

organized in accordance with the respective ratios of 

30% and 70% in accordance with the capital outlay 

schedule. 

(2) Conditions of Long Term Capital Loan Finance 

The financial institution to provide a long term 

capital loan is still undecided, an~ the conditions 

assumf!d helO\..' are based on the conditions of Suppliers' 

credit of The Export-Import Rank of Japan. 

x - 13 



Tlw p1·i1wip;tl l'f th•· !11an is to lit· n~paicl in :::11 

t•q11al s1'mi-;1nnu;1l inst al !111t•nts \dth th•· first 

n·pa;:mt·nt being mad1· i11 tht· mirld!P of tht· first 

;:t•ar· uf commt·n·ial op1•rat ions. 

h. Tnt•·t·t·st 

Annual int•~n·st is calculatt:d to ht• 7.:1%. Fur! h v 1· 

:is s1•c·111·it;: on tlw financt• fr·om thP .Japan Import 

Expo1·t Bank a so\·p1·eignt;: guar·antee is to be 

rPquest1:d of th1.· n:IP\·ant go\·1:rnm1:nt. 

( :1) Cone! it ions of t lw Short Term Loan 

Capital intP.n~st for· a sho1·t term loan in 'lndngnsrar· is 

het \•een I 7 and 20% ( 8\ l). As the pn·sent ana I ;:sis is 

concluctt~d in terms of rs dollars it is n1•ressci.1·,\· to 

take into ncco11nt tht! cl(•flator efft!Ct of 'ladagascnr 

o\·er· the past. Siner: the GDP d•:flator· in 'lndngnscnr 

has been btd1.,;een 1;> nnd 18% to dnte in tlw 1·ec1!nt pnst 

the c111T1:nt intr:rest r.an lw judg1:d ns 1·nth1:1· lov.·. Fo1· 

p1·f:Sf:nt purposes nn <1nn11a I int 1:1·1:st ntt e of 7. :1% eq11<1 i 

to tlrnt for the long tt!rm 1o<ln has b1:1:n t!mplo;:r.d. 

n. Op.·r·ating p;<ln 

(I) Organizr1tion 

Thi: rir·gariizat ion r1:quir·1:d for opt:r·nt ion of th1: pr·es(:nt 

pro.i er. t has n l n:ad,\· b1:1:n 011 t I i rwd in Chnpt £: r· \'I I . The 

fo 11 ov.· i ng repr1:s1:nt s a hr1:akdov.·n of the: personrw I 

d1: ta i Is of the ind i \' i rlua I casPs he i ng cons i de 1·1:d. 
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(lnit: Person) 

______________ Cast~-__ ! __ __I~1__~g-~_2 Case-3 

General ~tanager 

'lanage r -l -l 5 

Superintendent 6 6 6 

Engineer 22 22 2-l 

For·eman 8 8 8 

Clark 28 28 32 

Skilled Labor I I 5 135 12-l 

l-nskilled Labor 32 32 35 

Total 216 236 235 

(2) Operating System 

a. Operating shift 

b. Annual operating days 

3 shift operation 

300 days 

(3) Operating Schedule 

a. Production capacity (~T/Y) 

(l"nit: ~IT/Y) 

Clinker Cement *Cement ( 2} 

Case IA 300,000 312,000 

Case IR 400,000 416,000 

Case 2A 300 '000 312,000 

CaS£! 2R 400,000 416,000 

Case 3A 300,000 312,000 156,000 

Case 3B 400,000 400,000 156,100 

-- --·-------·--- -- -------- ·-- -----. --------- - ·---· 

Note: * Cf!ment (2) - Toar.1asina mi 11 ing plant 

x - l ~ 



St·co11d Yt·a1· 

Thin! Yo·ar· 

( .j ) [ II \' I ' ll ( (l 1 · y S < • tw d ll l l • 

I ll0% 

Thi· foll o\..· i ng slW\1:s I l1t! assumed stock on hand fo1· t lw 

main ra\..· rn:lt1·1·ials, a11xi I iar:--· mat1:1·ials, ut i Ii lies, 

1•x1u:11dab l 1!s and ma1111fact11 n!cl prod11c ts. 

a. J. j JIWS t 0£11" I;) da:--·s 

Ii . (lay I :i da:--·s 

, .. s i I ica sand I :i da:--·s 

d. f'y 1· i t f! ci11dPr fl() da:--·s 

( ! . G:-:ps11m :in da:--·s 

f. Coal f> n da:--·s 

g. D i t! s e I oi I ;1 dn:--·s 

h. Fin· b1·i cks :HJ days 

i St 1·1: I bal Is ~ () da:--·s 

.i. I.11 ht! () i I ~() da_\·s 

k. Pap1:1· sack fi () da:--·c.; 

I I-: x p I () s i \"I! s :HJ da:-;s 

Ill. CI j II K <: 1· ~HJ da:--·s 

ll - Ct!lllf!ll t :l!J dn:--·s 

() . Spa 1·1~ parts ;1:1!al' 

( ;, ) Opr! r·a t i 11g <:os t 

Tlw follcn.-ing it1:rns arP- ass11m1!d to involvf! actual 

capital 0111 la:--· dur·ing op1!1·at.ions. Fu r· the r , input 

111al1!r·ials i,.;llir.h can be q11arried and Sf!Clll'l!d I oca I I:--· 

s11<:h as I imr·sl<HH!, cla~·. si I ica sand, t!I<:. an! not 

incl11d<:d as it<!ms of 1!'.-:p1!ns1: 11nrh:r· this !wading. 
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1 ) \. n 1· i ab I t> cost s 

a. f'yr·itt• Cindt·r· 

.-\t present import from neighboring countries (e.g. 

South .-\frica) is en\·isagf•d but if a suitable local 

iron element can be secured then local supply ~ould 

be feasible. 

Import prices are as follo~s: 

Base price FOB L·ss 1 7 /~IT 

Freight l"SS 25/~IT (Toliara) 

l"SS 35/~fT ( ~lahaj anga) 

1997 Price Toliara L·ss 53.26/"IT 

~lahaj anga l"SS 76. 07 /~IT 

b. Gypsum 

.-\t present local gypsum is purchased on an ex 

factory basis from the .-\mboanio mill of ~ahajanga. 

The price is cheaper than the international price. 

In the case of Toliara gypsum is found ~idely 

scattered in the hilly area of ~ahaboboka, Vineta 

located some 100 km from the project site. The 

Toliara site has very attractive advantages since 

the distance involved at this site is shorter than 

that in the case of .-\mboanio and the gypsum strata 

at Tnliara is quite thick so that th2 price is lo~. 

For the present project cost calculations have hecn 

c a r r i f! d o 11 t f o r t h e To 1 i a r fl c n s e o n t he a s s ump t i o n 

t ha t i n ho u s e t r u c k s a re u s e d f o r rl e I i H! r ~· \o.. h i 1 e 

the current purchasing price from the :\mhoanio 

plant has been applied in the ~ahajanga case. 
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I '.l~l/ 1·1· i .... 

r' Coa I 

llili:i1·a: I-\ lSS :12/'IT 

I - H l. SS :l l J /'IT 

'l:th:1.i anga: l"SS 8li. 70/'IT 

Tht:l't• is cu1Tent !y 11nde\·e!opt:d potential fo1· 

pr·oduction of ·~on! \o.·ith a lwat capacity of :>,:ill!J 

kc a I I k •; a t an 1: as t 1: r n i n I and a re a o f To I i a r a . 

Ho\o.1·\·p1· if this mine is d1:\·1·lopf:d it \,·ould be 

necessar:'-· to g1\·c preference to utilizing the 

domes ti ca I I:'-. pr0duced coa 1. In the present 

analysis e\alu<tt ion i~ conducted on the ass11mpt ion 

that coal is purchased from So11th Africa. 

South African coal (\o.·ith a heat capacity of 6,:100 

kcal/kg) is \o.·id1:\y dist1·ih11ted throug:iout thP \·>odd 

and is cheap in price.There are large lot loading 

and shipping facilities nt the port of Hichards Rn:-· 

nnd JOO ton clnss Cnrriers an: 11secl. For shipping 

of small lots '!Rp11to port is popular· nnd this is 

closf: to ~!adagascar. Hecent pricing of South 

.·\fi-i(:nn coal is gi\·en belo\o.· for n:f1:1·1:rH-:e. 

FOR l'SS :lfl--10 "IT (to Arnbonnio plant) 

FOB 1·ss J:i-lfl 'IT (coal fo1· .Japanese Po\o.·f:1· C:ompnn:-·) 

Fn:ight diff1:r·s r:onsidcr·nhly d1:pending on the siz1: 

of ttw r:a1Ti1:1·. In the cas1: of th1: r\rnboanio plant 

it is abo11t l"SS 10 ton . .-\11 estimatu l'f!Cf:i\·ed fr·om 

a c1·1:dilil1: shipp1:1· indicat1:s that it \.;ould (:ost l'SS 

:JI '11' to carr~' fndght \o.·ith a :i,000 ton class c1·aft 

f r om f{ i r~ h ;i n 1 s ll a :'-· t o To rnn ;i s i n a . 

Thr: Basr: pr i r:1:s in vi 1:\-.· o; I hi: abov1: ii n: ass11rn1!d :is 

f'() I I 01.·s. 
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FOB '."lapu to 

Fireght 

CIF 

1997 

CIF 

d. Diesel Oil 

To Toliara 

l"SS 3-l/'."IT 

rss 20/~IT 

rss 5-l /'."IT 

L-ss 68. -18/'."IT 

To Amboanio 

rss 3-l/'."IT 

L-ss 35/~fT 

rss 69/~IT 

L-ss 87. 50/'IT 

The current price of Solima is F~G -122/liter. 

Base Cost [SS 281.3-l/ Kl 

1997 cost : CSS 355.98/ Kl 

e. Firebricks 

Several types of fire resistant brick are used for 

the Cement kiln and prices vary by type. Estimates 

were carried out on the basis of the average price. 

Current price 130 yen/kg: FOB CS$ 1,000/MT 

1997 Price 

f. Steel Balls 

Freight CS$ 100/FT 

C & F US$ 1,100/~T 

CIF css 1,39:J.65 

Hlgh chrome balls of Belgium manufacture are 

<!Xcellent in terms of price and quality. These are 

~bout the same pric8 as those of Japanese make. 
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FUh f) .. ]gium 

FUH .l ; q.> ii ll 

U< 'l'it ll F 1·t· i gh t 

t- IF 'l;ui;igas<'il r· 

1977 Prit'l' CIF 'ladagasca 1· 

g. Lubt->oi I 

The current price i~ 3.70 

1997 PricP 

h. Paper Sacks 

CIF 
CIF 

l·s S I • I '.ill/'IT 

l SS I , 1-11 /'IT 

l S$ 100/FT 

l"S S I , R'.dl/'IT 

t ·ss : , 3 I ~1. 9ll/'IT 

l"SS/l - FOB l"SS 3' 700/k 1 

Fn·ight L·ss 70/kl 

'ladagasca r l·ss 3,770/kl 

:tadagascar L·ss -l,910.8:1/kl 

Specifications di ffe1· according to t~·pf.' and 

employment also differs. The follov.ing indicates 

current prices h~- specificntion; 

For purposes of the present stud~- types 2 (fo1· 

domestic or mnrine tnrnspor·t) nnd 3 (for domestic/ 

truck transport) are destined for the domestic 

ma i~k~ t v_·h i 1 e t ~·pe ~, the st r·ong pp ~·o\.t!n bngs, a rt! 

employed for exports 

1997 P1· i Cf!S 

KP .1- p 1 :• CIF l'SS 0.62/ bng 

KP ~~-pl~· CIF l'SS o.~1!88/ hag 

KP l+PP-1 CIF t·ss 0.8098/ hag 

i. f:lf~ctric Pov:t!I' 

Electric pov.·er is on];.· used for thf~ Toamasina 

Finish :till of Cnsf: 3. Tr,e c111TrJnt electricit;.· 

chnrges of the Toamnsinn region are ns fol lov.-s. 

DrJmand cha1·gf: F'l(J l, 892/h·a 

Em~ 1·g~· cha 1·ge F~!(i 60/l\1d1 
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On tht· basis uf tht· estimnted •·ltc:ctric consumption 

of the L;amasina plant this results in l"SS -10.20 on 

the cutTt•nt bast• \,;hich \,·ill be l·ss :i0.87 at 1997 

pl' i ('l's . 

2) Fixed Costs 

j. Labor Costs 

k. 

Labor costs are expressed in dollar terms and \,;ill 

be held at the levels indicated here in the future 

also. Annual sala~ies determined by rank (~ith one 

month bonus included) are as indicated belo~. 

General ~tanager rss 6,000/Y 

~lanager rss 3,500/Y 

Superintendent l"SS 2,500/Y 

Engineer l'SS 1,800/Y 

Foreman l"SS 1,200/Y 

Clark L'S$ 1,000/Y 

Skilled Labor l"SS 800/Y 

l"nskilled Labor l"SS 320/Y 

General Overheads 

Are assumed at 60% of direct labor costs as 

indicated in the previous sect~on. 

I. ~aintenance costs 

Are calculated at 3% of Plant construction costs 

and Quarry development costs. The breakdo\,;n of 

maintenance costs is assumed to be on the fol]o\,;ing 

has is. 

~aintenance parts (F) : 80% (2.4%) 

~ 11 i n t f: n 8 n c e s e r v i c e s ( r. ) : 2 0 % ( 0 . 6 % ) 
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m. Tax and I nsu rath~e 

1% of initial fi:...:ed inn~:stment is earmarked for 

~tunicipal pro11erty ta:...:, other regional taxes and 

Plant Indem;iity insurance charges. 

n. Depreciation 

The depreciation schedule obtained using the fixed 

sum method for equipment in\·estment is sho"m belo\I.·. 

Assets Depreciation 

period 

Land, Preparation Costs: not depreciated 

Quarry Development 

Equipment 

Plant Equipment 

Ctility Equipment 

Offsite Facilities 

Finish ~ill (Toamasina) 

o. Amortization 

5 

10 

10 

20 

10 

years 

:-.·ears 

years 

years 

:-.·ears 

Sal\·age 

\·al ue 

100% 

0 

10% 

10% 

10% 

10% 

Amortization for the pre-operational expenses and 

interest during construct ion is made for f f\·e :-.·ears 

period. 

Depreciation and amortization schedules are as per 

Table X-1 through 6. 

Other Costs 
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p . Sa l t' s t.' x pt-' n s • · s 

O.:'>% of salt's art! to lw eanuarked. 

q. Corporate Income Tax 

A tax holiday is to be enjoyed for a five year 

period from start of operations in ac~ordance with 

the Investment Promotion law. After this period a 

30% income tax ~ill be applied to taxable income. 

r. Di\·idends 

\o dividends are envisaged. 

s. Transportation Costs 

The domestic transportation costs for cement and 

clinker calculated according to the transportation 

program (to be outlined hereafter) are as follows. 

Case 1 average of all manufactured products x 17.90 rs S/~T 
Case 2 a\·erage of al I manufactured products x 2-L 68 rs S/~IT 
Case 3 average of al I manufactured products x 20. 32 I'S $/~IT 

7. SalP.s Plan 

(l) Sales Price 

The following represents estimates 0f the average ex­

work sales price for the individual cases postulated. 

Case l Bagged cement for domestic market:l"SSl6~.l-l/~fT 

Baggr!d Cf!mf!nt for export :l"S$ 80. 7;,/~IT 

Cl inkf~r for export :l"S$ .J.1.00/~fT 
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C :1 s" " Haggt•d (. t 'lll l' l\ t ru 1· domt·s ! i , . I:!:! 1· Kt• t : l"S$ J tiil. o I /'IT -
Haggt·d , ·t•m1 · n t fur· t':\ pu 1·t : l"S$ 8 1.:10/'.\IT 

Cast' J Hagg .. d t"t'Int'l1 t r () r dom"s t i ._. ma1·k1·t :l"SSJ/3.D/'IT 

Raggtid cement fo1· 1:':port : l"SS 80. =10/'.'-IT 

Cl i nkt· 1· for t>Xpo1·t : l·ss 4 -1. ClD/'IT 

(2) .-\ccounts payablt! and . .\ccounts recei\·a~le 

The follo~ing are the conditions for the a~counts 

rec td \.a b l t ! and a cc o u n t s p n ya b l e . 

Accounts receivable (domestic sales) 

. .\ c c o u n t s n~ c e j\· a b 1 e ( e x po r t ) 

.-\ccount s payable (export) 

(3) Sal~s Schedule 

30 da:•s 

60 da~·s 

90 days 

Schedules for product ion, in\·entor~·. sales amounts and 

sRlf!S re\·enues arc sho\•n in Table \-7 through 14. 

R. Financial Projections 

Projf!!'.I ions \,;en! ca1-ried out for the fol lo\•ing finRnrial 

indicrttors and parameters. 

a. f'1·od11ctions and SRles Pinn 

b. Production Cost Stnt(!ments 

c. \\od;ing Cnpitnl St;itt:ments 

d. 1 neomf! St nt ument s 

P. Fund Flo\o.· Stc.tements 

f. B<>lance 

g. Long t<•rm Debt R<!p<lymf!nt Schedule 

Tables \-1:'1 to \-21 for Cast! I:\ <lre shc)\•;n <ls <l 

l"f!pl't:s1!ntnt j\·1· <:xamplf! of thr: pro,jf"!ctr:d financi<ll pnp.-:rs. 

For ottwr cas<:s n:fr:r to the att<lrhf:d appr:ndix. 
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!l . F i n a 11 c i a I \ i <• b i I i t y -\ 11 a I y s i s 

I) \·arious Finatwial Indicators 

Rt•suits of finanrial analysis for th•• follo .. ..-ing topics 

an· sho1 • .-n in Tablt~ \-22 to \-27. 

a. Ratio of :\ftt-~r Tax Profit to Sales Re\t>nue 

h. Ratio of :\fter Tax Profit to Shareholders Equity 

c. Ratio of Before Tad Profit to Total ln\·estment 

d. Ratio of :\fter Tax Profit to Shared Capital 

e. Current Ratio 

f . Qu i ck Rat i o 

g. Debt-Service Ratio 

h. Long Te rm de ht : Sha re ho I de rs Equ it:-· 

i. Profit Break-e\en Point on Capacity [tilization 

Hate 

j. Cash Break-e\en Point on [nit Sales Price 

k. Cash Hreak-e\·en Point on Capac it:-· rt i Ii za ti on f\a t e 

2) Financial Internal Rate of Return 

The follo"'ing sho"·s the results 011 calculation of tht· 

financial internal rate of return on total investment. 

Calculation of FIRR 

FIRR Before Tax F I Rh' :\ f t t.~ r T q x 

r:nse I A 17. -19% 1 :i. -17% 

IR 18 .on~ 15.97% 

2 ,\ 1.i. s:i% 12.72% 

2R 15.81% 13.83% 

3r\ 19.71% 17.68% 

:rn 18. 13°'. 16.fl2% 



l11•stilts of an analysis 0f FIRH st~nsith·ity to the 

\·ariahles indicatt>d lwlo..,,- fo1· cast>s 1- .. \ and 1-H are 

sho"n in Table X-34. 

a. Product sales prict> 

b. Price of coal 

c. Price of paper sacks 

d . Cos t o f do mt~ s t i c ca r r i age 

e. ..\mount of in\·estment 

IO. Conclusion and Recommendation 

(1) Case Study 

1) In general terms the Toliara site (Case I) is more 

fa~orably situated in terms of profitability in 

comp a r i son ! o t he ~I ah a j an g a s i t e ( Case 2 ) . 

2) In general terms Case H (400,000 tons per year) is 

more profitable than Case . .\ (300,000 tons per 

year), but "·ith regard to Case 3 (the Toliar'.l­

Toamasina case) it "as found that Case ..\ is better. 

3) The optimum case of all post--11ated pron~s to be 

Case 3..\ fol lo....,ed in order of excellence b~· Case 3R, 

Case JR, Case )..\, Case 2B and Case 2..\. 

-1) The superiority of CasP 3.-\ in terms of 

p r o f i t a h i l i t y o \. '! r t ha t o f C rt s e 3 R s ho" s t ha t 1. 

the profitabilit~· of a Finishing '!ill Jocat,!d in 

tht! markf!t is nigh and 2. The importing of clinker 

is a factor "hich detracts from profitability. 
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I) Th•· s•·nsit i\ it:, 11f pr·1ifits tu pi·11·•· flu··t11:1t iun,.; i,,; 

m<ist ohs•·r·\·aldt· in th .. :-:1s1· tht· s;tll·s pr·ict· •.•f 

finislwd prodtrcts. .-\ft•·t· this tht· in\·1·stnu·nt 

'-it•ns it i \ it'> • I t f n l \ rn, s f nrnt t lw a I' o \., · t h :1 t i t i s 

i mpn rt :1 n t ! n <'Ons i dt· 1· mt· t hods tu r···dt1l:t· th•· 

<'on s t r 111 · t i 1) n <' o s t s i rn· o I \. t ·cl . 

2) Ttw st•nsfi i\·ity <•f \·ar·iab!P 1·osts anct domestic 

t n1nsport costs is IO\'. 

(:l) f'r·ojt>ct Sit•· 

Tlw Toi iar·a !ocat ion •·njo:-·s the fol !c.H•ing pa1·t ic·11la1· 

a ch· a n t a g,. s f o r <l domes t i c p r o j ': c t s i t t: : 

Excel lent harbor conditions 

- Tlw a \. a i I a b i I i t y 
,. 

01 an icka I sit1· dir1·<·t 1:-

The poss i hi Ii t y of tis i ng domes t i (' coa I r1:so111·c:t:s 

t•xploitnblt· in tht• f11t111·t· 

- Tlw abundant d1•posits of lim(' storll' 

- H1·lat ht· pro,;imity to th•· impo1·tant t:\.po1·t mar·k··t:-. "r 
th•· H1•11nio11 nnd 'l<tllrit ills 

( I ) P ni f i t n h i I i t :-· o f t lw F i n i s h i n g '! i l 

.·\:~is ass111111·d tlwt th•· prnfitabilit:· of ri Finishing 

'!i l I aimt·d at the dnnlt'st i<· ma1·kt·t 1s 1·xtn:m1·I:· high it 

j..., rl1·sin1hlt· In car1·: out !ht~ co11stn1ction of a 

finishing mil using impn1·tt·d clinkt·r as nn• mat•·rial 

b.·f'o1·t· b1·ginning cow.;t ruction nf' <l compl1·tt• plant. 

Onc1· mad,f•t ing has lH'l'n stabi I izt·d and an <tpprop1·iat1· 

j11nct111·1· 1·1~;l<'hf'd th•· c-onst 1·11<·! inn of tlw <-ompl(•t1· plant 

t·o11 I cl 111· h1•gun. Ho~1·\·1:1-, in this cas1: it is impor·tant 

I o 1 • s I ah I i sh t Ill' a \"<1 i I ab i I i I :· n f <' I i n b· r· and ob t a i 11 a 

plant sit•· in tlw nl·ighborhond of th1· T<1;imasina hal'l>or. 

\ - /. 7 



\ :1 ) Po s s t~ s s i on o f i n Hou s t • C a r r i t' rs 

. .\n important facto:· 1 imi ting economic act i\·i ties in 

~adagascar is tht· insufficient provision of 

transportation facilitil,s (including road facilities). 

In particular, the transportation costs invol,;ed in 

supplying and linking the main markets involved in the 

present project are quite high. This means that little 

advantage will be gained over competing countries 

because of the relative costliness of transport costs. 

One possible solution to this problematic situation is 

to consider the construction of in-house dry bulk 

carriers which could be used for the domestic and 

export transport of clinker. Ho~·e\·er, if this method 

is adopted there will be an increased burden of initial 

investment ard so a key factor will be the reliable 

effective operation of such trans~ort facilities. 

(6) Conclusions 

The fol lowing conclusions are dra~·n from the conditions 

assumed in the present study report. 

I) In terms of profitability, Case 3 is the optimum 

proposal as ~ result of the ~conomic nature of 

domestic transportation of clinker in comparison to 

bagged cement. Ho"'e\·er, as the export of cl inker 

reduces profitability on a scale of ~00,000 tonnes 

per day, profitability is impairerl hy the increase 

in clinker exports. Therefore, it is concluded 

that Case 3A has the optimum profit<lbility. 

2) Toliara is a better site for the Project than 

Mahajanga for a variety of reasons. However, 

r. o n s t r 11 c t i on o f t h e F i n l s h i n g ~I i l 1 n ca r t o 

Toamasina, closf~ to the main mA1·~ets, is a more 

nppropriatc choicf? b1:caust: of transportation costs 

x - 28 



\~ a r-t•su It n f t lw abo\-l' cons id-

•·Ltl ilills, a pussihl·· p1·oposal \..·ou!J bt· to construct 

a Fini:->hing ~till \..ith an intak•· of importt-'d clinkt:>r 

at Toamasina in ant i1·ipat ion of thP construct ion of 

t ii t· Comp I , · t e P I an t \... h i ch \.. il I f o I l o \, I a t e r . 

:l) There is a strong possibility that tlw scale of 

pnijt:ct inn~stmt>nt i11\·0l\·ed \\i 11 bf• found too larg;_.' 

for the economy of ~adagascar to support. It sePms 

that the main obstaclt' to realization of the 

projt•ct is Project Financing. 

(7) Recommendations 

I n \. i l' \.,; o f t h e fa c t t ha t t he p r c s en t p r o j c c t i s o n an 

extrem~ly large scale of investment for ~adagascar, and 

in n·sponsf~ to the \·arious problems relating to the 

lach of Industrial Infrastructures in ~adagascar, the 

follo~ing recommendations have been made. 

I) Project Financing 

As long as the the assumption of a Private Sector 

context of in\·est;nent is maintained for the present 

project, the higgest problem to its realization 

\."ill h(: in the funding of Equity Capital and Loan 

Capital for the project. 

a. Funding of the equity capitnl portion rel~ing 

o n l y o n t h P rt~ s o u r c e s o f \f n d n g a s c ri r ' s 

'~ntrepreneurs ~ill he difficult. F11rth{:r, ir1 

\"if·~ of the necessit~· of participation of a 

!f:chnical partner and in order to facilitate the 

funding of project fir:inces (Joan capital) it is 

rPcommended to S(:ek the part icipnt ion of t=~xt rn 

parties such as the fol Jo...-ing: 
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Fi !la Ill' i ng i llS t it u t 1 ons l) r '-t:1dagnst·rt r 

- Entn:p1·t·I1t~u1·:::-. of tilt' Jul· ,· •. iuntrit·s 

l't1hlic rina!IL'ing in~tituti1111S s1wh ;1:-; tht· IFC. 

- Cemt•nt manufacturers 

- Ent 1·.:·pr•·neu rs (1 f t ht! ach-;11H·1•d count 1· i t:S 

b. \dth n·gani tll tht:- funding of the loan cn.pit~:d. 

th1· kPy tdcment affecting the financing condi­

tions 1..-ill be .... twther an acceptable security 

p;~ckage ean lw formulated and presented to the 

Financier. Discussion should he carried out 

bet~een Equity participants on the formation of 

the security package in order to elahorate the 

most ad\·antageous terms "·hich can bt• secured. 

Also, it is ad\·isable to sound the potential 

contractor on an acceptable security package and 

financing conditions and discuss these together. 

In any case, the equity participation of 

reputable parties such ns public bodit:s like to 

IFC or financinl institutions ... -ill r:e1·tninly do 

much to ensure nri ad\·antageous funding of the 

Joan finance. 

2) ~arket Development 

'!arkd ing of the finishi:d prorluct ..... i 11 ha\·1: n 

dcci~;j\·c eff1:ct on the profit<Jbi I it~· of the present 

project. Of cours1: thu sal<:s p1·ice of the rn·odu(:t 

is an important factor, but eH!n befor<: consiclP1·ing 

this, the quest ion of \."h(:thcr domestic demand 

actual]~· incr<~ases in line \>.'ith forecasts ~jJl be a 

determining fnrtor. The reason for this, ~hich has 

al1·<·nd~· h<:en pointud out, is thnt th<~ present 

pr·oj1~ct ..... i 11 not stand ns nn <:xpo1·t ori1!ntat1:d 

p ro.i t>C t Tht:n!fO!'f~, in ord<:r to 1:ns111·1~ the s11c:c1!SS 
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... i t ! ~ !lt .l ., . ~ _..:; :t. ~· _'- tr· 1..·eir1si<i~·z· \,,:1:.s t1,.i 

.i. \d1t·! h,·!· t lJ,,1·1· \, 1 11 h•.· :111 ·~:-:p:1ns ion :n dcim1·s! i,· 

d .. m:ind d•'!'•'tlC!s :iho\·1· a I un an t>:-.:pans ion n r t 1i .. 

qt11·st i(ln Of r;at i1>naJ t_·<·nnClllli1· expansion is 

its•·lf nutsid1• ,,f thl' S('OP•' cif tlw pn.1jt·ct 

d"\·1·!11pm1·nt "·ap::i··ity, this \,·i I I dt:pend 1•nt in·]:-· 

on thl· tlllit··rl ,.fforts o!· th1· Go\·p1·nment and 

peop l 1· of '!adagascn 1· • 

. .\n i nr:rt~as1· in the demand for cement rf'sll 1 ts 

prin,·ipall:- ft·nm dP\·t·!opnlt'nt in th•~ s1:ctrll'S rif 

h 11 i I cl i n g ( ho u s i n g , a ci m i n i s t nit j\· e an cl o f f i c 1 • 

buildings, hot1·ls, schools, hospitals, t->tc.), .-,f 
soci<d inf1·nst1·11ctun.' (st·aports, ai1·po1·ts. 

roads, cl:1ms, O\'t:i·:and rirHi unne1·ground canals, 

1: t c . ) , o f i n ci u s t r :-· <1 n d i n cl 11 s t 1· i n I i n f r a s t 1·1 w t 11 r · • · 

(faf'to1·;1:s;, tr·ans~>ort s:--st.-:ms, sto1·ng1· systr·ms, 

a gr i C' 11 I t u 1· a I i n fr as t n 1 c t 11 1· c , 1: t c . ) , an cl t h •, i· • · -

fnr1· (jo\·Pn1mr:ntal pol iri1~s 1·c:lnt ing to pr·nmfd i1in 

of in\·1·stmc:nt in ttws1' s1:('to1·s and for 1H1r!g .. t ing 

a l l o c a t i o n s i s o f g r ': <1 t s i g n i f i c <1 n c •: . I t i ~' 

nc:ccssar·:-- for· the· l'roj1•rt ~·romot er to tl!ld .. r·t ak" 

1•\'(•r-:-· possibl1: 1·ffort to st>•-~ to it thnt th•· 

go\·1:1·nm1:nt is ell<:Oll!'ag1:d to pr·omotf• the· ;1iio\·t-, 

rind pn rt i f'tl l c11· l :· to 11nd1: r·t akr· p11L 1 i c· i 11\·•·s t 1111•n t 

I> • ..\nnt h1·1· 101·ans to 1:xpnnd d1:ma11d is t r1 r·"du<·1· t h1· 

mar·kf·t p1·ic1! of r:r:m1:nt. Th•: currf:nt 1·!:tni l 

p1·ic~: 011 ttw mnrket of about i·s 200 S/'IT is 

P x r: •: ~' s i \' ': , a n d ! I i s po s s i b 1 1 • t ha t t h P 1 • P i s 

I i t t l , : i ll<' r 1 •a s 1, i 11 d (: m" n d h •:ca 11 s 1: r:' • nw i 1 t i s 

11 nab l , · t n "om p', t ': ...- i t h ;i \"a i I ah I '· ;1 I t ', n1" t i \' ' · 

m;1t1:1· i 11 J s. It is n1:c1·:.;:..;a r·:· to •·\·a I 11;i tr· th•· 



fo! l,·.\,·ing impt'G\•·m•·nts as r-ossih;,. 1·nuntt·1· 

mt·asun·s t,, tlli,.; sit11at ion. 

impr·o\t:"lllt'nt in ta\: r·at•·s 

- n1tionali::ation of t~1P distribution systems 

(bulk transport, possibility to apply for· 

rt' ad ;.: ma cl ,. co n c re t t:.· , c t c . ) 

sun•~:: on the competiti\·e position \ie a \·ie 

altt::rnri.t~\e materials (eg. bricks, \·•ood, 

stone, aspt'~ 1 t. etc.) 

3) Evaluation on n Ph~sed Realization of the Project 

The problems outlined above could arise in relation 

to the question of \OheLher rement demand \Oill 

increase in line \Oith forecasts and \Ohether 

financing for project implementation \.-j 11 be 

re a 1 i z e d . I t \.. i 1 1 re q u i re s om e t i me t o o \. e r c om e 

these problems and ensure that the desin:cl cintext 

for project implementation is achieved. 

ti o \." e \" e r • t h e i n t e n· e n i n g t i m P mu s t no t be \..a s t c: d , 

and it is necessary to p:an for an effective 

realization of the project in \Oel 1 ordcrr~d phases. 

That is, \Oe recommend that firstly the construction 

of the finishing mill he carried out at Toamasina. 

:he scale ~ill be on a par \Oith that sho~n for 

Cnse ~L\ (i.e. l:'>0,000 T/Y of ('~inker \·olumd \.·ith 

clinker being imported. B;.· :t .. .dizing this part of 

the Projf~ct first the follo\.·ing meri~s can be 

anticipated. 

- a saving o~ foreign currency of the difference in 

pricf! hfd\Occn imported rf!mPnt and importf~d linker 

- thf! establishment of a mar·keting s:-·stem nrvi zonf! 

of commercial opf!rat ions 

- promotion of ;:in l!Xpnnsion in d(!mand thro11gh price 

!'f!duct ion 
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:.'.) lnH::stment Cost 

Local rurrcncy por·t ion of the in\·estment cost is 

recalculated after elimination of transferable 

costs (i.e. sales ta'\t'S, Tl-T and 

corporate/ind h· i dua I income tax) \.·hi ch a re 

estimated to be 26. ~1 !H:I"cent of the local currency 

portion. 

3) Tradnblc Items 

Tradable items are adjusted on the border price 

basis (CI F) . 

Gypsum 

Diesel Oil 

Cement 

-l) Labor Cost 

l"SS -Hl/'fT 

CSS367/~1T 

cs s 15-l. -l 8/~1T 

Due to lack of experienced industrial labor in the 

country, opp0rtunity cost of the employees is left 

as it is except unskilled labor "'hich is assumed to 

be sixty percent of an estimated rate. 

:'>) Other Costs 

* Taxed and I nsu r·ance: 

Taxes portions are eliminated as transferable 

cost. 

* Sale Expenses: 

Tli.'en t ~- five per·cen t of t hf! expenses a re 

eliminated as transferable costs. 
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6) EIRH 

Calculated EIRR is 18.23 rercent. 

(2) Foreign Exchange Balanct: 

Effect of foreign exchange earring and sa~ing by the 

project is calculated as per Table X-37 and 38. 
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Tab le X-1 DEPRECIATION AND AMORTIZATION SCHEDULE 
CASE: 1-A 

ASSET ISITIAL DEPREC'N SAL\'AGE DEPREC 0 N 
VAUE PERiOD(Y) VALUE STAND' D YR 

(1000$) CY) (I) (1000$) 
LAND/SITE PREPART'N 1525 N. A. lOOI 0 
QUARRY DEVELOP'! 3566 5 01 713 
PLANT FACILITIES 71365 10 IOI 6423 
UTILITY FACILITIES 9957 10 101 896 
OFFSITE FACILITIES 8677 20 lOI 390 
FINISHING KILL 0 10 IOI 0 
PREOPERAT'L EXP'CES 3754 5 OI 751 
I NT' ST DRG. CON ST'S 19638 5 01 3928 

TOTAL 118482 13101 

Table X-2 DEPRECIATION AND AMORTIZATION SCHEDULE 
CASE: 1-B 

ASSET INITIAL DEPREC'N SALVAGE DEPREC'N 
VALUE PERIOD(Y) VALUE STAND' D YR 

(1000$) (Y) (I) (1000$) 
LAND/SITE PREPART'N 1525 N. A. 1001 0 
QUARRY DEVELOP'T 4161 5 01 832 
PLANT FACILITIES 80992 10 101 7289 
UTILITY FACILITIES d621 10 IOI 1046 
OFFSITE FACILITIES 8677 20 101 390 
FINISHING MILL 0 10 101 0 
PREOPERAT'L EXP'CES 3775 5 01 755 
INT' ST DRG. CONST'N 21998 5 01 4400 

TOTAL 132749 14712 
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Table X-3 DEPRECIATION AND A~ORTIZATlOS SCHEDULE 
CASE: 2-A 

ASSET INITIAL DEPREC' N SAL\'AGE DEPREC' N 
VALUE PERIOD(Y) \' ALUE STAND' D YR 

(IOOOS) ( Y) (:) (1000$) 
LAND/SITE PREPART'N 889 S.L IOU 0 
Q~ARRY DEVELOP'T 3008 5 0% 602 
PLANT FACILITIES 73946 IO IO% 6655 
rTILITY FACILITIES 9985 IO IO% 899 
OFFSITE FACILITIES 8564 20 IOI 385 
FISlSHING Mill 0 IO IO% 0 
PREOPERAT'L EXP' CES 3799 n 760 
IH' ST DRG. COtiST' N I9936 5 0% 3987 

TOTAL 120I27 I3288 

Table X-4 DEPRECIATION ASD AMORTIZATION SCHEDULE 
CASE: 2-B 

ASSET INITIAL DEPREC' N SALVAGE DEPREC' N 
VALUE PERIOD CY) VALUE STAND' D YR 

(IOOOS) ( Y) ('l) (1000$) 
LAND/SITE PREFART'N 889 N. A. IOOS 0 
QUARRY DEVELOP'T 3604 5 O'.: 72I 
PLANT FACILITIES 83960 10 IOS 7556 
UTILITY FACILITIES 1I648 IO IO% 1048 
OFFSITE FACILITIES 8564 20 10% 385 
FINISHING MILL 0 IO IOX 0 
PREOPERAT'L EXP'CES 38i0 5 0% 762 
IST' ST DRG. CONST'N 22369 5 0% 4474 

TOTAL 134844 14947 
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Table X-5 DEPRECIATION A~D AMORTIZATION SCHEDHE 
CASE: 3-A 

ASSET INITIAL DEPREC'M SALVAGE DEPR~C'N 
\'ALL'E PERIOD CY) V ALliE STAND' D YR 

(1000$) ( y) (%) (1000$) 
LAND/SITE PREPART'N 1645 N .A. 100% 0 
QUARRY DEVELOP' T 3566 5 01 713 
PLANT FACILITIES 71365 10 10% 6423 
UTILITY FACILITIES 995; 10 10% 896 
OFFSITE FACILITIES 8677 20 10% 390 
FINISHING MILL 7631 IO IOI 687 
PREOPERAT'L EXP'CES 3812 5 01 762 
IST'ST DRG. CONST'N 21368 5 01 4274 

TOTAL 128021 14145 

Table -6 DEPRECIATION AND AMORTIZATION SCHEDULE 
CASE: 3-B 

ASSET INITIAL DEPREC'N SALVAGE DEPREC'N 
VALUE PERIOD(Y) VALUE STAND'D YR 

(1000$) ( Y) (%) (1000$) 
LAND/SITE PREPART'N 1645 N .A. 100% 0 
QUARRY DEVELOP' T 4161 5 0% 832 
PLANT FACILITIES 80992 10 10% 7289 
UTILITY FACILITIES 11821 10 10% 1046 
OFFSITE FACILITIES 8677 20 10% 390 
FINISHING MILL 7631 10 10% 687 
PREOPERAT'L EXP'CES 3834 5 0% 767 
INT' ST DRG. CONST'N 23728 5 0% 4746 

TOTAL 142289 15757 

x - 38 
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Table X-7 ( 1 ) 
*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR *** PAOE 

PRODUCTION AND SALES PLAN 
CASE l•A • BASE CASE • <USO 1000> 

YEA~ 1992 1993 1H4 19U UH 1HT 199' 1999 2000 2001 

RATED CAPACITY (CLINKER> o. 0. 0. o. o. 300000. 300000. 300000. 300000. 300000. 
CAPACITY UTILIZATION 0.0 0.0 0.0 o.o 0.0 O.TOO 0.150 1 .000 1 .000 , . 000 

PRODUCTION (VOLUME> 0. o. o. 0. 0. 210000. 2HOOO. 300000, 300000, 300000. 
INCREASE IN INVENTORY 0. o. 0. 0. o. 1'1212. 1115. 1233. 0. 0. 
SALES VOLUME <DOMESTIC CEMENT> 0. 0. 0. 0. 0. 1!10!104. 1T0t11. 193327. 217927. 2441311. 

UNIT SALES PRICE 0.0 0.0 0.0 0.0 0.0 0.1H1 0.11!11 0. IHI 0. 11!11 . o. 11!11 

-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
SALES REVENUE 0. 0. 0. o. o. 20!14. 211221. 31921. HllU. 40449. 

SALES VOLUME CEXPORT CLINK5R> 0. o. 0. o. 0. 0023. 1144110. 112171. 104!1!1. 14412 
UNIT SALES PRICE 0.0 0.0 0.0 o.o 0.0 0.0440 0.0440 0.0440 0.0440 0.0440 

-------------------------------- -------- -------- -----·-- -------- -------- -------- ----·--- ---·---- -------· --------
SALES REVENUE 0. 0. 0. 0. 0. 2113. !1038. 4957' 31110 2137. 

TOTAL SALES REVENUE 0. 0. 0. 0. 0. 21917. 33213. 31193. 39911. 0281. 
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eee FEASIBILITY STUDV ON CEMENT P~OJECT IN MADAGASCAR *'* PAGE 2 
Table X-7 ( 2 ) PRODUCTION ANO SALES PLAN 

CASE l·A - BASE CASE - IUSD 10001 

VEA~ 2002 2003 2004 200!1 2001 2007 2001 2001 ;!010 2011 

RATED CAPACITY CCLINKERI 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 
CAPACITY UTILllATIO~ , . 000 , . 000 1.000 1.000 I .000 1.000 I. 000 I .000 I. 000 I .000 

PRODUCTION CYOLUNEI 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 300000. 
INCREASE IN INVENTORY 0. 0. o. 0. 0. 0. o. o. 0. 0. 

SALES V0LUM£ COOMESTIC CEMENT> 274104, 312000, 312000 312000. 312000. 312000. 312000. 312000. 312000. 312000. 

UNIT SALES PRICE 0', 1!11 O.IH1 0.11!11 O.IUI 0.IUI 0 11!11 0. 11!11 0. 11!11 0.IUI 0.11!11 

-------------------------------- -------- -------- -------- -------- -------- -------· -------- -------- -------- --~-----
SALES 111:vENUE 41130. 1111124. 111!124' 111&24. !IH\24. !1124. 111!24. 111 !124. 111524. !I 1124 

SALES VOLUME <EXPORT CLINKER> 3!1!11' -o. -o. -o. -o' -o. -o. -o. -o' -o. 
UNIT SALES PRICE o.0440 0.0440 0.0440 0' 000 0.0440 0' 0440 0' 0440 0' 0"40 0' 0440 0.0440 

---------·--------------------·· -------- -----··- -------· -------- -------- ·------- -------- ------~- ----·-·· --------
SALES l'IEYENUE 11182' -o. -o. -o. -o' -o. -o. -o -o. -o' 

TOTAL SALES REVENUE 411930. !1!124. !1!124. 1111124. 111524. 111!24. 51 :>~4 51!24 51524. 111!24. 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASC~A ••• PM E 
PRODUCTION COST STATEMENTS 

Table X-8 ( 1 } CASE I-A - BASE CASE - CUSD 1000> 

YEAR 1192 1H3 11114 119!1 IHI IHT 1191 IHI 2000 2001 

PRODUCTION CVOLUME> 0. o. o. 0. 0. 210000. 285000. 300000. 300000. 300000. 

RAW MATERIALS 0. 0. 0. 0. 0. 403. !14T, !171. !175. !ITS. 
PYRITE CINDER 0. 0. 0. 0. 0. IOI. UT. 144' 144, 144. 
OYPSUM 0. 0. 0. 0. 0. 302 410. 432 432' 432 

UTILITIES 0. 0. 0. 0. 0. 4203. !14!11' !1143' 102'' 122•. 
FUEL <COAL> 0. 0. 0. 0. 0. 2111' 2111 3123 3123. 3123 
DIESEL OIL CCL I Nl(ER> 0. o. 0. 0. 0 271. !113. 4U. 31!1. 2H 
DIESEL OIL <CEMENT> 0. 0. 0. 0. 0. I 140' 1971 223!1. 2Sll. 2831. 

CONSUMILU 0. o. 0. 0. 0. 121. UT. I T9' 11!1. I 91' 
FIRE IRICKS 0. 0. 0. 0. 0 47 14' 17. 17. 67' 
STEEL IALL 0. o. 0. 0. 0. II 20. 23 21. 29. 
LUIE OIL 0. 0. 0. 0. 0. II. 2 I' 24. 27. 30' 
EXPLOSIVES 0. o. 0. 0. 0. 41, 12. u. u. u. 

KRAFT PAPER SACK o. 0. 0. o. 0 , 71J' 2002. 2214 2!!12. 2111&. 
KRAFT PAPER SACK CTAUCKI 0. 0. 0. 0. 0. 121' 132' 10!14' I 1111 I 336 
KRAFT PAPER SACK CIOAT> 0. 0. 0. 0. 0 U2. 1070 I 2 I 0 I 3114' 1!133 

YAAIAILE COST 0. 0. 0. 0. 0 1411 817 I 1812. 1339 9164 

---·----·---------------------·- -------- -------- -------- -------- -------- -------- ·------- -------- -------- ·-------
EMPLOYMEOIT COST 0. 0. 0. 0. 0 343. 343' 343 343 30 

>< MAINTENANCE COST 0. 0 0 0 0 2920 2920 2920 2120. 2920. 
INSURANCE 0. 0. 0. 0. 0. 111!1 111!1. 1 I l!I. llU. 1 I l!I 

OIR~CT FIXED COST 0. 0. 0. 0, 0. 4441. 4441. 4441. 4441. 4441 

·------------------------------- -------- -------- -----~-- -------- -------· -------- •n•••••• •••••••• •••••••• •••••••• 

~ CASH FACTORY COST 0. 0. o. 0. 0. 1014!1. , 2119' 13301. 13717. 14311' 

"'"' -------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------·-
PLANT CONSTRUCTION 0. 0. 0. 0. 0. 1423. 1423. 1423. 1423. 1423' 
OUAAAY DEYELOPEMENT o. o. o. 0. 0. 713. 713. 713' 713. 713. 
UTILITY FACILITIES 0. 0. 0. o. 0. 891. .... au. . ... 191. 
OFFSITE FACILITIES o. 0. 0. 0. o. 310. 310. 310' 310. 310. 
FINISHINO MILL 0. 0. 0. 0. 0. 0. o. 0. 0. o. 
PREOPEAATIONAL EXPEXSES 0. 0. 0. 0. 0. 7!11 . 7!11 . 7!11 ' 7!11 7!11 ' 
INTEREST OUAINO CONSTRUCTION o. 0. 0. o. 0. 3121' 3128. 3121' 3128. 3121. 

DEPRECIATION ANO AMORTIZATION 0. 0. 0. 0. 0. 13101' 13101. 13101' 13101' 13101' 

-------------------------------- -------- -------- -------- -------- -------- --··----- -------- -------- -------- --------
TOTAL FACTORY COST (>, 0. 0. 0. 0. 24047. 25720. 21410. 21811. 27413. 
UNIT FACTORY COST 0.0 0.0 0 0 0.0 0.0 0. I 14!1 0.0102 0.0810 0.0111 0.0114 

-------------------------------- -------- - -- --- -------- -------- -------- -------- -------- -------- -------- ·-------
SALES EXPENSES 0. 0. 0. 0. 0 1 3!1. 111 114' 200. 211. 
TRANSPORTATION COST 0. 0. 0. 0. 0. 2194' 30!19 3411' 3101' 014, 

SALES EXPENSES/ADMINISTRATION 0. 0. 0. o. 0. 2821. 3221' 314!1 4 I 01' 4101' 

-------------------------------- -------- -------- -------- -------- -------- -------- -------- --··4·--- ------·· --------
INTEREST ON LONO TEAM DEIT 0. 0. 0. 0. 0. 6015' 5443 4121. 4119' 3!177' 

-------------------------------- -------- -------- -------- -------- -------- -------- ·------- -------- -------· --------
INTEREST ON SHOAT TE~M DEBT 0. 0 0. 0. 0. ". , l!I. I), 0. 0. 

----------------·--------------- -------- -------- -------- -------- -------- -------- -------- ----~--- -------- ----·---
TOTAL PRODUCTION COST 0. 0. 0. 0 0 33022 34!183. 3071. 3!11111' 35590. 
UNIT PRODUCTION COST 0 0 0 0 0.0 0.0 0 0 0. U72 0' 1213 0. 11113 0.1173 0.1181 



••• FEASlllLITV STUDY ON CEMENT PROJECT IN MAOAOASCAR ••• PAO! 2 

Table (2) 
PRODUCTION COST STATEMENTS 

X-8 CASE 1-A - IASE CASE • cuso 1000) 

VEAR 2002 2003 2004 2005 2001 2007 2001 2001 2010 2011 

PRODUCTION CYOlUME> 300000. 300000. 300000. 300000. 30UOOO. 300000. 300000. 300000. 300000. 300000. 

RAW MATERIALS 511. 571. !!Tl. 571. 571. &71. 571. 1171. 571. 571. 
PYRITE CINOEA 144. 144, 144. 144. 144. 144. 144. 144. 14•. "'"· OYPSUM 432. 432. 432. 432. 432. 432. 432. 432. 432. 432 

UTILITIES ""!10. 6121. 1721. 1721. 1721. 1721. 1721. 1721. 1721. 1721 
FUEL CCOAL> Jl23. 3123. 3123. 3123. 3123. 3123. 3123. 3123 3123. 3123. 
DIESEL OIL !CLINKER> 1!13. -o. -o. -o. -o. -o. -o. -o. -o. -o. 
DIESEL OIL <CEMENT> 3114. 3101 3101. 3101. 31011. 3101. 3101. 3101. 3101. 3101. 

CONSUMILES Ill. 207. 207. 207. 207. 207. 20'1'. 207. 207. 207. 
FI AE 11111 CKS IT. 17. 17. 17. 17. 17. 17. 17 17. 17. 

STEEL IAll u. 37 . 37. 37 . 37. 37. 37. 37. 37. 37. 
LUIE Oil 34. 31. 31. 31. 31. 31. 31. 31. 31. 31. 
EXPLOSIVES II. II. II. II II. II " H. II. II. 

KRAFT PAPER SACK 3211 3154. 3154. 3154. 3154. 315•. 3154. 3154. 3154. 31!1•. 
KRAFT PAPER SACK CTAUCK> 1417. 1701. 1701 . 1701. I 701. I 70\. 1701. 1701 1701 . 1701. 
KRAFT PAPER SACK C90AT) 1711. 1153. 1153. 11153. 11113. 1953. 11!13. 115l. 11153. llU. 

YARIAILE COST 10440. 1I111 11111. 11111. 11111. 11111 11111. 1I111 11111. 1I111. 

-------------------------------- -------- -------- -------- -------- -------- --~----- -------- -------- ·------- --------
EMPLOVlllENT COST 343. 30. 343. 30. 343. 343. 343. 30. 30. 30 

x MAINTENANCE COST 2120 2120. 2120. 2120. 2120. 2120. 21120. 2120. 21120 2120 
INSURANCE 1115. 111!. 111!. 1115. 111!. 1111. 118!1. 1115. 11U. 111!! 

OIAECT FIXED COST 4441 44"1. 4441. 4448. .\441. 4448. 4448. ........ 4UI . .. .... 1 

-------------------------------- -------- -------- -------- -------- -------- ---·--·- -------- --·-··-- -------- ------·-
A CASH FACTORY COST 14111. 15114. 1 !!114. 1H14. 111114. 1!114. 111114. 1&114. 15114. 1 !1114. 
!'..) -------------------------------- -----··- -------- -------- -------- -------· -------- -------- -------· ------ . --------

Pl.ANT CONSTRUCTION 1423. 1423. 1423. 1423. 1423. 0, 0. o. 0. 0. 
OUAAAV OEVELOPEMENT 0. 0. 0. o. o. 0. 0. o. 0. 0. 
UTILITY FACll.ITIES Ill. Ill. Ill. .... HI. o. 0. o. o. 0. 
OFFSITE FACILITIES HO. HO. HO. HO. HO. 310. HO. 310. HO. 310. 
Fl N I SH I NO M 1 ll o. 0. 0. o. o. 0. o. 0. o. 0. 
PAEOPERATIONAL EXPEXSES 0. o. o. 0. 0. 0. \), o. o. 0. 
INTEREST DUAINO CONSTRUCTION 0. o. 0. 0. 0. o. o. o. 0. 0. 

DEPAEC1ATION ANO AMORTIZATION HOI. HOI. 77 01 . 7701. 7701. 310. HO. HO. 310. HO. 

-------------------------------- -------- -------- -------- -------- -------- ___ " ____ -------- -------- -------- --------
TOY4l FACTORY COST 22517. 23323. 23323. 23323. 23323. 11004, 11004. 11004. 11004. 1100•. 
UNIT FACTORY COST 0. 0753 0 0717 0. 0777 0. 0777 0. 0777 0.01133 0.0533 0.0!133 0.0533 0. 0!133 

-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
SALES EXPENSES 235. 2!18. 251. 251. 2!11. 2!11. 251. 251. 2!U. 2!11. 
TRANSPORTATION COST 4115. 5515. 5515. • !!15. 551!5. 5515. !158!1 . !!!US !1!115. 5!11!1. 

S4LES EXPENSES/ADMINISTRATION 5150. 5142. &142. !1842. !1142. 11142. 5142. 5142. !U42 58"2. 

-------------------------------- -------- -------- -------- -------- -------- ~------- ------·- ------·· -------- --------
INTEREST ON LONO TEAM DEIT 2155. 2333. 1711. 1011. 417. o. 0. 0. 0. 0. 

-------------------------------- -----···- -----·-· -------- -------- -------- -------- -------- -------- -------- --------
INTEA£ST ON SHOAT TEAM OEIT 0. o. 0. 0. 0. 0. o. 0. o. 0. 

-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- ------·- --------
TOTAl PAOOUCTION COST 30702. 31411. 30171. 30254. 21132. 21141. 218"1. 21 ICS. 21141. 2110. 
UNIT PAOOUCTION COST 0 1023 0 10$0 0. 1021 0. 1001 0.0111 0.0721 0. 0721 0. 0721 0. 0721 0 0721 



Table X-9 ( l ) 
***FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR *** PAOE 

WORKINO CA?ITAL STATEM~NTS 
CASE 1-A - BA.SE CA.SE - cuso 1000> 

YEAR , 1112 1993 11114 1111!1 IHI IHT 11"1 11111 2000 2001 

CURRENT ASSETS 0. 0. o. 0. o. 15271. 1411. 1810. 7134. 7424. 

-------·--·--------------------- -------- -------- -------- -------- ----~--- -------- --·--·-- ----·-·- ------·- --------
ACCOUNT RECEIVABLE 0. 0. 0. 0. 0. 2310 310. 3,141 . 3113 3711. 

-------------------------------- -------- -------- -------- -------- -------- -------- --·-···· --- .... --··---- ·-------
ACCOUNT RECEIV•ILE (OOMESTICI 0. 0. 0. 0. 0. 200 2320 212•. 2HI. 3325. 
ACCOUNT RECEIVAILE <EXPORTI 0. o. 0. 0. o. 347. 129. • 11 154. 411 

INVENTORIES o. 0. 0. 0. 0. 21H. 3211. 3411. 31121. 3133. 

-------------------------------- -------- -------- -------- -------- -------· -------- -------- -----·-- -------- -----··-
PRODUCT INVEllTDRY 0. 0. 0. 0. 0. 1177. 2114. 2171. 2210. 22!13 
MATERIAL INV. CPAPER SACK> 0. 0. o. 0. 0. 353. 400. 4113 1110. 1174 

MATERIAL INV. <PYRITE.COAL> 0. 0. o. 0. 0. 4117. 121 1113. 1113. 1113 
MATERIAL INV. COYPSUMI 0. 0. 0. 0. 0. 30. 4'. 43. 43. 43 
MATERIAL INV. <DIESEL> 0. 0. 0. 0. 0 34. 42 45. 0. 52 
MATERIAL INV. <CONSUMABLES> 0. 0. 0. 0. 0. 31. !10. 54. 1111. !17. 

OPERATINO CASH 0. 0. 0. 0. 0. 0. 0 0 0 0 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

>< CU~RE~T LIAllLITIES W/0 DEBT 0. 0. 0. 0. 0. 1141. 2•51 21!11 2102. 21!11. 
-----·--·----------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --·-----

.:i. 
ACCOUNT PAV AILE 0. o. o. 0. 0. 1141. 24111. 21111. 2102 . 2HI. 

c...i -------------------------------- -------- -------- -------- -------- -------- -------- -----·-- -------- -------- --------
OTHER LIAllLITIES 0. 0. 0. 0. 0. o. 0. 0. o. o. 

-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- ------·- --------
PERMANENT WOAKINO CAPITAL 0. 0. 0. 0. o. 3330. 31111. 4202. 4332. un. 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
CHA.NOE IN WORKING CAPITAL 0. 0. o. 0. o. 3330. illll. 237. 130' 133. 

----·--------------------------- -------- -------- -------- -------- -------- --~----- -------- -------· -------- --------



Table X-9 (2) ••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR eee PAOE 2 
WORKINO CAPITAL STATEMENTS 

CASE 1-A - BASE CASE - C USO 1000> 

YEAR 2002 2003 2004 200!1 2001 2007 2001 20011 2010 2011 

CURRENT ASSETS 7300. 1702. '1702. 7102. 1702. 7101. 7 I 01. 7101. 7101. 7101. 

-------------------------------- --·--·-- -------- -------- -------- ------·- -------- -------- -------- -------- --------
ACCOUNT RECEIVABLE 3991. 423!1 423!1. 4'23!1. 423!1. 423!1. 423!1. 423!1. 423!1. 423!1 

-------------------------------- -------- -------- -------- -------- -------- --·----- -------- -------- -------- --------
ACCOUNT RECEIVABLE C OOMEST I Cl 3721 423!1 423!1. 423!1. 423!1. 423!1. 423!1. 423!1 423!1 4'23!1 
ACCOUNT REC[IVABLE CEXPORTI 210 -o -o -o. -o. - 0. -o. -o -o -o 

INVENTORIES 3312. 3417. 3417. 3411. 3417. 211!1. 211!1. 211!1. 251!1. 216!1. 

-------------------------------- -------- -·------ -------- -------- -------- -------- -------- -------- -------- --------
PRODUCT INVENTORY 11!17. 1117. 1917. 1111'1 ' 1117. 131 I. 1311. 1311 131 I. 1316' 
MATERIAL INY. CPAPEA SACK> 143 131 731. 731. 731. 731' 731. 731. 731 731. 

MATERIAL I NY. C PYA I TE. COAL> 11!13 1!13. 1!13. 1!13. 1!13. 1!13. 1!13. Ul. 6!13 6!13. 
MATERl"I. INY. COVPSUIO 43. 43. 43. 43. 0. 43. 43. 43 43. 43 
MATER I AL IHV. <DIESEL> !II 10. 10 10. 10. 10. 10. 50. 50. 60. 

MATERl"L INY. CC:ONSUWABLES> 10 12. 12. 12. 12. 12. 12. 52 12. 62 

OPERATING CASH 0. 0 0 0. 0. 0 0 0. 0. 0 

------------------····----------- -----·-- -·------ -------- -------- -------- --· ----- -------- -------- -------- --------
>c CURq~NT LIABILITIE~ W/0 DEBT 3132 33!10 33!10. 33!10. 33!10. U!IO. 33!10. 33!10 33!.0. 33!10 

---------------·--· ------------- -------- -------- -------- -------- _____ ,, __ -------- -------- -------- -------- --------
.:.. ACCOUNT l"AYABLE 3132. 33!10. 33!10. 33!10. 33!10. 33!10. 33!10. 33!10. 33!10. 33!10 
.!I. --------------------------·----- -------- -------- -------- -------- -------- ---·--·- -------- -------- -------- --------

OTHER LIABILITIES 0. 0. 0. 0. o. o. 0. 0. o. 0. 

--------------------------·----- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
PERMANENT WORKING CAPITAL 4151. 0!12. 4'3!12. 4'3!12. 0!12. 3751. 37!11. 37!11. 37!11. 37!11. 

------------------·------------- -------- -------- •*·----- -------- -------- -------- -------- -------- -------- --------
CHANGE IN WORKING CAPITAL -297. 114. 0. 0. ll. -102. 0. 0. 0. 0. 

-------------------------------- -------- -------- -------- -------- -------- -------- -------· -------- -------- ------·· 
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Table X-10 (1) *** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR *** 
INCOME STATEMENTS 

PAOE 

CASE 1·A - BASE CASE • CUSD 10001 

YEAR 

OPERATINO INCOME 

TOTAL SALeS REVENUE 

COST OF SALES 

VARIABLE COST 
OIRECT FIXED COST 
OEPRECIATION ANO AMORTIZATION 
INC. IN PRODUCT INVENTORY 

GROSS PROFIT ON SALES 

SALES EXPENSESIAOMINISTRATION 

Oi"ERATINO PROFIT 

NON·OPERATINO EXPENSES 

INTEREST ON LONO TERM DEBT 
INTEREST ON SHORT TERM OEST 

NET PROFIT OR CLOSS> BEFORE TAX 

INCOME TAX 

NET P~~FIT OR CLOSS> AFTER TAX 

DIVIDENDS 

RET~1NEO EARNINGS 

1992 1993 1994 1995 19115 1997 

0. 0. 0 0. 0 269157. 

.: . 0. 0. 0. 0. 26917. 

0. 0. 0. 0. 0. 22070. 

o. 0. 0. 0. 0. 64911. 
0. 0. 0. 0. 0. 44411. 
0. 0. 0. 0. 0. 13101. 
0. 0. 0. 0. 0. 1977. 

0. 0. 0. 0 0. 4897. 

0. 0. 0. 0. 0. 21129. 

0. 0. 0. 0. 0. 2018. 

19911 

33263. 

33263 

255112. 

8171. 
4448. 

lll 101. 
138. 

76111. 

3226. 

4455. 

199!1 

351193. 

36593 

26354. 

11812. 
44411. 

13101. 
57 

10539. 

3U5 

U94. 

2000 

39959. 

39959. 

2049. 

9339. 
4448 

13101. 
39. 

13120. 

4101. 

9019. 

2001 

43286. 

432116. 

27370. 

9864. 
4448. 

13101. 
43. 

15917 

4601. 

11311. 

0. o. 0. 0. 0. 6146, 5638. 4821. 4199. 3577. 

o. 0. 0. 0. 0. 6065. 5443. 4821. 4199. 3577. 
0. 0. 0. o. 0. 81. 195. 0. o. o. 

0. o. -o. -o. 0. •40"18. -1113. 2073. 4120. 7739. 

o. o. 0. o. 0. 0. 0. 0. 0. o. 

0. 0. -o. -o. o. -4078. -1183. 2073. 4120. 7739. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. -o. -o. 0. -40"18. -11113. 2073. 4820. 7739. 
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Table X-10 (2) *'*FEASIBILITY STUDY ON CEMFNT PROJECT IN MAOAOASCAR *** 
INCOME STATEMENTS 

PAGE 2 

CASE I-A - BASE CASE - <USO 1000> 

YEAR 

OPEAATINO INCOME 

TOTAL SALES REVENUE 

COST OF SALES 

VARIABLE COST 
OIAECT FIXED COST 
DEPRECIATION ANO AMORTIZATION 
INC. IN P'IOOUCT INl'ENTOAY 

G~OSS PROFIT ON SALES 

SALES EXPE~SES/AOMINISTAATION 

OPERATING PROFIT 

NON-OPERATING EXPENSES 

INTEREST ON LONG TEAM DEBT 
INTEREST ON SHOAT TEAM DEBT 

NET PROFIT OR CLOSS> BEFORE TAX 

INCOME TAX 

NET PROFIT OR CLOSS> AFTER TAX 

DIVIDENDS 

RETAINED EARNINGS 

2002 

46930. 

46930. 

22993. 

10440 
4448. 
7709. 
-396. 

23937. 

5150. 

2003 

51524 

51524. 

23263. 

I 1166. 
4448. 
7709. 

60. 

28260. 

5842. 

2004 

51524. 

51524. 

23323. 

11166. 
4448. 
7709. 

0. 

28201. 

5842. 

2005 

51524. 

51524. 

23323. 

11166. 
4448. 
7709. 

0 

21201. 

5842. 

2006 

51524 

51524. 

23323. 

11166 
4449 
7709. 

0. 

28201. 

5842. 

2007 

51524. 

51524. 

16606. 

11166. 
4449. 

390. 
-602 

34918. 

5842. 

2008 

51524. 

51524. 

16004. 

11166. 
4448 

390. 
0 

35520. 

5842. 

2009 

51524 

51524 

16004. 

111 66 
4448 

390 
0 

35520. 

5842. 

2010 

51524 

51524. 

16004. 

11 1 66. 
444&. 

390. 
0 

35521'.l 

5842 

20 11 

51524 

51524. 

16004. 

1I166 
444&. 

390 
0. 

35520 

5842. 

18787. ~2418. 22358. 22358. 22358. 29076. 29677. 29677. 29077. 29677. 

2955. 2333. 1711. 10119. 467. 0. 0. 0. 0. 0. 

2955. 2333. 1711. 1089. 467. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

15833. 20085. 20648. 2127C. 21892. 29076. 29677. 29677. 29677. 29677. 

4750. 6026. 6194. 6381. 6567. 8723. 8903. 8903. 8903. 8903. 

11083. 14060. 14453. 14889. 15324. 20353. 20774. 20774. 20774. 20774. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

110&3. 14060. 14453. 14889. 15324 20353. ~0774. 20774. 20774. 20774. 
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*** FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR *** 
FUNDS F~OW STATeMENTS 

Table X-11 (1) CASE 1-A - BASE CASE - IUSO 1000> 

YEAR 

SOURCE OF FUNDS 

CASH GENERATED 

PROFIT AFT. TAX. BFR INT. 
o;PRECIATION ANO AMORTIZATION 

FINANCIAL RESOURCES 

SHARE CAPITAL 
LONG TERM DEBT 
SHOAT TEAM DEBT 

USES CF FUNOS 

1992 

226 

0. 

0. 
0. 

226. 

68. 
158. 

0. 

225. 

1993 

1691. 

0. 

0. 
0. 

1691. 

507. 
1184. 

0. 

1691' 

1994 

37645. 

0. 

0. 
0. 

37645. 

11293. 
26351 . 

0. 

37645. 

1995 

41073. 

0. 

0. 
0. 

41073. 

12322. 
2&7!11. 

0. 

41073. 

1996 

31933. 

0. 

0. 
0. 

31933. 

11354 
26494. 

1015. 

37849. 

1997 

17770. 

15170. 

2068. 
13101. 
2601. 

0. 
0. 

2601. 

18e55' 

1998 

17556. 

17556. 

4455. 
13101. 

0. 

0. 
0. 
0. 

1 7167. 

1999 

19995. 

19995. 

6894. 
13101 

0. 

0. 
0. 
0. 

133!11. 

PAGE 

2000 

22120. 

221?0 

9019 
13101 

0. 

0 
0. 
0 

12623. 

2001 

24417 

24417 

I 1315 
1310 I 

0 

0. 
0 
0 

12004 

FIXE~ CAPITAL EXPENDITURE 226. 1691. 37645. 41073. 37849. 0. 0. 0. 0. 0. 

NON-DEPRECIABLE ASSETS 
OEPRECIARLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEBT SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM OEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHOAT TEAM 0~3T 

OIVIOENOS 

CASH INCREASE OR IOECAEASE> 

BEGINNING CASH BALANCE 
ENOING CASH BALANCE 

0. 
22(1. 

6. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 

0. 

0. 
0. 

125. 
740. 
126. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 

·0. 

o. 
-o. 

700. 
32359. 
4~86. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 

0 

-o. 
-o. 

0. 
34111. 

6192. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 

0. 

• 0' 
0. 

0. 
29820. 

8029. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 

1085. 

0. 
1085. 

0. 
0. 
0. 

3330. 

1!152!1. 

8294. 
1015. 
606!1. 

a 1. 

0 

-1085 

108!1. 
-o. 

0. 
0. 
0. 

635. 

16532. 

8294. 
2601. 
5443. 

195. 

0. 

389 

• 0' 
3U. 

o. 
o. 
0. 

237. 

13115. 

8294. 
Cl. 

4821. 
0. 

0. 

6644 

389 . 
7033. 

0. 
0. 
0. 

130. 

12493. 

8294. 
0. 

4199. 
0. 

0 

9498 

7033. 
, 6531. 

0. 
0. 
0. 

133. 

11810. 

8294. 
Ci. 

3577 
0. 

0 

12414. 

16531 
23945' 
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Table X-11 (2) *** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

PAGE 2 

CASE 1-A - BASE CASE - IUSD 1000> 

YEAR 

SOURCE OF FUNDS 

CASH GENERATED 

PROFIT AFT. TAX. BFR INT. 
DEPRECIATION ANO AMORTIZATION 

FINANCIAL RESOURCES 

SHARE CAPITAL 
LONG TERM DEBT 
SHORT TERM DEBT 

usr:s OF FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

OUT SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENY OF SHORT TERN DEBT 
INTERE~T ON LONG TERM DEBT 
INTEREST Olll SHORT TERM DEBT 

DIVIDENDS 

CASH INCREASE OR <DECREASE> 

BEGINNING CASH BA~ANCE 
ENDING CASH BALA~CE 

2002 

21147. 

21147. 

14038. 
1'109. 

0. 

0. 
0. 
0. 

2003 

24102. 

24102. 

11392. 
TT09. 

0. 

0. 
0. 
0. 

2004 

23813. 

23873. 

11114. 
TT09. 

0. 

0. 
0. 
0. 

200!1 

23687. 

23U7, 

1!1977. 
7709. 

0. 

0. 
o. 
0. 

2001 

23!500. 

23500. 

1!1791. 
7701. 

0. 

0. 
0. 
0. 

2007 

20743. 

20743. 

20353. 
310. 

o. 

0. 
0. 
0. 

2008 

21114. 

21114. 

20774. 
390. 

0. 

0. 
0. 
0. 

20~9 

21114. 

21164. 

20774. 
390. 

0. 

n. 
0. 
0. 

2010 

21114. 

21114, 

20774. 
390. 

0. 

0. 
0. 
0. 

2011 

211S4. 

211S4, 

20774. 
390. 

0. 

0. 
0. 
0. 

109!11. 10811. 10004. 9312. ITSO. -602. o. o. 0. o. 

o. o. o. 0. 0. 0. o. 0. 0. 0. 

0. 
0. 
o. 

-217. 

11241. 

1294. 
0. 

21155. 
0. 

0. 

10796. 

2894!1. 
39740. 

0. 
0. 
o. 

184. 

10121. 

nu. 
0. 

2333. 
0. 

0. 

13~91. 

39740. 
!13031 . 

0. 
o. 
o. 

0. 

10004. 

1294. 
0. 

1711. 
0. 

0. 

13861 

!13031. 
SHOO. 

o. 
o. 
0. 

o. 

9312. 

1294. 
0. 

1019. 
o. 
o. 

14304. 

SHOO. 
8120!1. 

0. 
o. 
o. 

0. 

8710. 

1294. 
0. 

417. 
0. 

o. 

14740. 

a uos. 
9!114!1. 

o. 
0. 
o. 

-102. 

0. 

0. 
0. 
o. 
0. 

0. 

2134!1. 

9594!1. 
117210. 

o. 
0. 
o. 

0. 

o. 

0. 
o. 
o. 
o. 

0. 

21164. 

117290. 
1384!14. 

0. 
o. 
0. 

o. 

o. 

o. 
0. 
0. 
0. 

0. 

21164. 

1384!54. 
1!111111. 

0. 
0. 
o. 

o. 

o. 

0. 
0. 
0. 
o. 
0. 

21114. 

1!19111. 
110783. 

0. 
0. 
0. 

0. 

o. 

o. 
0. 
0. 
0. 

0. 

21164. 

180783. 
201947. 
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Table X-12 (1) **' FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
BALANCE SHEET 

CASE 1-A - BASE CASE - CUSD 10001 

YEAR 

ASSETS 

CURRENT ASS~TS 

OPERATING CASH 
ACCOUNT RECEIVABLE 
INVENTORIES 

ACC. EXCESS CASH 

NET FIXED ~SSETS 

INVESTMENT 

NON·OEPR. ASSETS 
DEPRECIABLE ASSETS 
INTEREST ORO CONSTR. 

LESS: ACC. DEPRECIATION 

LI AB I L I T I ES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEBT 
SHORT TERM DEBT 
OTHER LIABILITIES 

FIXED LIABILITIES 

LONO TERM DEBT BALANCE 
~THcR FIXED LIABILITIES 

STOCK ~OLDERS EQUITY 

SHARE CAPITAL 
ACC. RETAINED EARNINGS 

LIABILITIES & S/H EQUITY 

1992 1993 1994 199!1 

226. 1917. 39512. 10535. 

0. 0. 0. 0. 

0. o. o. o. 
0. 0. 0. 0. 
o. 0. 0. 0. 

0. -o. -o. 0. 

226. 1917. 39552. 10634. 

225. 

0. 
220. 

6. 

0. 

151. 

0. 

0. 
0. 
0. 
o. 

151. 

151. 
0. 

ca. 

LI. 
0. 

226. 

1917. 

125. 
960. 
132. 

0. 

1342. 

0. 

o. 
o. 
0. 
0. 

1342. 

1342. 
0. 

!175. 

575. 
0. 

1917. 

39512. 

1525. 
33319. 

4711. 

10134. 

1525. 
67491. 
11110. 

0. 0. 

27113. !!1444. 

0. o. 
o. 0. 
0. o. 
o. 0. 
0. 0. 

27693. 55444. 

27113. 56444. 
0. 0. 

11111. 24190. 

11111. 24190. 
-o. -o. 

39512. 10135. 

1995 1197 

l 1'519. 110611. 

0. 5279. 

0. 0. 
0. 23110. 
0. 2U9. 

1015. -o. 

111413. 105312. 

, 11483. 

1525 
97319. 
19639. 

o. 

14023. 

1371. 

0. 
1214. 
1085. 

0. 

74144. 

74144, 
0. 

35545. 

3!1!145. 
-o. 

119!116. 

111413. 

1!125. 
97319. 
19131. 

13101. 

79194. 

12144. 

11141. 
1294. 
2101. 

0. 

11350. 

11350. 
o. 

31417. 

3!1!14!1. 
-4071. 

110111. 

1998 

HOH. 

6411. 

0. 
3148. 
3261. 

369. 

92210. 

118413. 

1525. 
97319. 
19139. 

21203. 

11102. 

1074'!.. 

24!11. 
12114. 

0. 
0. 

!110!17. 

!U0!17. 
0. 

30214. 

3!1'!.-'5. 
-!1211. 

HOii. 

109 

93073. 

1110. 

0. 
344,. 
3419. 

7033. 

79119 

111483. 

152!1. 
97319. 
19139. 

39304. 

1071!1. 

10952. 

2151. 
1294. 

o. 
0. 

49713. 

49713. 
0. 

323!17. 

3!1!14!1. 
-3117. 

113073. 

PAOE 

2000 

69742. 

7134. 

0. 
3613 
352,. 

1153 l. 

11071. 

I 18413. 

1!125. 
97319. 
191311. 

!1240!1. 

52!11!1. 

11091. 

2102. 
1294. 

0. 
0. 

41419. 

414119. 
0. 

37171. 

35!14!1. 
11533. 

19742. 

2001 

19345. 

7424. 

o. 
379,. 
3133. 

29945. 

!12977. 

118483. 

1525. 
97319. 
111139. 

U!IOI. 

44~21. 

112!13. 

29!19. 
1294. 

0. 
0. 

33175. 

3317!1 
0. 

44917. 

3!1!14!1. 
9372. 

1934!1. 
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••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR $tt 
BALANCE SHEET Table X-12 (2) CASE 1 ·A - BASE CASE - C USO 1 000 I 

YEAR 

ASSETS 
--------------------------------

CURRENT ASSETS 
------------------------------·-Ol"EAATINO CASH 

ACCOUNT RECEIVABLE 
INVENTORIES 

ACC. EXCESS CASH 

NET FIXED ASSETS 

INVESTMENT 

NON-DEl"R. ASSETS 
DEPRECIABLE ASSETS 
INTEREST DAO CONSTR. 

LESS: ACC. DEl"RECIATION 

LIABILITIES 

~URRENT LIAalLITIES 

ACCOUNT PAYAaLE 
CURRENT PORTION OF LIT DEBT 
SHORT TE RM OUT 
OTHER LIAllLITIES 

FIXED LIAllLITIES 

LONO TERM DEIT IALANCE 
OTHER FIXED LIAllLITIES 

STOCK HOLDERS EQUITY 

SHARE CAl"ITAL 
ACC. RETAINED EARNINGS 

LIABILITIES & S/H EQUITY 

2002 

12307. 

7300. 

o. 
310. 
3312. 

39740. 

4!1217. 

11103. 

1!125. 
tT311. 
11131. 

73211. 

31307. 

1142•. 

3132. 
8294. 

0. 
0. 

2011. 

24111. 
0. 

HOOO. 

3!1!14!1. 
204!1!1. 

12307. 

2003 

99211. 

7702. 

o. 
423!1. 
3417. 

!13031. 

37!1"1. 

11103. 

1!12!1. 
117311. 
11131. 

10125. 

21231. 

11144. 

3350. 
1214. 

0. 
0. 

11511. 

1'!111. 
0. 

'10010. 

35545. 
3451!1. 

9&211. 

2004 

104450. 

'1'102 . 

o. 
423!1. 
3'6'1. 

11100. 

21141. 

111413. 

1!125. 
117311. 
19131. 

18135. 

1tt38. 

11144. 

3350. 
12114. 

0 
0. 

1214. 

1214. 
o. 

14513. 

35545. 
0111. 

1044!10. 

2005 

11104!1. 

7702. 

0. 
423!1. 
3417. 

1120!1. 

22131. 

111413. 

1 !12!1. 
17311. 
11131. 

11344. 

11144. 

11144. 

3350. 
12114. 

0. 
0. 

0. 

0. 
0. 

Ht.02 

35545. 
13157. 

111045. 

2001 

111071' 

'1'102. 

0. 
423!1. 
3417. 

15145. 

14421. 

11103. 

1!125. 
17311. 
1HH. 

10 .. 054, 

33!10, 

3350, 

3350. 
0. 
0. 
o. 

0. 

o. 
0. 

114121. 

35!145. 
71111. 

111071. 

200'1 

1314211 

'1101. 

0. 
423!1. 
2115 

I 1'1210. 

1"031. 

11103. 

1525. 
17311. 
111311. 

I 044"4, 

33!10. 

3350, 

3350. 
o. 
0. 
o. 

0. 

0. 
0. 

13!1071. 

3554!1, 
11!13 ... 

131421. 

2001 

I !19203. 

7101' 

0. 
423!1. 
2115. 

1314!14. 

IHO. 

118483. 

1 !125. 
117311. 
11131. 

10413!1. 

U!IO. 

3350. 

3HO. 
0. 
0. 
0. 

0. 

0. 
0. 

1!15153. 

351145. 
120301. 

1!11203. 

2001 

179977. 

'11 01. 

0. 
423!1. 
2115. 

151111. 

132!1. 

118413. 

I !12!1. 
173111. 
191311. 

I 05225. 

3HO. 

3310. 

SHO. 
0. 
0. 
0. 

o. 

0. 
n. 

I 7U21. 

35!U5. 
1"1082. 

1'19971. 

PAOE 2 

2010 

2007!11. 

'1101. 

o. 
423!1. 
2815. 

110713' 

12817. 

11103. 

152!1. 
17311. 
11131. 

105111. 

33110. 

33!10. 

3:150. 
o. 
0. 
o. 
0. 

0 
0. 

117401. 

:155411. 
1111111. 

200?!11. 

2011 

22152!1. 

7101' 

0. 
423!1. 
211!1. 

201947. 

12"17. 

I 11413. 

I !125. 
11319. 
11131. 

101001. 

3350. 

UllO. 

SHO. 
o. 
0. 
0. 

0 

0. 
o. 

21111!1 

35!14!1. 
11213(1. 

221112!1. 
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••• FEASlllLITV STUDY ON CEMENT PROJECT IN MADAOASCAR *** 
LDNQ TERM DEBT 

CASE l·A • BASE CASE • CUSD 1000> 

AMOUNT OF DEBT 12131. 

INTEREST AATE 7.500 PER CENT/YEAR 

REPAYMENT 10 YEAR·EOUAL·INSTALLMENT·AEPAYMENT CSEMI ANNUAL> 

VEAR SEA.NO PRINCIPAL I NTEAEST DEBT SERVI CE BALANCE AFT. PAYMENT 

IH2 I 0. 0. 0. 71. 
2 o. 0. 0. 151. 

IHl 3 0. 0. 0. no. 
4 o. 0. 0. U42. 

1994 5 0. 0. 0. 14517' 
I 0. 0. 0. 27613' 

IHI 7 0. 0. o. 42011. 
I 0. 0. o. 51444. 

IHI I 0. 0. 0. 11111. 
10 o. o. 0. 12131. 

1997 11 4147. 3110. 72117. 71711. 
12 4147. 2955. 7102. 74144. 

IHI 13 4147. 27H. 1941. 70417. 
14 4147. 2144. 1791. 18350. 

IHI 15 4147. 2418 . 1135. 12203. 
11 4147. 2333. 1410. HOH. 

200(1 n 4147. 2177. 1324. 13101. ,. 4147. 2022. 1111. 41713. 
2001 11 4147. IHI. 1013. 451115. 

20 4147. 1711. HST. 41411. 
2002 21 4147, 1!1U. !1702. 37322. 

22 4147. 1400. !1541. 3317!1. 
2003 23 4147. 1244. !IHI. 21021. 

24 4147. 1011. !1235. 24111. 
2004 25 4147. 133. !1010. 20734. 

21 4147. HI. 024. 11!117. 
2005 27 4147. 122. 4711. 12441. 

21 4147. 417. 4113' 1214. 
2001 21 4147. :l II. 4451. 4147. 

30 4147' 1H. 002. 0. 
2007 31 0. 0. 0. 0. 

32 0. 0. 0. 0. 
2001 33 0. 0. 0. 0. 

34 0. 0. o. 0. 
2009 35 0. 0. 0. 0. 

31 0. 0. 0. 0. 
2010 37 o. 0. 0. o. 

31 0. 0. 0. 0. 
2011 31 0. 0. 0. 0. 

40 0. 0. 0. 0. 

TOTAL 82'131. 32157. 115594. 0. 

PACE 



TablP. X-14 
••• FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR ••• 

PROFITABILITY ANO FINANCIAL INDICATORS 
CASE l·A • BASE CASE • IUSO 1000> 

(I> (21 <3> co CS> (I) 171 UI Cl>• II 01 * CI I I• 
YEAR AF'l" TAX AFT TAX BFR TAX Ari TAX CURR£ NT OUICI( DEBT LIT DEBT PROFIT CASH CASH 

PROFIT PROFIT PROFIT PROF IT RAT 10 RATIO SERVICE ·TO· B. E P. B.E.P. B E ". -TO· ·TO· ·TO· ·TO· RATIO S/H EOUITY CAPACITY SALES CAPAC I TY 
SALES REV$/" EOUITY INVESTMENT S/CAPIT~L UT IL I ZI! PRICE UTILIZE 

<PCT> !PCT> CPCT> !PCT> <PCT> CPRICEI IPCTI 

1997 -IS. I -13.0 -3.4 ·II 5 0 41 0.19 I OS U I 32 10.7 117. s 74.3 
1991 -3 I -3 • - , 0 -3.3 0 10 0 21 , 21 II I 3• 100 0 174.2 " • 1999 5.1 1.4 1.7 5 I 0. 63 0.31 , 52 6, I 39 12 I 1S5.5 75. 7 
2000 12. 1 13 0 4. 1 13 6 

0 " 
0.33 , . 77 53 I 47 •• 4 131. 4 

" 7 200' 17.' 17. 2 6. 5 211 0. 61 0 3• 2 01 42 I 58 77.0 125. 7 12 • 
2002 23. I II.I 13.4 31. 2 0." 0. 35 1 .93 31 I H H.5 114 • !H .• 
2C.03 21. 3 20. I 17 ) 39 6 0 61 0.31 2 27 I I I ., 50 4 , 03 .• &2 • 

>< 2004 21. I 17. I I 7. 4 40 7 0. 61 0 3G 2.31 I I ,, 48 I 101. I so 9 
2005 21.9 15.0 18.0 41. 9 0 61 0.36 2.52 0 I 100 47,3 Sit • 49.4 
2005 29.7 13. 4 18. 5 43 1 2 30 1 .21 2.18 0 I I Or> 45 .• 117 .• 47.1 
2007 !9.S IS. I 24.S S7.3 2. 12 I. 21 •••••••• 0 I 100 21.15 .... 2S.S 

°' 2001 40.3 13. 3 25.0 51.4 2. 12 1 .21 •••••••• 0 I 100 21.15 .... 25. 5 
I\) 2009 40.3 11 .• 2S.O sa.4 2. 12 I. 21 •••••••• 0 I 100 21. 5 .... 25 5 

2010 40.3 10.5 25.0 51.4 2.12 1. 21 •••••••• 0 I 100 21.5 .... 25. 5 
2011 40.3 II. S 25.0 51 .• 2. 12 1. 21 •••••••• 0 I 100 21. 5 II. I 25. II 

AVERAOE1 23. 7 11. 0 14. s 34.3 I. 23 0.70 •••••••• 23 I 77 5S.O 109.1 411. I 
AVERA.GU 21.4 11 . ., 12. 7 30.2 o.ao 0.44 2.71 23 I 77 

CAVERAGEI> : SUM OF ANNUAL FIGURES OF PERCENTAGE ANO R~TIO IS OIYIOEO BY NO. OF VEARSISIMPLE AVERAGE> 
CAYERAGE2> : AVERAGE FIGURES ARE CALCULATED BY ACTUAL VALUES ACCUMULATED OVER THE PROJECT LIFECWEIOHTEO AVERAGE> 
*NOTE FOR Cl>C101C11l 

WHEN THERE ARE TWO OR MORE PRODUCTS. ANO OURINO THE YEARS WKF.N ALL OF PRODUCTS ARE NOT PRODUCED AT THE SAME RATE 
OF CAPACITY UTILIZATION. ABOVE BREAK·EVEN·POINTS CANNOT GIVE CORRECT FIGURES. 



Table X-15 ''' FEASIBlllTY STUDY ON CEMENT PROJECT IN MAOAOASCAR **' 
PROFITABll ITV ANO FINANCIAL INDICATORS 

CASE 1•8 • BASE CASE • CISO 1000) 

( 1) C2) (3) (41 CSI (I) (f) (8) Ult (, 0). Cl,,. 
VEAR AFT TAIC AFT TAIC BFR TAIC AFT TAIC CURRENT QUICK DUT l/T OEIT PROFIT CASH CASH 

PROFIT f'ROFIT PROFIT PROFIT RATIO RATIO. SERVICE •TO• I.I. P. I.I P. 8. E. P. 
·TO· •TO· •TO· ·TO· RATIO SIH EQUITY CAl'ACI TY SALIS CAP•CITY 

SALcS REV SIM EQUITY INVESTMENT $/CAPITAL UT I l 1 ZI PRICI UTILIZE 
CPCTl <PCT> CPCT> CPCT> <PCT> <P'R I Cl> CPCT> 

\191' -1• ' ·14. !I -3.1 -12. I 0.41 0. It I. 02 U I u u.o 210.3 75.t 
UH •4.0 •4.5 • 1 . I -3.1 0. II 0.30 , .25 II I 34 100.7 Ill. I 12. I 
1999 !1.0 5 I I .!I !1.2 0. I! 0. 33 1. 51 II I 31 13. 5 175. 2 75 ' 
2000 11. I 12. 2 3 1' 12.3 0 .17 0.34 t.H 54 I •I 15. 4 151 4 II. 1 
2001 16.I 11.4 1.0 

It ' 
o.u 0.35 2.00 44 I 51 Tl 2 140. 4 13.3 

2002 22. 7 U.5 12.5 29.2 o.u O.H I. II 32 I II H.5 127. 7 51.5 
2003 H.O 1SI. 4 15. 5 31. 2 0.11 0.31 2. 11 20 I 10 51 .• 115. I 53. 7 
2004 28. 5 11.1' 11. 3 42.1 0.70 0. 31 2. 47 9 I 11 47 .• 105.I '9. 3 
2005 30.I 17.t 21. 4 0.1 0.72 0.40 2 .13 0 I 100 43 .• 17 0 45. 4 

>< 20015 32. 5 11.1' 24. 0 51. I 2.H I. 27 3.22 0 I I 00 40.1 to s 42. 3 
2001 40.I ,., . 4 30.2 70.4 2. 10 1. 27 •••••••• 0 I 100 24.4 H.3 23.7 
2001 4 1 . !I 1!1.0 30. 7 71 .• 2. 10 1.21' ........ 0 I I 00 24.4 H.3 23. 7 
2009 41. !I 13. 0 30. 7 71 .• 2. 10 1. 27 •••••••• 0 I I 00 24.4 H.3 23. 7 

(/\ 2010 41 . !I 11. !I 30.7 71 .• 2. 10 I. 27 ........ 0 I 100 24. 4 H.3 23.T 
t.-1 2011 4 1 . !I 10. 3 30.7 71 .• 2. 10 , . 21 •••••••• 0 I 100 24.4 11.3 23. T 

AVERAOE\ 23.1 \I. 'T \I, 'T 31.4 1. 24 0.1\ ........ 24 I n U.2 , \I, !I 41. I 
AVERAOU 21'.t 12. I 14. 7 34.T 0.1!1 0.41 3.02 22 I Tl 

CAVEMGEI> : SUM OF ANNUAl FIGURES OF PERCENTAGE AND RATIO IS OIVIOEO BY NO. OF YEA~CSIMl'L! AVERAGE> 
CAVEMGE2> : AVERAGE FIGURES ARE CALCULATED BY ACTUAL VALUES ACCUMULATED OVIR THE f'IDJECT llFECWEIOHTEO AYERAGll * NOT£ FOR CllCIOIC111 

WHEN THERE ARE TWO OR MORE PRODUCTS. AND DURING THE YEARS WHEN ALL OF PRODUCTS AR! NOT PRODUCED AT THI SAME RATI 
OF CAPACITY UTILIZATION. ABOVE BREAK•EYEN•POINTS CANNOT GIVE CORRECT FIGURES. 
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Table X-16 

***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR ett 
PROFITABILITY AND FINANCIAL INDICATORS 

CASE 2·A • BASE CASE • (USO I 0001 

(II 121 Cl> (4) (!I) Ill 171 (., <9>• (I Ol * 
YEAR AFT TAX AFT TAX BFR TAX AFT TAX CURRENT OUICK OUT LIT OUT PROFIT CASH 

PROFIT PROFIT PROFIT P'ROFIT RATIO RATIO SERVICE •TO· 8 E. P'. II I P'. 

·TO· ·TO· •TO· ·TO· RATIO SIH EQUITY CAPACITY SALES 
SALES REV $/H EQUITY INVESTMENT $/CAPITAL UTILIZE PRICE 

CPCTl CPCT> IPCTl CPCTl I PCT l CPRIC[I 

199! ·23.1 -22.2 •!1.4 -11. 1 0. 38 0. II 0' 19 70 I 30 I 01. I 213 • 
1991 -9.0 -12.1 ·2 I -9.4 0." 0.23 I. 11 HI 31 101. 4 21 I II 

1IH -21 -3.3 -o 7 -2 3 OU 0.31 I. 30 17 I 33 103 3 190 • 
2000 3.4 !! 4 I. 2 4' 0 0.70 0 33 I. !10 ., I 311 U I 117 !! 

2001 e o 11. I 3.0 10 0 0.70 0 33 I. 70 U I 47 II !! 141 !! 

2002 11. 0 19.I I 0 20.I 0 u 0 33 
'' 12 

40 I 110 H7 IU I 

2003 II !! 20.4 ". 6 21. 0 0. IS 0.33 1.81 21 I 74 12 I I 17 I 
2004 20 4 17.6 12 I 21 2 0' 15 0 33 , II I 3 I 17 10' 4 I 1!1 I 
2CO!I 21 3 I!! !I 12 • 29 !! 0. u 0 '33 2 07 C I I 00 Ur , 13 ' 
2001 22.2 13.9 13.2 30.7 2. 04 ' 04 2. 11 0 I 100 n.o , ,, ' 
2007 32.!! 17. 0 11.3 0.1 '.19 I. 04 •••••••• 0 I 100 U.I 12 4 
2001 33.4 "· e II.I 41.3 I.II '. 04 •••••••• 0 I 100 U.1 12.4 

2009 33.4 12.I \I.I 41.3 1.H I. 04 ........ 0 I 100 3!!. I 12.4 
2010 33.4 11.4 II. I 41.3 I.II I. 04 •••••••• 0 I I 00 3!!. ' 12. 4 
2011 33.4 10.3 II. I "'. 3 1.H I. 04 ........ 0 I 100 3!!. ' 12. 4 

AVERAGE I 11. 2 e.e 10.2 23' 4 I . 14 O.H ........ 27 I 7J 15.2 121.0 
AVERAOE2 11. 3 II. 0 I.I 20.8 0 . 'l'1 O.H 2' 21 21 I 71 

CAVERAOE11 : SUM OF ANNUAL FIOURES OF PERCENTAOE ANO RATIO IS DIVIDED IV NO. OF YEARSISIMPLI AVERAGE> 
(AVERAOE2> : AVERAGE FIOURES ARE CALCULATED av ACTUAL VALUES ACCUMULATED OVER THE PROJECT llFECWllGHTEO AV!RAOBI 
t NOTE FOR CllCl0l(l11 

WHEN THERE ARE TWO OR MORE PRODUCTS, ANO DURING THE YEARS WHEN ALL OF PRODUCTS ARE NOT PRODUCED AT THE SAMI RATE 
OF CAPACITY UTILIZATION. ABOVE IREAK·EVEN·POINTS CANNOT GIVE CORRECT FIGURES. 

(1 II* 
CASH 
8 u ,., 
CAPACITY 

UT I l I ZI 
IPCTI 

14 I 
10 4 
., 4 
78 3 
72.I 
Ill' 7 
u 9 
12 2 
10 !! 
u • 
34 0 
3"' 0 
34.0 
34. 0 
3"' 0 

51.7 
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Table X-18 ••• FEASIBILITY STUOY ON CEMENT PROJECT IN MAOAOASCAR ••• 
PROFITABILITY ANO FINANCIAL INDICATORS 

CASE 3·A • BASE CASE • <USO 1000> 

c 1) 12> <3> «•, U> <I> <7> ca> <t>• < 1 O> t c 11,. 

YEAR AFT T Al AFT TA)( 9FR TA>< AFT TA)( CURRENT QUICK OUT l /T OUT PRO,IT CASH CASH 

PROFIT PROFIT PROFIT PROFIT RATIO RAT 10 SERI/ I CE ·TO· I E.P. I I P. 9 I P 

•TO· •TO· ·TO· •TO· RATIO SIH IOUITY CAPACITY IAl.U CAPACITY 

SALES A£V $/H EQUITY INVESTMENT $/CAPITAL UT 1l1 ZI PRICI UT I l I ZI 

<PCT> CPCT> <PCT> IPCTI CPCTI CPRICll CPCTI 

199'1' ·4. I •3 I -o • -3.0 0.!11 o n 1. 21 Ill I 34 71. I 174 1 13 7 

19U 6.1 I 0 I. t 1.2 0 H 0. 21 I .11 II I 31 17 2 IH 3 .. l 

IHI 
14 ' 12 ' 

4 !I 14.t 0 12 0. 32 I H !I• I •• II !I 10 0 U I 

2000 20 .• 11 I • I 22.I 0.1• 0 3l 2 03 4!1 I !I! 74 0 '21 2 H !I 

2001 26 .z II 0 I 3 30.t 0 l!I 0 ,. 2 3l 3!1 I II 17 • . 1!I 7 !13 I 

2002 29.Z 17 .• II 0 37.• 0 .13 0. 3!1 2 1• 2!1 I 71 41 • . O!I I .. 9 

2003 32 s II 0 19 I •!I e 0 l!I 0 37 2 .. I !I I u 42.4 H.7 .. 2 

2004 33 3 l!I !I 20. I 41 • 0 l!I o. 37 2 II 7 I tl 40 I u !I •2 7 

2005 34. I 13. e 20 I 41 1 0 l!I 0. 37 2 77 0 I 1 oa 31.3 ti • .. I 

2006 35 .0 12 .4 21. I ". 3 2 " 
I .<10 2 94 0 I 104 37.7 .. 2 31 • 

x 2007 4!1.1 13. I 27.3 13. 7 2.29 I 40 ........ 0 I 10~ II. 2 IU.1 1 7 '3 

2008 46.0 12 .3 27.1 14.t 2. 21 I. •O ........ 0 I 101 II. 2 H.I I 7. 3 

2009 46.0 10.t 27.8 14 .• 2.U I, 40 •••••••• 0 I IOI II. 2 Ill. 1 ,., . 3 

2010 46.0 ••• 27.1 14'. 2.U I. •O •••••••• 0 I I Ot II. 2 !II. I 1 7 '3 

U'I 2011 46.0 • 0 27.1 14 .• 2. 21 I. 40 •••••••• 0 I IOI 11.2 Ill. I 17.3 

°' AVERAGE I 30.5 12 2 17.2 41 '!I I. 30 0. TS •••••••• 21 I 'Tt 0. 11 H.I •O.I 

AVERAGE2 33.0 II. 7 15.' 31.1 0.12 0.41 3. II II I If 

CAVERAOEI> : SUN OF ANNUAL FIGURES OF PERCENTAGE AND RATIO IS OIYIOED BY NO. OF YEARSCSIMPLI AVERAGE> 
CAVERAOE21 : AVERAGE FIGU~ES ARE CALCULATED BY ACTUAL VALUES ACCUMULATED OYER THE PROJECT llfECWEIOHTIO AVIRAOEI 
*NOTE FOR CllC101Clll 

WHEN THERE ARE TWO OR MORE PROOUClS. ANO OVRINO THE YEARS WHEN ALL OF PRODUCTS ARE NOT PR~UCIO AT THI SAME RATI 
OF CAPACITY UTlllZA~ION. A90VE BREAK•EYEN·POINTS CANNOT GIVE CORRECT FIGUR!S 



Table X-19 ••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR ••• 
PROFITABILITY ANO FINANCIAL INDICATORS 

CASE 3·1 - IASE CASE • cuso 10001 

( I) (2) <3> (&) (5) ct> C 7 > UI Cl,. Cl 01. C 1 II t 
Y!EAR ltFT TA>< AFT TA)( IFR TA>< A:T TAX CURRENT OUICI< OUT LIT OEIT ,.,_OF IT CASH CASH 

AIOF IT ,.R~FIT PROrlT PROFIT RATI 0 RATIO SERVICE •TO• I E P I I I' IE,,., 
·TO· ·TO· •TO· ·TO· RATIO S/H EQUITY CAPACITY IALU CAPAC I TY 

S.tltES R5V S/H EQUITY INV£STMcNT S/CAPliAL UTILIZE PRIC! UT IL I lE 
CPCT> <PCT> CPCTI <PCT> <PCT> IPRICEI C,.CTI 

1991 - ,. '0 ·15.0 ·3.1 • 13. I 0.39 0. II , 0, II I 32 12 s 211 I 75 I 
1999 -4.4 •&.8 ·I. 2 •4.0 0. 51 0.21 1.U II I 3' 100.I 203 I 12 I 
1919 5.0 s ' I 5 s 0 0. 15 0 34 1 50 11 I 31 13 I 111 I 71 5 
2000 11 . 4 12 3 3 7 12. 3 0. IT 0 35 I 1-' s.- I "' 15 I 111 4 II I 
2001 17. I II. I • 0 II. I 0 ... 0.31 2.00 4'4 I 51 71 II 1U I 13 7 
2002 23.1 Ii. s 12 s 21. 2 0.11 0 37 1. II U I .. 51 I '31 g 51 • 
2003 21 7 Ii s IS S 3'. 2 0. u 0 31 2. IT 20 I 10 52. 1 1 I I 3 IU I 
2004' 29 2 II. 7 ". 3 '2. I O.H 0 31 2."' I I 11 & 7 7 101 • 41 3 
200S 31. s 

" 0 
21." so 0 0. 7 I 0 •O 2.14 0 I 100 '3 • 

" 7 "' 2 >< 2006 33.3 11. D 24. I 51.3 2.40 I . 37 3. 23 0 I 100 &O I 93 0 "2 0 
2007 41. I 

17 ·" 
30.3 70.7 2. 23 I. 37 •••••••• 0 I 100 24.0 17 I 2l 4 

2001 42.S IS. 1 30.1 71. I 2. 23 I. 37 •••••••• 0 I 100 24.0 17 I 21.4 
2001 42.S 13.1 30.1 Tl. I 2.23 1 .37 •••••••• 0 I 100 24.0 G7. I 21.4 

U\ 2010 42.S II. I 30.I Tl. I 2. 23 I. 37 •••••••• 0 I 100 24.0 17.1 23.4 
~ 2011 42.S 10.4 30.1 Tl. I 2.23 1. 37 •••••••• 0 I 100 24.0 

" 1 
23 .4 

AVcRAGE1 24.5 11. 7 II. I 31. 5 1. 21 o.n •••••••• 24 I Tl 114.2 11 I. I 41.I 
AVERAGE2 21.1 12.1 14'.I 34.I o.u 0.41 3.03 22 I 11 

(AVERAGE I) : SUM OF ANNUAL FIGURES OF PERCENTAGE ANO RATIO IS ~IYIOEO IV NO. 0, YEARSISIMPLI AYIRAOll 
CAVERAGUI : AVERAGE FIGURES ARE CALCULATED IV AC1UAL VALUES ACCUMULATED OYER THE PROJECT Ll,EIWllOHTEO AYERAOEI 
t NOTE FOR <1>110)(11) 

WHEN ll4ERE ARE TWO OR MORE PRODUCTS, ANO DURING THE YEARS WHEN ALL 0' PROO~CTS ARE NOT PRODUCED AT THI SAME RATE 
OF CAl'ACITY UTILIZATION. ABOVE IREAl<·EYEN•POINTS CANNOT GIVE CORRECT FIGURES. 



Table X-20 eee FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR ••• 
FIRROI CIN CONSTANT PRICEI 

CASE 1·A • BASE CASE • IUSO 1000> 

FIXED CHANGE IN ( 1l GROSS OPERATING OEPRECIATN 121 OROSS 131 INCOME (4) IFR·TA>C 15) A:T·TAX 
CAPITAL WORK I NO CAPI TAl PROFIT CASH TAX NET IN·FlOW NET IN-FLOW 

YEAR EXP( NO CAPITAL EXPENOTR IN· FlOW I 2 I - I,, 14). 131 

1H2 220 0 220. 0. 0 0 0 -220 ·220. 
uu 1!16!. 0 uu. 0 0 0 0 ·151& • 1515 
1114 33059. 0 33051. 0. 0. 0. 0 -330!1 - 33059 
1115 34111. 0. 34181. 0 0. 0 0. ·34111. -34111 
1196 29120 0. 21120. o. 0 0 0 -21120. - :?I 620 
1197 0. 3330 3330. 2061. 13101 1 5 I 70 0 1I140 1I140 
1'91 o. 135 135 44!15. 13101 I 7!U6. 0 11922 11922. 
1H9 0. 237. 237. 094 13101. IHU. 0 19751 19151 
2000 0 130. 130. 1011. 13101. 22120 0 21110. 21HO 
2001 0. 133 133. 11311 13101 24417. 0 24214 24214 
2002 0 ·297 ·<'117. 11717 1709 264t7 4750. 2117114. 22044 
2003 0. 114. 114. 22411 l70t 30127. 1026. 29943 23111 7. 
2004 0. 0 0 223!U. 77011 30011 1194 30068 23113 
2005 0 0 0. 223!U. 7701 30011 1311 30011 23117 
2006 0. 0. 0. 22358 77011 30011 6517 30011 23500 
2007 0 -102 -102. 21071 390 29411 1723 30011 2134!1 x 2001 0. 0 0. 29677. 390. 30011 1103. 30011 211 ". 
2009 0. 0. 0. 29677. 3110. 30011 11103 30011 21164 
2010 0. 0. 0. 29177. 3510. 30011. 11103. 30011. 21114 

CJ\ 2011 -12477. -3751. - 16221. 211177. 3110. 30011. 11103. 41215. 373512. 
o:> -------- -------- -------- -------- -------- -------- -----··-- -------- --------

163117. -o. 11367. 21118,.. 10100(.. 395822. 74253. 309451. 235202. 

INTERNAL RATE OF RETURN 

OH (4) BFR•TA>C NET IN•FLOW 121·(1> 17.41 PER CENT 

ON 151 AFT-TAX NET IN·FLOW 141-131 15 47 PER CENT 



Table X-21 

FIXEO 
CAPITAL 

YEAR EXPEND. 

1992 220. 
1993 1!5U. 
1994 ;'!1375. 
199!5 38314. 
199' 33221. 
1991 0. 
1991 0. 
1:199 o. 
2000 0. 
2001 o. 
2002 0. 
2003 o. 
2004 o. 
200!5 o. 
2006 0. 

x 2007 o. 
2001 0. 
2009 o. 

CJl 2010 0. 

'° 
2011 -13606. --------

97147. 

••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCaR ••• 
FIRROI <IN CONSTANT PRICE> 

CASE 1-8 - BASE CASE -

CHANOC: IN <1 > GROSS OPERATING OEPRECIATN (21 OROSS (3) 

WORKING CAPITAL PROFIT CASH 
CAPITAL EXPENOTR IN-FLOW 

0 220. 0 0. 0. 
o. 151!5. 0. o. 0. 
0. 37375. 0. 0. 0. 
0. 31314. 0. 0. 0. 
0. 33228. 0. 0. 0. 

3189 3189. 1173 14713. 1 6!59!5. 
014. 114. 4814. 14713. 19!577. 
279. 279. "•U3. 14713. 22 I 96 
133. 133. 9619. 14713. 24332. 
133 133. I I 916. 14713. 26'29. 

-346. -346. 19934. 1726. 28660. 
111. 161. 23197. 1726. 31923. 
llt 176. 26241. &726. 34915T. 
194. 194. 29518. 8726. 31312. 
166. 161. 32437. 8726. 41113 

-115 -115. 40033. 390. 40424 
0. 0. 407 II. 390. 41109. 
0. 0. 40716. 390. 41109. 
o. 0. 40711. 390. 41109. 

-4914. -18520. 40711. 3!!0. 41109. 

-------- -------- -------- -------- --------
-o. 97146. 3700!58. 11914!5. 4119201. 

INTER~AL RATE OF RETURN 

ON (41 BFR-TAX NET IN-FLOW C2l-CI> 11.07 PEk ~ENT 

ON <5> AFT-TAX NET IN-FLOW C41-C3l 1!5.97 PER CENT 

<USD I 0001 

INCOME 141 BFR-TAX C51 AFT-ThX 
TAX N5T IN-FLOW NET IN-FLO'# 

C 2> - CI I C 4 l - C 3 I 

0. -220 -220. 
0. - I !U5. -1!5'5 
0. -313n. -373H 
o. -3&364 -38364. 
0 -33228 -33221 
0. 12197 12617. 
0. 18713 I 1713 
0 21916. 21911 
0. 24199 £4199 
0. 26496 25496 

4917 2!':>C& 24019 
II 7 !! 31712 2!5517 
7297 347$ I 27413. 
I!! I 0. 311 I I 29101 
1!!74 4':>i97 31422 

1iOI0. 4 I I :s 29099 
12211 411 09. 21193 
122HI. 4 I I 09. 21193 
12211. 41109. 21113. 
12211. !51129. 47413. ------- -------- --------
97411. azo5!5. 294639. 



Table X-22 *** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR *** 
FIRROI CIN CONSTANT PRICE> 

CASE 2-A - BASE CASE - IUSD 1000> 

FIXED CHANGE IN CI> GROSS OPERATINO DEPRECIATN C2l OROSS 13> INCOME (4) BFR·TAX l!!l AFT-TAX 

CAPITAL WORKING CAPITAL PROFIT CASH TAX NET IN·FL~W NET IN-FLOW 

YEAR EXPEND. CAPITAL EXPENDTR IN· FLOW ( 2> - (I) I 4) - I 3) 

1992 220. 0. 220. 0. 0. 0. 0 -220. -220 

1993 1, 8!!. o. 116!!. o. 0. 0. 0 ·1185. - l 1 8!! ' 

1994 33803. Cl. 33803. 0. 0 0 0 -33803' -33803. 

1995 34762. o. 34762. 0. 0. o. 0 -347'2 -34712. 

1995 30222. 0. 30222. 0. 0. 0 0 -30222. - 30222. 

1997 0. 3U1. 3471. -290. 13288 12998 0 9526 9526 

1994 o. 9$6' 9$6. 2!!25. 13288' 15613 c. 14658. 14858' 

1999 0. 213. 213. 4390. 13288' ,., 67 a 0. 1741$. 17465' 

2000 o. -1 . - 1. 5750. 13288. 19038' 0. 19036. 19038 

2001 o. -16. -18' 7230. 13288. 20511 o. 20536 20536 

2002 0. -459. -459. 1370 7939 21708. !232 22167. 1&935 

2003 o. -25. -25. 16260 7939. 24199. 4119 24224. 20056 

2004 0. 0. 0. 16274. 7939. 24213. 4352 24713 l 9151 

2005 0 o. 0. 16274 7939' 24213 4551' 24213 19662 

2006 0. 0. 0. 16274 7939 24213 4740. 24213. 19473 

2007 0. -621. -621. 23207. 365. 23592. 6962. 24213. 17251 

>< 2006 0. 0. 0. 23821. 365 24213. 710. 24213. 17065 

2009 0. 0. 0. 23821. 385. 24:i:13 7148. 2•'213' 17065 

2010 0. o. 0. 23121. 385. 24213. 7146' 24213. 17015' 

°' 
2011 -12065. -3517. -15562. 23121. 385. 24213. 7146. 39795. 32147. 

0 -------- -------- -------- -------- -------- -------- -------- -------- --------
11127. -o. 68126. 216975. 101062. 325031. 56609. 238911. 110302. 

INTERNAL RATE OF RETURN 

ON C4> BFR·TAX NET IN-FLOW 121·(1) 14.55 PER CENT 

ON <5> ~FT-TAX NET IN-FLOW C41•(31 12.72 PER C~NT 



Table X-23 

FIXED 
CA.PIT AL 

YEAR EXPEND. 

1992 220. 
1S93 1115. 
1994 3a267. 
1995 39017. 
1996 33724. 
1997 o. 
199& 0. 
1999 0. 
2000 0 
2001 0 
2002 o. 
2003 o. 
2004 0. 
2005 o. 
2006 0. 
2007 0. 

>< 2001 0. 
2009 0. 
2010 0. 

°' 20 ll -13233. 
..... --------

99240. 

*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR••• 
FIRROI CIN CONSTANT PRICE> 

CASE 2-B - BASE CASE -

CHANGE IN Cll GROSS OPERATING DEPRECIATN C2l .~oss (3) 
WORK I NO CAPITAL PROFIT CASH 

CAPITAL EXPENDTR IN·FLOW 

0. 220. 0. 0. 0. 
0. 11 as. 0. o. 0. 
0. 31267. 0. 0. 0. 
0. 39077. 0. 0. 0. 
0. 33724. 0. 0. 0. 

4351. 4351. 336. 14947. IS283. 
1279. 1279. 4011. 14947, I 99:!17. 
219. 219. 6086. 1494 7. 21033 

4 4. 7449 14947. 22396. 
·18. -11. 8929. 14947. 23176. 

-509. -509. 1.;025. 1990. 25015. 
-21 . -21 . IU04. 1990. 27294. 
·24. -24. 20270. 1990 2U60. 
-26. -26. 22430. 9990. 31420. 
-22. -22. 24283. 1991). 33273. 

-101. -707. 32193. 3&5. 32571. 
0. 0. 32900. 3&5. 33215. 
0. 0. 32900. 38S. 33285. 
0. 0. 32900. JU. 33285. 

-4596. -17129. 32900. 38S. 33215. -------- -------- -------- -------- -------
-o. 99240. 291~1S. 121610. 41352S. 

INTERNAL RATE OF RETURN 

ON (4) BFR•TAX NET IN·FLOW <2>·<1l 15.81 PER CENT 

ON C5l AF7•TAX NET IN-FLOW C4l-C3) 13.89 PER CENT 

CUSD 1000> 

INCOME (4l BFR-TAX C5l AFf-TAX 
TAX NET IN-FLOW NET IN-FLOW 

C21-(ll (4l-<31 

0 -220. -220. 
0. - I I 85. - II 85. 
0. -31267. ·39267. 
0. -39077. -39077. 
0. -33724. ·33724. 
0. 10932. 10932. 
0. 17679. 17679. 
0 20744 20744 
0 22~91. 22391 
0. 238113 23893 

3799. n52' 21726 
4695. 2~~16. 2252 ~ 
5497. 2.284 23797. 
6357. 31446 25089. 
7126 33295 26163 
965e. 33285 23627. 
9110. 33285. 23415 
9870. 33285. 23415. 
9170. 33285. 23415. 
9170. 51114. 41244. 

-------- -------- --------
71;611. 314215. 237674. 



Table X-24 
***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR•** 

FIRROI <IN CONSTANT PRICE> 
CASE 3-A - BASE CASE - CUSD 10001 

FIXED CH,NGE IN ( 1) ·~css OPERATING DEPRECIATN <2> GROSS <3> INCOME (4) BFR-TAX C5> AFT-TAX 

CAPITAL WORKING CAPITAL PROFIT CASH TAX NET IN-FLOW NET I N·FLOW 

YEAR EXPEND. CAPITAL EXPENDTR I N·FLOW <2)-(1) ( 4) - ( 31 

1992 220. o. 220. o. 0. 0. 0. -220 -220. 

1993 163!!. 0. 1635. 0. 0. 0. o. • 1635 -1835. 

1994 33850. o. 33650. 0. 0. 0. 0. -33650. -33650. 

1995 37971. 0. 37977. 0. 0. 0. o. -37977. -37977. 

1996 32972. 0. 32972. 0. 0. 0. 0. -32972. -32912. 

1997 o. 3726. 3726. 5495. 14145. 19641. 0. 15915. 15915. 

199a 0 668. ua. 8278. 14145. 22424 o. 21736. 21736. 

1999 0. 244. 244. 10929. 14145. 25075. 0. 24&31. 24531. 

2000 0. 127. 127. 13230. 14145. 27376. 0. 27249. 27249. 

2001 0. 130. 130. 15717. 14145. 291163. 0. 29733. 29733. 

2002 0. -330. -330. 23725. 11396. 32121. 6160. 32451. 26292. 

2003 o. 179. 179. 27649. 11396. 36045. 7539. 35866 a'3 21. 

2004 0. 0. 0. 27578. 8396. 35975. 7719. 3!!975. 28256. 

2005 o. 0. 0. 27!!78. 8396. 35975. 7921. 35975. 28054. 

2006 0. 0. 0. 27578. 6396. 35975. 8122 359~5. 27852 

2007 0. -658. -&SS. 34926. 390. 35316. 10478. 3597!!. 25497. 

x 2008 0. 0. 0. 35584. 390. 35975. 10675. 35975. 252!l9. 

2009 0. 0. 0. 35584. 390. 35975. 1067!!. 35975. 2!!299. 

2010 0. 0. o. 35584. 390. 35975. 10675. 35975. 25299. 

2011 ·13360. -4105. -17465. 35!!84. 390. 35975. 10675. 53440. 42764. 

°' -- ------ -------- -------- -------- -------- -------- -------- -------- --------
"-> 93293. -o. 93293. 365020. 114661. 479681. 90639. 386389. 29!!Hi0. 

INTERNAL RATE OF RETURN 

ON (41 BFR-TAX NET IN-FLOW C21·C1> 19.71 PER CENT 

O~ <!!> AFT-TAX NET IN-FLOW (4>·<3> 17.68 PER CENT 



Table X-25 *** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR *** 
FIRROI (IN CONSTANT PRICE> 

CASE 3·B • BASE CASE • <USO 1000 I 

FIXED CHANGE IN (I) GROSS OPERATING OEPRECIATN 12> GROSS (3) INCOME 14> BFR·TAX C5l AFT-TAX 
CAPITAL WORKING CAPITAL PROFIT CASH TAX NET IN-FLOW NET IN-FLOW 

YEA1' EXPEND. CAPITAL EXi"cNOTR IN-FLOW C2l·l11 ( 4) - ( 3) 

t992 220. o. 220. 0. 0. 0. 0. -220. -220. 
t993 1 635. 0. 1635. 0. 0. 0. 0. -1635. - 1635. 
t994 3&116. o. 31166. 0. 0. o. 0. -381 66 ·38166. 
1995 42t60. 0. 42160. 0. 0. 0. 0. ·4216~. •42160. 
t996 36386. 0. 36356. 0. 0. 0. 0. -36386. ·313U. 
1997 0. 432&. 432&. 1825. 1575&. 175&3. 0. 13255. 13255. 
1995 0. an. aa2. Sl.&S. t5755 20903. 0. 20020. 20020. 
1999 0. 28!!1. 259. 7991. 1575&. 23748. c. 23459. 23459,' 
2000 0. t30. t30. t0304. 15751. 26062. 0. 25932. 2593,2. 
200\ 0. 130. 130. \2791. 1575&. 2&549. 0. 2&419. 28419. 
2002 0. -379. -379. 2t345. 94t3. 3075e. 5339. 31137. 25798 
2003 0. 155. t56. 24867. 94t3. 34280. 6620. 3412~. 27504. 
2004 0. t72. 172. 25163. 9413. 37576. 7833. 37404. 29571. 

2005 0. 119. 189. 31785. 9413. 41197. 9143. 4100&. 31855. 
2006 0. 162. 162. 3.&169. 9413. .&4212. 10293. 4.&120. 3312 T . 

2007 0. -742. -742. 430&6. 390. 43476. 12925. 4421&. 31292. 

>< ~ooa 0. 0. 0. 43125. 390. 44218. 13141. 44218. 31070. 
2009 0. 0. 0. 4382&. 390. 44218. 1310. 44218. 31070. 
20t0 0. 0. 0. 43825. 390. 44218. 13148. 44218. 31070. 
20tt -t4419. -5316. -19306. 4392&. 390. 44218. 13148. 64024. 50876. 

°' -------- -------- -------- -------- -------- -------- -------- -------- --------
~ \0401&. -o. 104077. 397480. 127604. 5252&5. 104745. 4'21207. 316451. 

INTERNAL RATE OF RETURN 

ON 14> BFR·TAX IET IN-FLOW <21·(1) ta. 13 PER CENT 

ON <S> AFT·TAX llET I N·FLOW (41 • C31 \6,02 PER CENT 



Table X-26 PRODUCTION COST ANALYSIS (300,000 MT CASE) 

CASE-lA CASE-2A CASE-3A CASE-lA-ALT 
300000 HT/Y 300000 KT/Y 300000 KT/Y 300000 

(1000 US$)(USS/T-CLK) co (1000 US$)(USS/T-CLK) co (1000 US$)(USS/T-CLK) (X) (1000 USS)(US$/T-CLK) (X) 
VARIABLE COST 

Pyrite Cinder 144 0.48 o.sx 434 1.45 l.~ 144 0.48 0.5X 144 0.48 0.4X 
Gypsua 432 1.44 l.4X 1170 3.90 0.4X 927 3.09 3. ll 432 1. 44 1.3X 
Fuel(Coal) 3123 10.41 9.BX 3990 13.30 l.3S 3123 10.41 10.5S 3123 10.41 9.3X 
Diesel Oil (Cll) 274 0.91 o.si 0 0.00 O.Ol 638 2.13 2.~ 0 0.00 O.Ol 
Diesel Oil (CKT) 2831 9.44 8.SX 3605 12. 02 l.2S 1028 3.43 3.5X 3606 12.02 10.'TX 
Fi~ Brick 67 0.22 0.2S 67 0.22 o.ox 67 0.22 0.2S 67 0.22 o.~ 
Steel Ball 29 0.10 O.lX 37 0.12 O.Ol 29 0.10 O. lX 37 r..i2 O. ll 

x Lube Oil 30 0.10 O. lX 38 0.13 O.Ol 30 0.10 O. lX 38 0.13 O. lX 
£xplosives 66 0.22 o.~ 66 0.22 O.Ol 66 0.22 0.2S 66 0.22 0.2S 

a- Electric Power 307 1.02 1.0S 0 0.00 O.Ol 
A lP Paper Sack (3P) 1336 4.45 4.2S 733 2.44 0.2S 2069 6.90 7.0S 1336 4.45 4.0l 

KP Paper Sack (4P) 1533 5.11 4.SX 2252 7.51 o.si 657 2.19 2.~ 1533 5.11 4.6S 
PP Paper Sack (2P) 0 0.00 <>.OX 1119 3.73 0.4S 0 0.00 o.os 1119 3.73 3.3X 

{Sub-total) 9865 32.88 30.SX 13511 45.04 4.5% 9085 30.28 30.7S 11501 38.34 34.ZS 
FIIED COST 0.00 o.os G.00 O.Ol 0.00 o.os 

Direct Labor Cost 214 0.71 0.7'.l 230 0.77 O. lX 234 0.78 o.si 214 o. 71 0.6% 
General Overhead 128 0.43 0.4% 138 0.46 o.ox 140 0.47 0.5X 128 0.43 o.u 
Maintenance · 2918 9.73 9. lX 2977 9.92 1.0l 3149 10.50 10.6l 2918 9.73 8.'TX 
Tax l Insurance 1184 3.95 3.7S 1200 4.00 0.4l 1279 4.26 4.3X 118" 3.95 3.5l 
Dep~lation 8422 28.07 26.3l 8541 28.47 2.SX 9109 30.36 30.'TX 8422 28.07 25.0S 
>..ortiz.a ti on 4664 15.55 14.6% 4730 15.77 l.6S 5022 16.74 16.~ 4664 15.55 13.~ 

(Sub-total) 17530 58.43 54.SX 17817 59.39 5.Qi 18933 63.11 63.~ 17530 58.43 52. lS 
OTB.ER COST 0.00 o.os 0.00 o.os 0.00 o.os 

Sales Expenses 216 0.72 0.7X 224 0.75 O. lX 227 0.76 o.si 229 0.76 o.n 
Transportat'n cost 4384 14.61 13.7l 6045 20.15 2.0l 1391 4 .s.& 4. 7X 4384 14.61 13.0S 

{Sub-total) 4600 15.33 14.4l 6269 20.90 2. ll 1618 5.39 5.SS 4613 15.38 13.'TX 
GJWID TOTAL 31995 106.65 100.0l 37597 125.32 12.5l' 29636 98.79 100.0S 33644 112.15 ·100.os 



Table X-27 PRODUCTION COST ANALYSIS (400,000 MT CASE) 

CASE-18 CASE-28 CASE-38 CASE-18-ALT 
400000 KT/Y 400000 HT/Y 400000 KT/Y 400000 HT/Y . (1000 USS)(USS/T-CLK) (X) (1000 USS)(USS/T-CLK) ('1) (1000 USS)(USS/T-CLK) (S) (1000 USS)(USS/T-CLK) ('1) 

VARIABLE COST 
Pyrite Cinder 192 0 .• 8 o.sx 578 1.45 1.3i 192 0.48 1.6X 192 0.48 0.51 
Gypsua 540 1.35 1.5S 1561 3.90 3.51 1235 3.09 4.21 540 1.35 1.3i 
F\le l( Coal) 4164 10.41 11.61 5320 13.30 11.9S 4164 10.41 14.d 4164 10.41 10.4S 
Diesel Oil (Cl.K) 100 l. 75 2.0S 0 0.00 o.ox 638 1.60 o.oi 0 0.00 o.oi 
Diesel Oil (CMT) 2.831 7.08 7.9S 4808 12.02 10.BX 1028 2.57 13.0I 4808 12.02 12.0I 
Fire Brick 89 0.22 0.21 89 0.22 0.21 89 0.22 o.ii 89 0.22 0. 2X 
Steel Ball 29 0.07 O. lX 49 0.12 O. lX 29 0.07 O. lX 49 0.12 0.11 
Lube Oil 30 0.08 O. lX 51 0.13 O. lX 30 0.08 O. lX 51 0.13 O. lS 
Explosives 88 0.22 0.2" 88 0.22 0.21 88 0.22 0.2X 88 0.22 0.2" 
Electric Pover 0 0.00 o.os 0 0.00 o.ox 307 0.77 o.ox 0 0.00 o.ox 

x E.P Paper Sack (3P) 1336 3.34 3.?X 733 1.83 l.6X 2069 5.17 2.0X 1338 3.34 3.3S 
lP Paper Sack (4P) 1533 3.83 4.3S 2252 5.63 5.0X 657 1.64 8. lX 1533 3.83 3.BX 

"" PP Paper Sack (2P) 0 0.00 o.ox 2854 7.14 6.4% 0 0.00 7. 'Ti 2854 7.14 7. lX 
U\ (Sub-total) 11532 28.83 32.~ 18383 45.96 41. lX 10526 28.32 49.n 15704 39.28 39.21 

FIXED COST 0.00 0.00 o.ox 0.00 0.0% 0.00 0.01 
Direct Labor Cost 214 0.54 o.si 230 0.58 o.sx 234 0.58 0.61 214 0.54 0.5% 
General O\•erhead · 11.8 0.32 o.u 138 0.35 0.3S 140 0.35 0.4X 128 0.32 0.3" 
KainteD&Dce 3277 8.19 9.lX 3345 8.36 7.5X 3508 8.77 9.0S 3277 &.19 8.~ 
Tax l Insurance 1328 3.32 3.?X 1347 3.37 3.0X 1423 3.58 3.~ 1328 3.32 3.3" 
J\ci!preclatlon 9558 23.90 26. 7" 9711 24.28 21.n 10248 25.62 28.3i 9558 23.90 23.9% 
Allortlz.atlon 5155 12.89 14. 4% 5216 13.04 11. n 5512 13.78 14 .1% 5155 12.89 12.~ 

(Sub-total) 19660 49.15 54.9% 19988 49.97 u.n 21063 52.68 54. lS 19680 49.15 49. lX 
OTHER COST 0.00 0.00 0. OS 0.00 o.os 0.00 o.~ 

Sales Expenses 238 0.60 0. 7X 268 0.67 o.sx 249 0.62 o.n 271 0.68 0.7X 
Transportat'n cost 4384 10.96 12.~ 6045 15.11 13.5% 5141 12.85 18.31 4384 10.96 11.0X 

(Sub-total) 4622 11.56 12.~ 6313 15. 78 14. lX 5390 13.48 17. lX 4855 11.64 11. 61 GRAND TOTAL 35814 89.54 100.0X 44684 111. 71 100. ox 36979 92.45 120.BX 40019 100.05 100.~ 



i ab It• X - 28 SESSITIVITY ASALYSIS 

C:\SE !:\ + 20'l +IC% BASE -10% -20_%_ 
-- ·-

SALES PRICE BT 22.56% 20.131 17.-19% l-t.58% ll.31% 
AT 20.-15% 18.05% l 5. 47% 12.67% 9.60% 

COAL BT 17.09'l 17.29% 17. -19% 17.68% 17.88% 
AT 15.08% 15.281 1: •. -tn 15.67% 15.86% 

rAPER SAU BT 17.ll'l 17. 301 I 7. -19% 17.67% 17.85% 
AT 15.121 15.30% 15.-17% 15.65% 15.83% 

TRASSPORTATIO~ BT 16.91% 17. 20% 17.49% 17. 77% 18.05% 
AT 14.92% 15.20% 15.47% 15.75% 16.021 

I SHSBENT BT l-t.26% 15.78% 17.49% 19.45% 21.731 
AT 12.37% 13. 82% 15.-17% 17.38% 19.62% 

CASE lB 

SALES PRICE BT 23.02% 20.64% 18. 07% 15. 24% 12.06% 
AT 20. 83% 18.48% 15.97% 13.23% lo. 23% 

COAL BT 17.62% 17. 851 18.07% 18.29% 18.51% 
AT 15.53% 15.75% 15.97% 16. 1 9% 16.41% 

PAPER S:\CK BT 17.73% 17.90% 18.07% 18.24% 18.401 
AT 15.64% 15.811 15.97% 16 .1 n 16.29% 

TRAS SPORT AT I ON BT 17 .54% 17.81% 18.07% 18.33% 18.59% 
AT 15.46% 15.72% 15.97% 16.22% 16.47% 

I SVESTMENT BT 14.94% 16.41% 18.07% 19.97% 22.19% 
AT 12.95% 14. 36% 15.971 17.83% 20.01% 

x - 66 



Table X - 29 FOREIGN EXCHANGE FLOW BALANCE (CASE:A-1) 
(1000 US$) 

FOREIGN EXCHANGE OUT-FLOW FOREIGN EXCHANGE IN-FLOW TOTAL 
IN\'EST!o!ENT F.LOAN I HPORTED HAINT' CE TOTAL FOREIGN IMPORT EXPORT TOTAL F. EXCHAHE 

COST REPAYMENT GOODS PARTS OUT-FLOW LOAN SUBSTIT' N EARNING INFLOW BALANCE 

1992 140 140 158 158 18 
1993 732 732 592 592 -1·10 
1994 34090 34090 26351 26351 -7739 

1995 36852 36852 14375 14375 -22477 
1996 34093 1085 35178 13220 13220 -21958 
1997 14354 4179 2334 20867 17007 49.10 21947 1080 
1998 13737 5273 2334 21344 19314 9127 28441 7096 
1999 13115 5711 2334 21160 21846 9348 31194 10034 

>< 2000 12493 6005 2334 20832 24626 8380 33006 12173 
2001 11870 6327 2334 20531 27678 7237 34915 14 38·1 

00. 2002 11248 6682 2334 20264 31030 5982 37012 16748 
...., 2003 10626 7129 2334 20089 34712 4604 39316 19227 

2004 10004 7129 2334 19467 38758 3089 ·11847 22379 
2005 9382 7129 2334 18845 43202 1425 44627 25782 
2006 8760 7129 2334 18223 47008 0 47008 28785 
2007 7129 2334 9463 47008 0 47008 37545 
2008 7129 2334 9463 47008 0 47008 37545 
2009 7129 2334 9463 47008 0 47008 375.15 
2010 7129 2334 9463 47008 0 47008 375.15 
2011 7129 2334 9463 47008 0 47008 37545 

TOTAL 115589 99423 35016 355935 54696 540221 54132 649049 29311·1 



Table X - 30 FOREIGN EXCHANGE FLOW BALASCE (CASE:B-1) 
(1000 L:S$) 

FOREIG~ EXCHANGE OUT-FLOW FOREIGN EXCHANGE IN-FLOW TOTAL 

INVESTHBT F.LOAN IMPORTED HAI NT' CE TOTAL FOREIGN IMPORT EXPORT TOTAL F.EXCHA~GE 

COST REPAYMENT GOODS PARTS OUT-FLOW LOAN SVBSTJT'N EARNING INFLOW BALANCE 

1992 140 140 158 158 18 

1993 732 732 1184 1184 452 

1994 38835 38835 29792 29792 -9043 

1995 41653 41653 322'10 32270 -9383 

1996 38240 1444 39684 29522 29522 -10162 

>< 
!997 17890 4972 2622 25484 17007 4940 21947 -3537 

1998 15391 6348 2622 24361 19314 9127 28441 4080 

1999 14694 6844 2622 24160 21846 9348 31194 703·1 

°' 
2000 13997 7138 2622 23757 24626 8380 33006 9249 

~ 2001 13300 7460 2622 23382 27678 7237 34915 11534 

2002 12603 7815 2622 23040 31030 5982 37012 13973 

2003 11906 8?04 2622 22732 34712 4604 39316 16585 

2004 11209 8632 2622 22463 38758 3089 ·1184 7 19384 

2005 10512 9102 2622 22236 43202 1425 4-1627 2239?. 

2006 9816 9505 2622 21943 47008 0 47008 25065 

2007 9505 2622 12127 47008 0 47008 348Rl 

2008 9505 2622 12127 47008 0 47008 3·1881 

2009 9505 2622 12127 47008 0 47008 34881 

2010 9505 2622 12127 47008 0 47008 3488\ 

2011 9505 2622 12127 47008 0 47008 34881 

TOTAL 119600 131318 124989 39324 415231 92926 540221 5 ·113 2 687279 272048 



Table x - 31 EIRR CALCULATION SHEET 

<ECONOMIC) * FEASIBILITY STUDY ON CEMENT ,ROJECT IN M.AOAOASCAA • 
EIRROI CIN CONSTANT ,RICll 

CASi I ·A - BASE CASE - cuso 10001 

Fl xeo CHAN0£ IN Cll OROSS O,..EAAT I NO OE,..AECIATN C21 OAOSS CJ) l~CCME 141 11A•TAlC 151 AFT·TAlC 
CAl"ITAL WORJ<IHO CA,.IT~ ,ROFIT CASH TAX N!T IN•FLOW NIT IN-FLOW 

'1'£AA ElCilENO, C:AI" I T AL UC,.E.'IOTA IN-FLO'" 121-Cll C4l·CJI 

ttU 115. o. 115. o. o. 0, 0. -115. -115. 
1993 1170. 0. 11 'l'O. o. o. o. o. • 1 I TO, - 11 TO, 
1H4 3 ITH. o. 31711. o. o. o. 0. •31TH. •31711. 
1tU 32442. o. 32442, 0, o. o. 0. -uuz. -32442. 
1HI 21114. o. 21114, o. o. o. 0. -21114, -21114. ,,.., 0. 2113. 2113. ll•U. 1757. 14103. o. 12010' 12010. 
IHI 0. 11'1'. 117. 1141. 1757' 17103. o. 11115. 111'5, 
1tH 0. 223. 223. 11201. 1751, 11115. 0. 1170. 11743. 
2'JOO 0. 111. 111. 13~~7. 175 T. 220 ". 0. ZllU. 21 HI. 
2001 o. 11'1'. 1 l'I', 1547'2. ITS?, 24221. 0. 24112. 24 II 2. 
2002 0. l'I'. IT. 19141, 7401. 2UO. 0, 21531. 21531, 
2003 o. I 12. 112. 21332. T401. 29733. 0. 29571. 21571. >< 2004 0. o. o. 2227'2. 7401. 29172. 0. 29172. 2HT2. 
2005 0. 0. o. 2227'2. T401. 211172. 0. 29172. 29172. 
2'l01 0. 0. o. 22272. 7401. 21172. 0. 29172. 211'1'2. 

O'I 2007 o. -sao. -510. 21741, 341, 21093. 0. 29172. HITZ. 
ca 2001 0. o. o. 29321. 341, 2tl7Z. 0. 29172. 21172. 

2001 0. o. o. 21321. 348, 29172. 0. 29172. 21172. 
2010 0. o. o. 29321. 34'1. 21172. 0. 21172. 21172. 
2011 -11231. -3415. -14721. 29321. 34,, 2HT2. o. 443'4' 4014. -------- -------- -------- -------- -------- -------- -------- -···--·- --------

12521. -o. 12521. 30127'3. 1252 I, 391114, o. 30UU. 301ZU. 

INTERNAL AATE OF RETURN 

ON C41 9FR·TAX NET IN·FLOW C21•(11 11.23 ,ER CENT 

ON CS> AFT-TAX NET IN•FLOW C41-C31 11.23 ,ER CENT 



Figure 1-1 SENSITIVITY CURVE 
CASE 1-A FIRR AFTER TAX 

Financial Internal Rate of Return (FIRR) % 
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Figure 1-2 SENSITIVITY CIJRVE 
CASE 1-B FIRR AFTER TAX 

Financial Internal Rate of Return (FIRR) % 

22 

20 ,_ 

18 

16 

14 

12 

10 

8 

-,_ 
-,_ -,_ 

' -,_ ., -., .,_ ., ·., 
·, -.,_ 

=-- =""'- ~ -, __ 
·-·-···---~-~-~-~-~-r."li..,ein... ............. ..:::-

-20" -IO" +o" 
Base case 

., -.,_ ., __ 

'--..... _ 

+IO" 

'·-, --,_ ., 

Sales Price Coal Paper Sack Transportation Investment 

x - 71 

' 

+20" 



\.: . .. . . ' . 
:.: ... ~' ~ .\ 



\l'l'E\lil\ I-1 



PRODUCTION A.~D SALES SCllEDULE A-(1) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 30,000 HT/Y 

PRODUCTION CAPACITY: 200,000 HT/Y 

LOCAL LOCAL EFFECT!VE NEW LOCAL SURPLUS REQUIRED RATIO OF 

DEMAND SUE'Pt.Y DE.'iAND PRODUCTION OR SllOkT EXPORT EXPORT 

l. 1997 220.504 30,000 190,504 140,000 -50,504 0 o.oo: 

2. 1998 240,919 30,000 210,919 190.000 -20,919 0 0.00: 

3. 1999 263.327 30,000 233.327 200,000 -33.327 0 0.001 

4. 2000 287.927 30,000 257,927 200,000 -57.927 0 0.001 

5. 2001 314.939 30,000 284,939 200,000 -84.939 0 0.001 

G. 2002 J.t4. li04 30.000 3H.G04 200.000 -114.604 0 o.oo: 

7. 2003 377,189 30,000 347 ,189 200,000 -147,189 0 o.oo: 

8. 2004 412.988 30.000 382.988 200.000 -182.988 0 o.oo: 

9. 2005 452,322 30,000 422.322 200,000 -222,322 0 o.ooi 

10. 200G 495.548 30.000 465,548 200.000 -235.548 0 0.001 

11. 2007 543,058 30,000 513.058 200.000 -313.058 0 0.00: 

12. 2008 595.282 30,000 565.282 200,000 -365,282 0 o.oo: 

13. 2009 652.697 30,000 622.697 200,000 -422,697 0 o.oo: 

14. 2010 715.826 30,000 685.826 200.000 -485,826 0 o.oo: 

15. 2011 785.245 30,000 755.245 200,000 -555,245 0 o.oo: 

TOTAL 6702375 450000 6252375 2930000 -3322375 0 o.oo: 

A - 1 



PRODUCT! OS A.'ID SALES SCllEUULE A ( 2) 

C~SE : MEDIUM CASE 

LOCAL SUPPLY : 30.000 MT/Y 

PRODUCTION CAPACITY: 300.000 HT/Y 

LOCAL LQCtj, EFFECTIVE NE\i LOCAL SURPLUS REQUIRED RATIO OF 

DE.'iA.liD SUPPLY DDL4.~D PRODUCTIO~ OR SHORT EXPORT EXPORT 

l. 1997 220,504 30,000 190,504 210 ,000 19,496 19,496 9.2~ 

2. 1998 240.919 30.000 210.919 285,000 74,081 74,081 25.99: 

3. 1999 263.327 30,000 233.327 300.000 66.673 66.673 22.22.l 

4. 2000 287.927 30.000 257.927 300.000 42,073 42.073 14.02.l 

5. 2001 314.939 30,000 284.939 300,000 15,061 15.061 5.02.l 

6. 2002 344.604 30,000 314.604 300,000 -14,604 0 o.oox 

7. 2003 377 ,189 30,000 347, 189 300,000 -47 ,189 0 o.oox 

8. 2004 412.988 30.000 332.988 300,000 -82.988 0 o.oox 

9. 2005 452.322 30,000 422,322 300,000 -122.322 0 0.0~ 

10. 2006 495.548 30,000 465.548 300.000 -165.548 0 o.oo: 

11. 2007 543,058 30.000 513, l ~ 300.000 -213.058 0 o.oo: 

12. 2008 595.282 30,000 565.282 300.000 -265,282 0 o.oox 

13. 2009 652.697 30.000 622.697 300.000 -322,697 0 o.oox 

14. 2010 715.826 30.000 685.826 300.000 -385.826 0 o.oox 

15. 2011 785.245 30.000 755.245 300.000 -455.245 0 o.oox 

TOTAL 6702375 450000 6252375 4395000 -1857375 217384 4.95X 

A - 2 



PRODUCTION A.~D SALES SCHEDULE A- ( 3) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 30,000 MT/\' 

PRODUCTION CAPACITY: 400,000 MT/Y 

LOCAL LOCAL EFFECTIVE NEV LOCAL SURPWS REQUIRED RATIO OF 

DEMMD SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220,504 30,000 190,504 280,000 89,496 89,496 31.96: 

2. 1998 240,919 30,000 210,919 380,000 169,081 169,081 44.501 

3. 1995 263,327 30,000 233,327 400.000 166,673 166,673 41.67: 

4. 2000 287,927 30,000 257,927 400,000 142,073 142,073 35.521 

5. 2001 314,939 30,000 284,939 400,000 115,061 115,061 28. 771 

6. 2002 344,604 30,000 314,604 400,000 85,396 85,396 21.35'1 

7. 2003 377,189 30,000 347,189 400,000 52,811 52,811 13.20: 

8. 2004 412,988 30,000 382,988 400,000 17,012 17,012 4.25: 

9. 2005 452,322 30,000 422,322 400,000 -22,322 0 0.001 

10. 2006 495,548 30,000 465,548 400,000 -65,548 0 0.001 

11. 2007 543,058 30,000 513,058 400,000 -113.058 0 0.00'1 

12. ·2008 595,282 30,000 565,282 400.000 -165,282 (! 0.001 

13. 2009 652,697 30,000 622,697 400,000 -222,697 0 0.00'1 

14. 2010 715,826 30,000 685,826 400.000 -285,826 0 0.00'1 

15. 2011 785,245 30,000 755,245 400.000 -355,245 0 o.oo: 

TOTAL 6702375 450000 6252375 5860000 -392375 837603 14.29'1 

A - 3 



PRODUCTIO~ A.tlD SALES SCHEDt:LE A-(4} 

CASE : HEDIUM CASE 

LOCAL SUPPLY : 30.000 HT/Y 

PRODUCTION CAPACITY: 500,000 HT/Y 

LOCAL LOCAL EFFECTIVE NEV LOCAL SURPWS REQUIRED RATIO OF 

DEMAND SUPPLY DEM.~~D PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220,504 30,000 190,504 350.000 159,496 159,496 45.5n 

2. 1998 240,919 30,000 210,919 475,000 264.081 264,081 55.6Di 

3. 1999 263.327 30.000 233,327 500,000 266,673 266,673 53.33: 

4. 2000 287,927 30,000 257 ,927 500,000 242.073 242,073 48.411 

5. 2001 314,939 30,000 284,939 500,000 215,061 215,061 43.011 

6. 2002 344,604 30,000 314.604 500,000 185,396 185.396 37.081 

7. 2003 377 ,189 30,000 347, 189 500.000 152,811 152,811 30.561 

8. 2004 412,988 30.000 382,988 500.000 117 ,012 117,012 23.4~ 

9. 2005 452,322 30,000 422,322 500,000 77,678 77,678 15.541 

10. 2006 495,548 30,000 465,548 500.000 34,452 34.452 6.891 

11. 2007 543,058 30.000 513,058 500,000 -13,058 0 0.001 

12. 2008 595,282 30.000 565,282 500,000 -65,282 0 0.001 

13. 2009 652,697 30,000 622.697 500.000 -122.697 0 o.o~ 

14. 2010 715.826 30.000 685,826 500,000 -185.826 0 0.001 

15. 2011 785,245 30,000 755.245 500,000 -255,245 0 0.001 

TOTAL 6702375 450000 6252375 7325000 1072625 1714733 23.41: 

A - 4 



PP.OD~CTIOS A.\D SALES SCHEDULE A-(5) 

CASE : MEDIU~ CASE 

LOCAL SUPPLY : 30 • 000 M'I/Y 

PRODUCTION CAPACITY: 600 • ODO KT /Y 

LOCAL LOCAL EFFECTIVE tiE'8 LOCAL SURPLUS REQUIRED RATIO OF 

DE.'lA.liD SUf'PLY DEMA.'ID PRODUCTIO:i llP. SHORT EXPORT EXPORT 

L 1997 220.504 30.000 190.504 -120.000 229,496 229.496 54.64: 

2. 1998 240.919 30,QOO 210.919 570,000 359.081 359.081 63.00: 

3. 1999 263.327 30.000 233.327 600.000 366.673 366.673 61.111 

4. 2000 287.927 30.000 257 ,927 600,000 342.073 342,073 57.0li 

5. 2001 314.939 30.000 284,939 600,000 315.061 315.061 52.511 

(j _ 2002 344.604 30,000 314.604 600,000 285,396 285.396 47.571 

7. 2003 377 .189 30.000 347, 189 600,000 252,811 252,811 42.14: 

8. 2004 412.988 30.000 382.988 600,000 217.012 217.012 36.17: 

9. 2005 452.322 30.000 422,322 GOO.ODO 177.678 177,678 29.61: 

10 2006 495.548 30,000 465,548 600,000 134,452 134,452 22.41: 

11. 2007 543,058 30.000 513.058 600,000 86,942 86,942 14.49: 

12. 2008 595.282 30,000 565.282 600,000 34,718 34.718 5.79: 

13. 2009 652,697 30.000 622.697 600,000 -22.697 0 o.oo: 

14. 2010 715.826 30.000 685.826 600,000 -85.826 0 o.oo: 

15. 2011 785.245 30.000 755.245 GOO.ODO -155.245 0 o.oo: 

TOT.\L 6702375 450000 6252375 8790000 2537625 2801393 31.87: 

/\ - 5 



PRODt.:CTIOS A.'iD SALES SCHEDULE B-<l) 

CASE : HEDIU~ CASE 

LOCAL SUPPLY : 50,000 MT/Y 

l'RODUCTIOS CAPACITY: 200.000 MT/Y 

LOCAL LOCAL EFFECTI\'E tiEW LOCAL SURPLUS REQUIRED RATIO OF 

DEMA.'iD SUPPLY DEMAND PP.ODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220.504 50.000 170,504 140.000 -30,504 0 o.oox 

2. 1998 240.919 50,000 190.919 190,000 -919 0 o.oir. 

3. 1999 263,327 50,000 213,327 200,000 -13.327 0 O.O!r. 

4. 2000 287,927 50,000 237.927 200.000 -37,927 0 O.O!r. 

5. 2001 314.939 50,000 264,939 200,000 -64,939 0 O.O!r. 

6. 2002 344.604 50.000 294.604 200.000 -94.604 0 0.001 

7. 2003 377,189 50,000 327,189 200,000 -127, 189 0 0.001 

8. 2004 412.988 50.000 362,988 200.000 -162.988 0 0.001 

9. 2005 452,322 50,000 402,322 200,000 -202,322 0 O.G!r. 

10. 2006 495.548 50,000 445.548 200,000 -245.548 0 0.00'1 

11. 2007 543,058 50,000 493,058 200.000 -293,058 0 o.oir. 

12. 2008 595,282 50.000 545,282 200,000 -345,282 0 0.001 

13. 2009 652,697 50,000 602,697 200,000 -402,697 0 0.001 

14. 2010 715.826 50,000 665.826 200,000 -465.826 0 0.001 

iS. 2011 785,245 50,000 735,245 200,000 -535.245 0 0.001 

TOTAL 6702375 750000 5952375 2930000 -3022375 0 0.001 

A - 6 



PRODVCTIO~ A.~D SA!.ES SCHEDrLE E-- { 2) 

CASE : ~EDIU~ CASE 

LOCAL SUPPLY : 50 .000 !ff /Y 

PRODUCTIOS CAPACITY: 300 • 000 MT /'i 

LOCAL LOCAL EFFECTIVE Hi LOCAL SURPLUS REQUIRED RATIO OF 

DEMA.'iD SUPPLY DEMA!iD PRODUCTIOS OR SHORT EXPORT HPORT 

L 1997 220,504 50,000 170,504 210,000 39,496 39,496 18.81X 

2. 1998 240,919 50.000 190,919 285,000 94,081 94,081 33.0lX 

3. 1999 263,327 50,000 213.327 300,000 86,673 86,673 28.89: 

4. 2000 287,927 50.000 237,927 300,000 62,073 62,073 20.69: 

5. 2001 314,939 50,000 264,939 300,000 35,061 35,061 11.6~ 

6. 2002 344.604 50,000 294,604 300,000 5,396 5,396 1.SOX 

7_ 2003 377,189 50,000 327,189 300,000 -27,189 0 0.00: 

8. 2004 412.988 50,000 362,988 300,000 -62,988 0 0.00% 

9. 2005 452,322 50,000 402.322 300,000 -102,322 0 0.00: 

10. 2C06 495.548 50,000 445,548 300,000 -145,548 0 o.oox 

11. 2007 543,058 50,000 493,058 300,000 -193,058 0 0.00: 

12. 2008 595.282 50,000 545,282 300,000 -245.282 0 0.00% 

13. 2009 652,697 50,000 602,697 300,000 -302,697 0 o.oox 

14. 2010 715.826 50,000 665,826 300,000 -365,826 0 o.oo: 

15. 2011 785,245 50,000 735,245 300,000 -435,243 0 o.oo: 

TOTAL 6702375 750000 5952375 4395000 -1557375 322780 7.34: 

A - 7 



PP.OD~CTIOS A.~D SALES SCHEDULE B-(3) 

CASE : HEDIUH CASE 

LOCAL SUPPLY : 50,000 MT/Y 

PRODUCTION CAPACITY: 400,00C HT/Y 

LOCAL LOCAL EFFECTIVE NEW LOCAL SURPWS REQUIRED RATIO OF 

DEMA.~D SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220,504 50,000 170,504 280,000 109,496 109,496 39.111 

2. 1998 240,919 50,000 190,919 380,000 189,081 189,081 49.7~ 

3. 1999 263,327 50,000 213,327 400,000 186.673 186,673 46.67i 

4. 2000 287 ,927 50,000 237,927 400,000 162,073 162,073 40.5~ 

5. 2001 314,939 50,000 264,939 400,000 135,061 135,061 33.77i 

6. 2002 344,604 50,000 294,604 400,000 105,396 105.396 26.351 

7. 2003 377 ,189 50,000 327 ,189 400,000 72,811 72,811 18.201 

8. 2004 412,988 50,000 362.988 400,000 37,012 37,012 9_25,; 

9. 2005 452,322 50,000 402,322 400,000 -2,322 0 0.001 

10. 2006 495,548 50,000 445,548 400,000 -45,548 0 0.001 

11. 2007 543,058 50,000 493,058 400,000 -93,058 0 0.001 

12. 2008 595,282 50.000 545.282 400,000 -145.282 0 o.ooi 

13. 2009 652,697 50.000 602.697 400,000 -202.697 0 0.00% 

14. 2010 715,826 50,000 665,826 400,000 -265,826 0 o.ooi 

15. 2011 785.24i 50,000 735,245 400,000 -335.245 0 o.coi 

TOTAL 6702375 750000 5952375 5860000 -92375 997603 17.021 

A - 8 



PRODUCTIOS A.~D SALES SCHEDULE B-(4) 

CASE : KEDIU~ CASE 

LOCAL SUPPLY : 50,000 HT/Y 

PRODUCTION CAPACITY: 500.000 HT/Y 

LOCAL LOCAL EFFECTIVE NEW LOCAL SURPWS REQUIRED RATIO OF 

DEMAND SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220,504 50,000 170.504 350.000 179,496 179,496 51.28: 

2. 1998 240.919 50,000 190,919 475,000 284,081 284.081 59.81% 

3. 1999 263,327 50,000 213,327 500,000 286.673 286,673 57.331 

4. 2000 287.927 50,000 2.37,927 500,000 262.073 262.073 52.41% 

5. 2001 314,939 50,000 264,939 500,000 235,061 235,061 47.01% 

6. 2002 344,604 50,000 294,604 500,000 205,396 205,396 41.081 

7. 2003 377,189 50,000 327,189 500,000 172,811 172,811 34.56% 

8. 2004 412,988 50,000 362,988 500,000 137,012 137,012 27.401 

9. 2005 452,322 50,000 402,322 500,000 91,61e 97,678 19.54% 

10. 2006 495,548 50,000 445,548 500,000 54,452 54,452 10.89: 

11. 2007 543,058 50,000 493,058 500,000 6,942 6,942 1.39% 

12. 2008 595,282 50.000 545,282 500,000 -45,282 0 0.00% 

13. 2009 652,697 50,000 602,697 500,000 -102,697 0 0.00% 

14. 2010 715,826 50,000 665,826 500,000 -165,826 0 0.00% 

15. 2011 785,245 50,000 735,245 500,000 -235,245 0 0.00: 

TOTAL 6702375 750000 5952375 7325000 1372625 1921675 26.ln 

A - 9 



PRODUCTIOS ,t\D SALES SCHEDCLE B-(5) 

CASE : HEDIU~ CASE 

LOCAL St.:PPLY : 50,000 trr/Y 

PRODUCTIOS CAPACin: 600.000 KT/'i 

LOCAL LOCAL EfFECTl\'E M~ LOCAL SUP.PWS REQUIRED RATIO OF 

DEMA.'\D SUPPLY DEMA.,_D PRODUCTIOS OP. SHORT EXPORT EXPORT 

L 1997 220,504 50,000 170.504 420,000 249,496 249.496 59.40: 

2. 1998 240.919 50.000 190.919 570,000 37S,081 379.081 66.5li 

3. 1999 263.327 50,000 213.327 600,000 386.673 386,673 64.45: 

4. 2000 287.927 50.000 237,927 600.000 362.073 362,073 60.35: 

5. 2001 314.939 50,000 264,939 600,000 335.061 335,061 55.84: 

6. 2002 344.604 50,000 294.604 600,000 305,396 305.396 50.90: 

7. 2003 377 ,189 5!1.000 327 ,189 600.000 272,811 272,811 45.47i 

8. 2004 412.988 50,000 362.988 600,00G 237.012 237,012 39.SO: 

9. 2005 452,j22 50.000 402,322 600,000 197.678 197,678 32.95: 

10. 2006 495,548 50,000 445,548 600,000 154,452 154,452 25.74: 

11. 2007 543,058 50,000 493,058 600,000 106.942 105,942 17 .82: 

12. 2008 595,282 50.000 545,282 600.000 54. 718 54,718 9.12: 

13. 2009 652.697 50,000 602.697 600,000 -2.697 0 0.00: 

14. 2010 715.826 50,000 665.826 600,000 -65,826 0 0.00: 

15. 2011 785.245 50,000 735.245 600,000 -135,245 0 0.00: 

TOTAL 670Z375 750000 5952375 8790000 2837625 3041393 3.C60: 

A - 10 



PP.ODLCTIO~ A.\D SALES scaEDcLE c- ( 1) 

CASE : MED!~~ CASE 

LOCAL St.;PPLY : 70,000 MT/\' 

PRODUCTIOS CAPACITY: 200.000 HT/Y 

LOCAL LOCAL EFFECTIVE tiEW LOCAL SURPWS REQUIRED RATIO OF 

DEM.4,;~D Sl!PPLY DE.l\A.~D PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220,504 70,000 150.504 140.000 -10.504 0 0.0~ 

2. 1998 240,919 70,000 170,919 190,000 19,081 19,081 10.04: 

3. 1999 263,327 70,000 193.327 200,000 6,673 6,673 3.34: 

4. 2000 28i,927 70,000 217,927 200.000 -17.927 0 0.00: 

5. 2001 314,939 70,000 244,939 200.000 -44.939 0 0.00: 

6. 2002 344,604 70,001) 274,604 200.000 -74,604 0 0.00: 

7. 2003 377.189 70,000 307,189 zoo.ooo -107,!89 0 0.00: 

8. 2004 4i2,988 70,GOO 342,988 200.000 -142.988 0 0.00: 

9. 2005 452,322 70,000 382.322 200,000 -182.322 0 0.00: 

10. 2006 .;;95,548 70,000 425.548 200.000 -225,548 0 0.00: 

11. 2007 51J,058 70,000 473,058 200,000 -273,058 0 0.00: 

12. 2008 595.282 70,000 525.282 200,000 -325.282 0 0.00: 

13. 2009 652,697 70,000 582.697 200,000 -382.697 0 0.0~ 

14. 2010 715,826 70,000 645,826 200,000 -445.826 0 0.001 

15. 2011 785,245 70,000 715,245 200,000 -515.245 0 o.oo: 

TOTAL 6702375 1050000 5652375 2930000 -2722375 25754 0.88: 

A - 11 



PRODUCTIO~ A'.iD SALES SCllEDVLE C-(2) 

CASE : MEDIU~ CASE 

LOCAL SUPPLY : 70,000 MT/Y 

PRODUCTION CAPACITY: 300.000 MT/Y 

LOCAL LOCAL EFFECTIVE NEW LOCAL SURPWS REQUIRED RATIO OF 

DEMA:'iD <;UPPLY DEHA.liD PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220.504 70,000 150.504 210.000 59,496 59,496 28.33: 

2. 1998 240.919 70,000 170.919 285,000 114.081 114,081 40.0~ 

3. 1999 263.327 70,000 193,327 300,000 106.673 106,673 35.5~ 

4. 2000 287 ,927 70,000 217.927 300,000 82,073 82.073 27.36':; 

5. 2001 314,939 70,000 244,939 300,000 55,061 55,061 18.35':; 

6. 2002 344,604 70,000 274,604 300,000 25.396 25,396 8. 47':; 

7. 2003 377,189 70,000 307 ,189 300,000 -7,189 0 0.001 

8. 2004 412,988 70,000 342,988 300,000 -42,988 0 0.001 

9. 2005 452,322 70,000 382.322 300,000 -82.322 0 0.001 

10. 2006 495,548 70,000 425.548 300,000 -125,548 0 0.0()':; 

11. 2007 543,058 70,000 473,058 300,000 -173,058 0 0.001 

12. 2008 595.282 70,000 525.282 300,000 -225,282 0 0.001 

13. 2009 652,697 70,000 582,697 300,000 -282,697 0 O.OO't; 

14. 2010 715,826 70,000 645,826 300.000 -345,826 0 0.001 

15. ZOll 785.24:. 70,000 715,245 300,000 -415,245 0 0.00~ 

TOTAL 6702375 1050000 5652375 4395000 -1257375 442780 10.07~ 
. 

A - 12 



PRODUCTIO~ A.~D SALES SCHEDULE c- ( 3) 

CASE : MEDIU~ CASE 

LOCAL SUPPLY : 70,000 MT/Y 

PRODUCTION CAPACITY: 400,000 HT/Y 

LOCAL LOCAL EFFECTIVE t!E\l LOCAL SURPWS REQUIRED RATIO OF 

DE."iA.liD SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220,504 70,000 150,504 280.000 129.496 129,496 46.25: 

2. 1998 240,9:9 70,000 170,919 380,000 209,081 209,081 55.02% 

3. 1999 263.327 70,000 193,327 400,000 206,673 206.673 51.6~ 

4. 2000 287,927 70,000 217,927 400.000 182,073 182,073 45.52: 

5. 2001 314,939 70,000 244,939 400.000 155,061 155,061 38.77: 

6. 2002 344,604 70,000 274,604 400,00Q 125,396 125.396 31.35: 

7. 2003 377.189 70,000 307,189 400.000 92,811 92,811 23.2~ 

8. 2004 412.988 70,000 342.988 400,000 57,012 57,012 14.25: 

9. 2005 452,322 70,000 382.322 400,000 17,678 17.678 4.42% 

10. 2006 495.548 70.000 425,548 400,000 -25,548 0 o.oo: 

11. 2007 543,058 70,000 473,058 400.000 -73,058 0 o.oo: 
12. 2008 595,282 70,000 525.282 400,000 -125,282 0 0.0~ 

13. 2009 652.697 70,000 582,697 400.000 -182.697 0 0.00: 

14. 2010 i15,826 70,000 645.826 400,000 -245,826 0 o.oo: 
15. 2011 785,245 70,000 715.245 400,000 -315.245 0 o.oo: 

TOTAL 6702375 1050000 5652375 5860000 207625 1175281 20.06: 

A - 13 



PRODUCTIO~ A.~D SALES SCHEDULE 
C-(4) 

CASE : MEDIUM CASE 

LOCAL St:PPL Y : 70.000 MT/Y 

PRODl!CTION CAPACITY: 500.000 MT/Y 

LOCAL LOCAL EFFECTIVE NEw LOCAL SURPWS REQUIRED RATIO OF 

DE.'l~liD SHPLY DEM.lliD PRODUCTIOS OR SHORT EXPORT EXPORT 

l. 1997 22C.504 70,000 150,504 350,000 1S3,496 199,496 51.00: 

2. 1998 240.919 70,000 170,919 475,000 304,081 304,081 64.02: 

3. 1999 263,327 70,000 193.327 500,000 306.673 306,673 61.331 

4. 2000 287.927 70,000 217,927 500,000 282.073 282,073 56.41: 

5. 2001 314.933 70,00CJ 244,939 500,000 255,061 255,061 51.0li 

6. 2002 344.604 70,000 274,604 500.000 225,396 225.395 45.0S: 

7. 2003 377.189 70,000 307, 189 500,000 192.811 192.811 38.56: 

8. 2004 412.988 70,000 342.988 500,000 157,012 157,012 31.4~ 

9. 2005 452,322 70,COO 382.322 500,000 117,678 117 ,678 23.54: 

10. 2006 495.548 70,000 425,548 500,000 74,452 74.452 14.89: 

11. 2007 543,058 70,000 473,058 500,000 26.942 26.942 5.3~ 

12. 2008 595.282 70,000 525,282 500,000 -25.282 0 o.oo: 

13. 2009 652.697 70,000 582,697 500.000 -82,697 0 o.oo: 

14. 2010 715,826 70,000 645,826 500,000 -145.826 0 o.oo: 

15. 2011 785.245 70,000 715,245 500.000 -215.245 0 o.oo: 

TOTAL 6702375 1C50000 5652375 7325000 1672625 2141675 29.24i 

A - 14 



PP..ODUCTI O~i A.'iD SALES SCHEDliLE C-(5) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 70.000 !IT/Y 

PRODUCTIOS CAPACITY: 600,000 HT/Y 

LOCAL LOCAL EFFECTIVE NE\l LOCAL SURPLUS REQUIRED RATIO OF 

DIBA.'iD SUPPLY DE."iAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220,504 70,000 150,504 420,000 26~.496 269,496 64.11: 

2. 1998 240,91~ 70.000 170,919 570.000 399,081 399,081 10.01: 

3. 1999 263,327 70,000 193.327 600,000 406,673 406,673 67.781 

4. 2000 287,927 70.000 217,927 600,000 382,073 382,073 63.681 

5. 2001 314,939 70,000 244,939 600,000 355,061 355,061 59.181 

6. 2002 344,604 70.000 274.604 600,000 325,396 325,396 54.23: 

7. 2003 377 ,189 70,000 307,189 600,000 292,811 292,811 48.80: 

8. 2004 412.988 70,000 342,988 600,000 257,012 257,012 42.841 

9. 2005 452,322 70,000 382,322 600.000 217,678 217,678 36.281 

10. 2006 495,548 70,000 425.548 600,000 174,452 174,452 29.081 

11. 2007 543,058 70.000 473.058 600.000 126,942 126,942 21.16'X 

12. 2008 595.282 70,000 525.282 600,00G 74 '718 74,718 12.451 

13. 2009 652,697 70,000 582,697 600,000 17,303 17,303 2.~ 

14. 2010 715.826 70,000 645.826 600.000 -45.826 0 o.oo: 

15. 2011 785.2~5 70.000 715.245 600,000 -115.245 0 o.oo: 

TOTAL 670~375 1050000 5652375 8790000 3137625 3298696 37.53: 

A - 15 



PRO DU CTI 0\ A.~D SALES SCHEDULE D- ( l) 

CASE : HEDIU~ CASE 

LOCAL SUPPLY : 100,000 HT/Y 

PRODUCTIOS CAPACITY: 200,000 HT/Y 

LOCAL LOCAL EFFECTIVE NE\l LOCAL SURPLUS REQUIRED RATIO OF 

DEMA.~D SUPPLY D9'AND PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220,504 77, 176 143,328 140,000 -3,328 0 o.oo: 

2. 1998 240,919 84,322 156.597 190,000 33,403 33,403 17 .58: 

3. 1999 263,327 92.164 171,163 200,000 28,837 28,837 14.42: 

4. 2000 287,927 100,000 187,927 200,000 12,073 12.073 6.0-1: 

5. 2001 314,939 100,000 214,939 200,000 -14.939 0 0.00% 

6. 2002 344,604 100,000 244.604 200,000 -44,604 0 0.00% 

7. 2003 377, 189 100,000 277 ,189 200,000 -77, 189 0 o.co: 

8. 2004 412,988 100,000 312,988 200,000 -112.988 0 o.ooi 

9. 2005 452,322 100,000 352,322 200,000 -152,322 0 0.00% 

10. 2006 495,548 100,000 395,548 200,000 -195.548 0 o.oo: 

l!. 2007 543,058 100,000 443,058 200,000 -243,058 0 o.oo: 

12. 2008 595,282 100.000 495,282 200,000 -295,282 0 o.oo: 

13. 2009 652,697 100,000 552.697 200,000 -352,697 0 o.oo: 

14. 2010 715.826 100,000 615.826 200,000 -415.826 0 o.oo: 

15. 2011 785,245 100,000 685,245 200,000 -485,245 0 o.oo: 

TOTAL 6702375 1453663 5248713 2930000 -2318713 74313 2.54: 

,\ - 16 



PRODUCTIOS A.liD SALES SCllEDULE D-(2) 

CASE : HEDIU~ CASE 

LOCAL SUPPLY : 100 • 000 MT /Y 

PRODUCTION CAPAC I IT: 300,000 HT/Y 

LOCAL LOCAL EFFECTIVE NE\/ LOCAL SURPLUS REQUIRED RATIO OF 

DEMA.'iD SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220,504 77, 176 143,328 210,000 66,672 66,672 31.751 

2. 1998 240.919 84,322 156.597 285,000 128,403 128.403 45.051 

3. 1999 263,327 92.164 171.163 300,000 128,837 128.837 42.951 

4. 2000 287,927 100,000 187 ,927 300,000 112.073 112.073 37.361 

5. 2001 314,939 100,000 214.939 300,000 85,061 85,061 28.35: 

6. 2002 344,604 100,000 244.604 300,000 55.396 55,396 18.47: 

7. 2003 377.189 100,000 277.189 300,000 22.lill 22.811 7.60: 

8. 2004 412,988 100,000 312.988 300,000 -12.988 0 0.00: 

9. 2005 452,322 100.000 352.322 300,000 -52,322 0 o.oo: 

10. 2006 495,548 100,000 395.548 300.000 -95,548 0 0.00: 

11. 2007 543,058 100,000 443,058 300,000 -143,058 0 0.00: 

12. 2008 595.282 100,000 495.282 300,000 -195.282 0 0.00: 

13. 2009 652,6~7 100.000 552.697 300,000 -252,697 0 0.00% 

14. 2010 715.826 100,000 615,826 300,000 -315.826 0 0.00% 

15. 2011 785.2~5 100.000 685.245 300,000 -385,245 0 0.00% 

TOTAL 6702375 1453663 5248713 4395000 -853713 599254 13.63: 

A - 17 



PP.ODUCTIOS AND SALES SCHEDULE D- (3) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 100 • 000 HT /Y 

PRODUCTION CAPACITY: 400 • 000 HT /Y 

LOCAL LOCAL EFFECTIVE NE\/ LOCAL SURPLUS REQUIRED RATIO OF 

DE.WID SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220,504 77 ,176 143.328 280,000 136,672 136,672 48.81: 

2. 1998 240,919 84.322 156,597 380,000 223.403 223.403 58.79i 

3. 1999 263,327 92.164 171.163 400,000 228,837 228.837 57.21: 

4. 2000 287,927 100.000 187 ,927 400,000 212.073 212.073 53.0li 

5. 2001 314,939 100.000 214,939 400,000 185.061 185,061 46.27i 

6. 2002 344,604 100.000 244,604 400.000 155,396 155,396 38.851 

7. 2003 377, 189 100,000 277 ,189 400,000 122,811 122,811 30.70: 

8. 2004 412.988 100,000 312,988 400,0QO 87,012 87,012 21.75: 

9. 2005 452,322 100,000 352,322 400,000 47,678 47,678 ll.92i 

10. 2006 495,548 100,000 395,548 400,000 4,452 4,452 1.111 

11. 2007 543,058 100,000 443.058 400,000 -43,058 0 O.OOl 

12. 2008 595,282 100,000 495,282 400,000 -95,282 0 0.0~ 

13. 2009 652.697 100.000 552.697 400,000 -152,637 0 o.oo: 

14. 2010 715.826 100.000 615,826 400,000 -215,826 0 0.001 

15. 2011 785,245 100.000 685,245 400,000 -285,245 0 0.0~ 

TOTAL 6702375 1453663 5248713 5860000 611288 1403396 23.95% 
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PRODVCTIOS A.)jD SALES SCilEDCLE D-(4) 

CASE : HEDIU~ CASE 

LOCAL SLlPPLY : 100,000 HT/Y 

PRODUCTION CAPACITY: 500,000 HT/Y 

LOCAL LOCAL EFFECTIVE tiE\i LOCAL SURPWS REQUIRED RATIO OF 

DEM.A.)iD SVPPLY DEMA.~D PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220,504 77, 176 143,328 350.000 206,672 206,672 59.05: 

2. 1998 240.919 84.322 156,597 475,000 318,403 318,403 67.03'X 

3. 1999 263,327 92,164 171,163 500,000 328.837 328.837 65.771 

4. 2000 287,927 100,000 187,927 500,000 312,073 312,073 62.411 

5. 2001 314,939 100.000 214,939 500,000 285,061 285,061 57.011 

6. 2002 344,604 100,000 244,604 500,000 255,396 255.396 51.081 

7. 2003 371,189 100,000 277,189 500,000 222,811 222,811 44.56: 

8. 2004 412,988 100,000 312,988 500,000 187,012 187,012 37.40: 

9. 2005 452,322 100,000 352,322 500.000 147,678 147,678 29.541 

10. 2006 495,548 100,000 395,548 500,000 104,452 104,452 20.891 

11. 2007 543,058 100,000 443,058 500,000 56,942 56,942 11.391 

12. 2008 595,282 100,000 495,282 500,000 4,718 4,718 0.941 

13. 2009 652,697 100,000 552,697 500,000 -52,697 0 0.001 

14. 2010 715.826 100,000 615,826 500,000 -115.826 0 0.00% 

15. 2011 785.245 100,000 685.245 500,000 -185,245 0 o.oo: 

TOTAL 6702375 1453663 5248713 7325000 2076288 2430056 33.171 
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PRODUCTION A.~D SALES SCHEDULE D-(5) 

CASE : MEDIU~ CASE 

LOCAL SUPPLY : 100 • 000 HT /Y 

PRODUCTION CAPACIIT: 600.000 HT/Y 

LOCAL LOCAL EFFECTIVE NBi LOCAL SURPLUS REQUIRED RATIO OF 

DEMAND SUPPLY DEMA~D PRODUCTION OR SHORT EXPORT EXPORT 

l. 1997 220,504 77 ,176 143,328 ~20.000 276,672 276,672 65.87: 

2. 1998 240,919 84.322 156,597 570,000 413.403 413,403 72.5~ . 
3. 1999 263,327 92.164 171,163 600,000 428,837 428.837 71.471 

4. 2000 287,927 100,000 187,927 600,000 412.073 412,073 68.6si 

5. 2001 314,939 100,000 214,939 600,000 385.061 385,061 64.lBi 

6. 2002 344,604 100,000 244,604 600,000 355,396 355.396 59.m 

7. 2003 377,189 100.000 277,189 600,000 322,811 322,811 53.801 

8. 2004 412,988 100.000 312,988 eoo.ooo 287.012 287,012 47.84i 

9. 2005 452,322 100.000 352,322 600,000 247,678 247,678 41.2si 

10. 2006 495.548 100,000 395,548 600,000 204,452 204,452 34.0si 

11. 2007 543,058 100,000 443,058 600,000 156,942 156,942 26.lSl 

12. 2008 595,282 100.000 495,282 600,000 104,718 104,718 17.45i 

13. 2009 652.697 100,000 552,697 600.000 47,303 47 ,303 7.88i 

14. 2010 715,826 100,000 615,826 600,000 -15,826 0 o.ooi 

15. 2011 785,245 100.000 685,245 600,000 -85,245 0 0.00: 

TOTAL 6702375 1453663 5248713 8790000 3541288 3642359 41.44i 
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PROD~:::no~; A.'iD SALES SCHEDULE E- {l) 

CASE : MED!u~ CASE 

LOCAL SUPPLY : 140. 000 MT /Y 

PP.ODl!CTIOS CAPACIIT: 200.000 HT/Y 

LOCAL LOCAL EFFECTIVE NEV LOCAL SURPWS REQUIRED RATIO OF 

DEMA.'iD SUPPLY DEMA.'iD PRODUCTIOS OR SHORT EXPORT EXPORT 

l. 199i 220,504 77, 176 143,328 140,000 -3.328 0 0.00: 

2. 1998 240.919 84,322 156,597 190,000 33.403 33,403 17.58: 

3. 1999 263.327 92,164 171.163 200,000 28,837 28,837 14.4~ 

4. 2000 287.92i 100.774 187,153 200,000 12,847 12.847 6.4~ 

5. 2001 314,939 110,229 204,710 200,000 -4,710 0 0.0~ 

6. 2002 344,604 120,611 223.993 200.000 -23,993 0 0.00: 

7. 2003 377,189 132.016 245,173 200,000 -45.173 0 0.00: 

8. 2004 412.988 140,000 272,988 200,000 -72,988 0 0.0~ 

9. 2005 452.322 140,000 312.322 200,000 -112,322 0 0.0~ 

10. 2006 495,548 140,000 355.548 200,000 -155,548 0 0.0~ 

11. 2007 543.058 140.000 403,058 200,000 -203,058 0 0.0~ 

12. 2008 595,282 140,000 455.282 200,000 -255,282 0 0.001 

13. 2009 652.697 140.000 512.697 200,000 -312,697 0 0.00% 

14. 2010 715,826 140,000 575.826 200,000 -375,826 0 0.001 

15. 2011 785,245 140,000 645,245 200.000 -.;45.245 0 0.00~ 

TOTAL 6702375 1837293 4865082 2930000 -1935082 75088 2.56~ 
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PRODUCTIO~ ~1D SALES SCHEDULE E-(d 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 140.000 KT/Y 

PRODUCTION CAPACITY: 300.000 MT/Y 

LOCAL LOCAL EFFECTIVE NE\l LOCAL SURPWS REQUIRED RATIO OF 

DE.'iA.t\D SUPPLY DE.'iAND PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220.504 77 ,176 143,328 210,000 66,672 66,672 31. 75': 

2. 1998 240,919 84,322 156,597 285,000 128,403 128,403 45.05': 

3. 1999 263,327 92,164 171.163 300,000 128,837 128.837 42.95: 

4. 2000 287,927 100, 774 187,153 300,000 112.847 112,847 37.62: 

5. 2001 314.939 110.229 204,710 300.000 95.290 95,290 31.76: 

6. 2002 344.604 120.611 223,993 300.000 76,007 76,007 25.341 

7. 2003 377,189 132,016 245.173 300,000 54,827 54,827 18.28: 

8. 2004 412,988 140.000 272.988 300,000 27.012 27,012 9.00: 

9. 2005 452,322 140,000 312.322 300,000 -12,322 0 o.oo: 

10. 20G6 495,548 140,000 355,548 300.000 -5;:i,548 0 0.001 

11. 2007 543.058 140,000 403,058 300,000 -103,058 0 0.00: 

12. 2008 595,282 140,000 455,282 300,000 -155,282 0 o.oo: 

13. 2009 652.697 140,000 512.697 300,000 -212,697 0 o.oo: 

14. 2010 715.826 140,C:lO 575,826 300,000 -275,826 0 0.001 

15. 2011 785,245 140,000 645.245 300,000 -345,245 0 o.oo: 

TOTAL 6702375 1837293 4865082 4395000 -470082 689896 15.701 
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PRODCCTIOS A.'D SALES SCHEDULE E-(3) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 140,0IJO HT/Y 

PP.ODUCTIO~ CAPACITY: 400.000 KT/Y 

LOCAL LOCAL EFFECTIVE NE\i LOCAL SURPWS REQUIRED RATIO OF 

DIB..\ND SUPPLY DEMA.~D PRODUCTION OR SHORT EXPORT EXPORT 

1. 1997 220,504 77, 176 143.328 280.0CO 136.672 136,672 48.81: 

2. 1998 240.919 84.322 156,597 380,000 223.403 223,403 58.79: 

3. 1999 263,327 92,164 171.163 400,000 228,837 228,837 57.21: 

4. 2000 287,927 100, 774 187,153 400.000 212,847 212,847 53.21: 

5. 2001 3i4,9j9 110.229 204, 710 400,000 195,290 195,29G 48.82: 

6. 2002 344.604 120,611 223.993 400,000 176,007 176,007 44.00: 

1. 2003 377,189 132,016 245,173 400,000 154,827 15~.827 38.71: 

8. 2004 412,988 140,000 272,988 400,000 127,012 127,012 31. 751 

9. 2005 452,322 140,000 312,322 400,000 87,678 87,678 21.92: 

10. 2006 495,548 140,000 355.548 400,000 44,452 44,452 11.111 

11. 2007 543,058 140,000 403,058 400,000 -3,058 0 0.00: 

12. 2008 595,282 140,000 455,282 400,000 -55.282 0 0.00: 

13. 2009 652,697 140,000 512,697 400,000 -112,697 0 o.oo: 

14. 2010 715.826 140,000 575,826 400,000 -175.826 0 0.00: 

15. 2011 785.245 140,000 645,245 400,000 -245,245 0 o.oo: 

TOTAL 6702375 1837293 4865082 5860000 994918 1587026 27.0~ 
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PRODCCTIOS A.~D SALES SCHEDCLE E-(4) 

CASE : MEDIUM CASE 

LOCAL SUPPLY : 140,000 HT/Y 

PP.ODUCTIOS CAPACllY: 500.000 HT/Y 

LOCAL LOCAL EFFECTIVE l\E\l LOCAL SURPWS REQUIRED RATIO OF 

D~A.'iD SEPPLY DEMA.'iD PP.ODUCTIOl\ OR SHORT EXPORT EXPORT 

1. 1997 220.504 77 ,176 143.328 350.000 206.672 206,672 59.05': 

2. 1998 240,919 84,322 156,527 475,000 31R,403 318.103 67.031 

3. 1999 263.327 92.164 171.163 500.000 328.837 328.837 65.77l 

4. 2000 287,927 100. 774 187, 153 500,000 312.847 312.847 62.57: 

5. 2001 314,939 110.229 204,710 500.000 295.290 295,290 59.06: 

6. 2002 344.604 120,611 223.993 500.000 276,007 276,007 55.201 

7. 2003 377,189 132,016 245, 173 500,000 254,827 254,827 50.97i 

~- 2004 412.988 140,000 272.988 500,000 227,012 227,012 45.401 

9. 2005 452,322 140,000 312.322 500.000 187,678 187,678 37.54': 

10. 2006 495,548 140,000 355.548 500,000 144,452 144,452 28.89: 

11. 2007 543.058 140.000 403.058 500.000 96.942 96.942 19.39: 

12. 2008 595,282 i40.000 455.282 500,000 44.718 44. 718 8.94': 

13. 2009 652.697 140,000 512.697 500.000 -12.697 0 0.00: 

14. 2010 715.826 140.000 575,826 500,000 -75.826 0 o.oo: 

15. 2011 785.245 140,000 645,245 500,000 -145,245 0 0.0~ 

TOTAL 6702375 1837293 4865082 7325000 2459918 2693686 36. rr:. 
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PP.ODUCTIO~ A.~D SALES SCHEOCLE E-{5) 

CAS~ : MEDIU~ CASE 

LO~AL SUPPLY : 140.000 hf/l 

PRODUCTIOS CAPACITY: 600.000 HT/l 

LOCAL LOCAL EFFECTIVE l\E'i LOCAL SURPWS REQUIRED RATIO Of 

DEHA.)iD SUPPLY DEMAND PRODUCTION OR SHORT EXPORT EXPORT 

L 1997 220.504 77,176 143,328 420.000 276,672 276,672 65.871 

2. 1998 240.919 84,322 156,597 570,000 413,403 413,403 72.53: 

3_ 1999 263,327 92.164 171,163 600.000 428,837 428,837 71-471 

L 2000 287,927 100,774 187,153 600,000 412,847 412.847 68.81: 

5. 2001 314,939 110,229 W4,710 600,000 395,290 395,290 65.~ 

6. 2002 344.504 120,611 223,993 60(1,000 376,007 376,007 62.671 

7. 2003 377,189 132,016 245,173 600,000 354,827 354,827 59.14X 

8. 2004 412,988 140,000 272,988 600,000 327.012 327,012 54-~ 

9. 2005 452,322 140,000 312,322 600,000 287,678 287,678 47.95X 

10. 2006 495,548 140,000 355,548 600,000 244,452 244,452 40.74: 

11. 2007 543,058 140,000 403,058 600,000 196,942 196,942 32.821 

12. 2008 595,282 140,000 455,282 600,00: 144,718 144. 718 24.121 

13. 2009 652,697 140,000 512,697 600,000 87,303 87,303 14.55: 

14. 2010 715,826 140,000 575,826 600,000 24.174 24, 174 4.03: 

15. 2011 785.245 140,000 645,245 600,000 -45,245 0 o.oo: 

TOTAL 6702375 1837293 4865082 8790000 3924918 3970163 45.171 

A - 25 
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UNITED STATES 
I . STANDARD c EM ENT s - PORTlAN~ ([l'l[NTS -w 

TYPE' 

I 

rTRENGT!I STANDARD Tear DENOMINATION SYMBOL 
CLASS 

I 

I , Port land I , Alr-e11tr1t11;119 Port lalld I A , Portlalld wltll h;gh early strrngth 111 , A1r-entral11ing Porthlld with nigh Hrly strr"'.)tll Ill A 

ASlll 

SR·' Porthlld with 910derate sulhte rulstance II 

5;., Afr-entraining Portlalld wlt!I 910derate sulfate ruhtance II A 1978 

~-' Pcrthlld with high sulfate rrshtance y 

C-ISO 

LH·' Porthlld w1 th 910derate beat of hydration ll 

LH·P Air-entrainlns Portlalld with 910derate heat of hydration II A 

LH·' Porthnd with low heat of hydration IY 

2. COMPOSITION. 3.MECHANICAL REQUIREMENTS. 
COMPONENTS (Z) TEST METHOD: ASTM C-109 11/-Z 

CLASS Compr•••loa (d•7•) P'l•z•r• (d•7•) 

1 3 7 ZI 

SYMBOL 

lcUaker Slac 
Po110 P'l 7 
1 ..... A•la 

I 100 I 12.4 19.3 27 .6 i 
. 1 A 10.0 lS.S 22.l r 
i 

I A 00 

II 10.l 11.2 27 .6 : 
( 6.9) (11.7) (22.1)1 

II IOC 

II A 1.3 13.1 21.l a 
iU) ( 9.3) (17 .7)a :I A 100 

Ill 100 111 12.4 24. l 

Ill A 100 Ill A 10.0 19.3 

IV 100 1Y 6.9 17.2 

y 100 y l.l lS.2 20.7 

1 
wllt11 spec I a 11 y requrs ltd 

1 
fl9urH In brtektts: wlltn tht opt1onal htll of hydration or the chemical ll•lt on c

3
s • c

3
A ts specified 

A - 26 



UNITED STATES 
4. CHEMICAL REQUIREMENTS. 

LOBB ON INSOLUBLE McO 
BTMBOL IGNITION RESIDUE ., ., 

ma:r mas ~. In. JC ,. .. 
I J.0 0. 7S 6.0 I A 

• II • J.O 0. 7S 6.0 II A 

D 
I ti 
Ill A 

D J.O 0. 75 6.0 

IY 2.S 0. 7S 6.0 

' J.O 0.75 6.0 

I t
3

S • t
3
A ~ 58 : for llOderate lltlt of hydration 

b CJ'• for IOOClentt SR ~ 8 :, for 111911 SR ~ 5 S 

S0 3 

C
3

A ~ I 

J,O 

J.O 

j_S 

2.3 

Z.l 

111&:1 'II. 

C 3 A > 11 

J.S 

-

4.5 

-

-

•for 111 types 1~20 • 0.65& "zOI ~ 0.60 s If low 1lklll c-nt h requir~ 

5. PHYSICAL REQUIREMENTS. 
FINENESS BE'!'TINO TIME BOUNDNEBB 

TEBT 

itaTBOD WAGNER BLAINE Gil h1?ore Vic at Le 
A11\oola•• 

mlo ml a I r I F Cbo.\aller 

STXBOL 
mlD IDl.I: mlo 1111.1: mm "/. .Ztkg .Z/k9 ID ID h lo ID h (mo.z) (mos) 

I 160 280 60 10 45 8 0.80 

I A 160 280 60 10 45 8 0,80 

II 160 280 60 10 . 45 8 0,80 

II A 160 280 60 10 45 8 0.80 

Ill - . 60 10 45 a 0.80 

J II A . . 60 10 45 8 0.80 

IV 160 2811 60 10 45 8 0,80 

y 16" 280 60 10 45 a 0.80 

-

A - 27 

C 3 A Ol be re 

maz "' "' 
-

A1 2o3 
~ 6.0 

8.:> St0
2 ~21.0 

Fe
2
c

3 
~ 6.0 

IS.O 

t 3S ~ JS.O 

7.0 fe
2
o

3 
~ 6.5 

t 2s ~ 40.0 

5.0 
C4AF • 2 t 3a 

or t;; zo.o 
t 4AF • tzF 

HEAl" of HYDRATION Air 

SOLUTION 
eotralomeol 

"' ., d&J'• &II do7e mlo (mo.s) (m1u) 
111&1: 

- 12 

16 22 

290 - 12 

290 16 22 

- 12 

16 22 

zso 290 . 12 

. 12 



UNITED STATES 
STA>: OARD 

TYPE 

p. Pc. 

P. Po. 

p. Pt. 

p. Po. 

BLF 

8!..F 

SR 

lH 

Sl. li. 

Sl. ll. 

i 
I 

I 
i 

I 

I 
I 

DENOMINATION 

Fo:zohn-010d1fad Portl•nd 

Fortl•na-po:zol•n 

For thr fol low1n9 B typ's cf crmrr.t 
.,oarrat' sulfat' rrsistancr rr.ay br sptcifitd by aod1ng 
th' suff1•rs (~S) 

For thr follow1n9 8 tyots of ctmtnt: 
modrratt hut of hydration may or s~c1f1ta by 1dd1n9 
tht s~ffi•tS (llH) 

Slag 

l.ir-entraining sl19 

SYMBOL 

IP or F 

IP-£ or P-• 

IS 

I ( Prt) (MS ) I ! P (P~S; 
I ( P") - I. WS) P ( •~S ) 
!F-AU1S) P-.C.(rtS) 
!S(f~S) !S·•(nS] 

! (l'M)(HH) 
i(Prt)-1.UIH) 
IP-.1.fHH) 
!S(r1H) 

S-A 

!PIMH) 
p (LIH) 
F-•(:tH) 
!S·Afl1H) 

i I I 
ISTANDARDIYnrl 

I.SW 

I I 
-1 

J 1 s;~ 

c 595 

I 

2 COMPOSITION. 3 . .MECHANICAL REQUI REl\lENTS. 

COMPONENTS (;-.) TEST METHOD: •SHI C-109 

SYMBOL CLASS Compre11ion (day1) Flexure 

..:hnker Slac 
Po&zo- rly H;odnlt.ed 

Ian a A1h Lime 3 7 

l(P11) 
~es' '15 

I (P'1)·A 

I (Pl1) 
IP 12 .• IS.3 
IS 
!S(MS) 

IP or P 

IP·A or 
85-60. 15-40 

I (PM)-A 

9.91 IP-A 15.5 
IS-A 

P·A 
p I 10.3 

IS 
75.35b 25-65 

P·A 8.6 

IS·A IS·A(llS) 5.2 9. 7 

s 4.1 

s 
~ 60 ~40 S·A 3. 4 

S·A 

I 
lht cllnktr ••y bt rtpl1ctt1 by Porthnd Ctlftfnt or by Portl•nd blnt·furn1ct '"~nt 

b tht (!inktr Ny bt rtphctt' by Port hnd c~nt 

:\ - 28 

2e 

2C .1 

19.3 

20. 7 

17. 2 

19.3 

10. 3 

8.6 

"'""'2 
(day•) 



UNITED STATES 
-I . CHEi\llCAL R EQLi IR El\1 E i':TS. 

LOBS ON INSOLUBLE v.~ .. t~r I 
MrO 803 s ! SYMBOL IO"OITION RESIDUE Solublr 

.. . Al k L: • I ma:s .. Ul .. ][ .• ma:s .. Ill .. .J: ~~ m&Z . ma z ~. 

I ( P!~J 
~.a 5 0 1.0 

I(P~J-A 

IP 
IP-~ 

5. c ~. 0 1.0 p 

P-A 

IS 
l.O 1.0 3.0 2.0 

IS-A 

s 
4.0 I. 0 4.0 2.0 0.031 

s-~ 

1 1ooht1ble only when the c-nt 1s sprcihed to be non-suin1,,.. to li-.stone 

5. PHYSICAL REQUIREMENTS. 
FINENESS SETTINO TIME SOONDriJESS HEAT of HYDRATION 

TEST A Ir 

METHOD 
sn:vz BLAINE V ICAT 

Le 
Autoola•• SOLUTION kJ/kg 

ma:s % min. Cb.atelier calr•lnment 

SYMBOL < cs pm om2/r i.:ilU&I Final mm "/. 7 do.70 •• do.70 ma:s 
. . 

min. In· lll&Z. ID II.. (m&s) (mas) (mas) (mas) 

l(Pl'I) ' 
tr C5 7 0.50 20- 335 12 .J 

p b C5 7 0.50 ZS! <'~3 12 

I ( P,1) ·A 
45 7 0.50 293 335 19 ! IF-A 3 

P-A b 
> I > • C5 7 ;). 50 251 293 19 ! j 

IS 
15 IS(l'IS) 7 0.<'0 293 335 12 

IS-A cs IS-A ll'IS) 7 0.20 293 llS 19 ! 3 

s cs 7 o.so 12 

S·A ' cs 7 0.50 19 ! 3 

for 111 types. f1n•n•ss will be r•portrO wlltn reQurstrd by thr purchistr 

for !VP!S p ind P-• P-A 110rUr uo1nsion ~ 

w11rr r•Qulrrl!lfnts. .... -.19ht •• "' c,...nt: 64 56 at IC d1ys. 1111 •· 0.020 
. dry1n9 Sh'1nk19r. 1111 : 0.15 0.15 at 8 -.eks. 1111 "..: o.or.o 

A - 29 



UNITED STATES 
STANDARD c EM ENT s -(JPA,S IV[ HTORAUL IC AN~ llASONRT C[M[NTS -

I 
STRENGTH 

STANDARD Year TYPE DENOMINATION SYMBOL 
CLASS 

l ASlM 
E [ap1nslvt M C-845 1976 

s 

-

ASTP.: 1978 I! lluonry C-91 

I 

I 

2. COMPOSITION. 3.MECHANICAL REQUIREMENTS. 
COMPONENTS (7.) TEST METHOD: ASTH C-109 111 ... z 

SYMBOL CLASS C:ompr•••lon (daya) Fhzure (day•) 

7 ?.ii 

I 

E Hydr1u lie c11ciu• s I llcues such u [ H.7 24.S 
tll:ist ch1r1cterlstic of Porthnd ct-
inrnt 
cont1 i ni ng: 

I - II:; (4 C10 • 3 A1 2o3 • SOJ) + S04C1 

+ C10 

• II: c1lclum 1lumln1tt Cet111nt + 

11• 
I us! 6.2! 

S04C1 

• S: c3A + so,c1 

M Ont or llO•e of tht fol lowl119 .. ttrt1h 
I I 

Portl1nd c-nt, I 

Portl1nd b11St··furn1ct shg r-nt 
Portl1nd-pouohn c-nt 
Natural c-nt 
Shg cement 
or hydr1ullc ll111e 

I 
~--_L 

1 conipos 1t Ion of 110rt1r cubes: 

• I part Ctlllfrrt 
• 3 parts b ltndtd und 

A - 30 



UNITED STATES 
4 . CHEMICAL REQUIREMENTS. 

LOBB ON INSOLUBLE M 1 o 803 
SYMBOL lONITlON J;.!:BlDUE .. .. L 

m&K ~~ maz '• lft .. ll: '• maz "• 

l I 
!I 4.0 i.O 5.0 

s 

5. PHYSICAL REQUIREMENTS. 
Tll:BT 

FlNJtNZBB BJtTTlNO TlMJt BOONDNESB 
RESTRAINED Air 

~BOD 
Bll:VI: BL.A.IN& VIC.A.T 

Le 
Aatoola•• 

eatralamea\ 
mas y. mla. Ctaa••Uer EXPANSION 

~ 

iSnlBOL < 45 pm om•/1 laUlal Flaal mm ·1. '1 daTI SS daJ'I 
min mla. '11 • mas. la II. (mas) (mas) mlD mas (mas) mas 

l 

H 90 - 0.04 0.10 115 I of 12 
s 

7 days 

ti' 24 1201 241 I 12 22 

1 Gt lllllDrr llfthod 

b for Mlsonry cr1Mnt, 111trr retrntton ain i: 70 

A - 31 



UNITED KINGDOM TABLE-~ 

STANDARD CEMENTS 
I I STRENGTH 

TYPE I DENOMINATION I SYMBOL STANDARD Yitar 
CLASS 

p Ordinary Portland OP I 
llS 12 197! 

p Rapid-Nlrd1tnin9 Portland RHP 

BLF Portland Blastfurnact PBLF BS 146 1973 

SR-P I Sulphate-resisting Portland SRP es 4027 1972 

LH-P LOOI heat Portland lHP BS 1J70 1979 

LH-P LOOI hut Portland Blastfurnace LHPBLF es 4246 1974 

SS Supersu I pllated SS BS 4248 1974 

Al High Al.,.ina HA BS 91S 1972 

M Masonry " BS S224 1976 

2. COMPOSITION. 3.MECHANICAL REQUIREMENTS. 
COMPONENTS ( /.) TEST MET ROD: c d BS 4550 11/rrn2 

SYMBOL 

!Clinker Slac 
Posso· Fl7 
l&D& Aeh 

CLASS c Compre1elon 

3 1' 

OP 100 

RHP IC.0 

PBLF ) JS ~ 6S 

Of' 

I 
13 

RHP 18 

SRP 100 PBLF B 14 
LHP 100 

LHPBLF S0-10 S0-90 
SRP B 14 

SS a ) 75 LHP 5 
HA b 

LHP~LF 3 7 

IJ'l>nl&ni Air ell 
PlaaUclalnc 

cemenl! '••lnlll1 SS 7 17 

M • • ( 25 If inert HA 

' 3S If hydraulic 
propertlrs " 

a can consist of Portland c-nt, Portland c-nt cllnkn or other source of llmr 
b 1l.,.1nous cltnktr 

c concrete cubes: W/C r1tlo Is 0.60 t•ctpt for SS (0.SS) 
d 110•t1r cubes 

' . f strrn9th It t111s 19e should IM h19'1rr thin tlllt otlllntd 1t previous trstin9 ,
9
, 

•thOd H spe' lf1rd In IS S224 Append la F 

A - 32 

(da71) d Compr•••lon (d&71) 

28' l 3 1' 28' 

29 23 41 

33 29 46 

22 15 23 34 

lS 23 

19 10 28 

14 8 14 28 

26 14 23 34 

42 0 

4, ,, 



UNITED KINGD011 
-i CHE~llCAL REQUIRE ~1 ENT S. 

LOBB ON INSOLUBLE MrO 80 3 
C

3
A 

SYMBOL IGNITION RESIDUE . .. 
:uaz ~ .. 

,, 
ID& :I .. 111 a z ,. maz .. maz '• 

C
3

A15 C
3
A> 5 

OP l.o• I. 5 c.o 2. 5 3.0 

RttP J.ca I. 5 C.0 l.U ~.s 

PBS J.oa I. s 7 .c 3.0b 

I 
SRP J.oa I. 5 c.o 2. 5 3.5 

UIP J.oa l. 5 c.c 2 .5 I J.O 

LttPBLF l.S 9.0 J.o' 

I 

SS J.0 9.0 c. Sb 

HA I 
H ).0 

I 
a In tropical chNte, N• : 4.0 

b the weight of s. lphur other than present n so3 shill not uceed 1.5 i 

c the weight of sulphur other than prrsent 1s ~J shill not e•Cl!l!d 2.0 : 

5. PHYSICAL REQUIREMENTS. 
FINENESS BETTINO TIME SOUNDNESS 

TEST 
SIEVE BLAINE V ICAT 

L• 
MET BOD max % min. CbH•ll9f Au too la•• 

SYMBOL < 90 om1'/r 
lnlllo.I FIDO.I mm ·/. 

pm min.In• mo.X. ID b. (m•x) (mo.x) 

OP 2 2SO cs 10 IOC 

RttP l 2SO c~ 10 !De 

PBLF 2 250 45 10 IOc 

SRP 2 SO') cs 10 IOc 

LHP z 750 60 10 JDC 

LHPBLF 2 7SO 60 15 !Oc 

SS 4 000 cs 10 sd 

HA 8 2 250 120·360 b j 

"' 45 10 10 

1 w1ter rrtentlvl\7 I: 70·95 

b 2 hours 1fter the inltul ut 

' In cue of hllurf, 5 "'"1ftfr 7 d1ys at 50·80 \ hu•11d1ty 

d cold water llll!lhod 

" - 33 

LS F 
Al

7
0

3 ---
Cao 

0.66-1.0;'. 

0. 66· l.02 

0.66·!.02 

0.66·0.Be 

C.ES·l.3 

HEAT of HYDRATION 
Air 

BO LOTION kJ/kg entrainment 

., d•y• al do.ya 
(mo.x) (mu) /. 

2SO 290 

2SO 29u 

2SO 290 

10·25 



FRANCE TABLE-3 

STA1'0AHD CEMENTS . 
I I I S1 RENGTHI I TYPE I DENOMINATION I SYMBOL STANDARD Yur 

, CLASS I I I 

I 
D 

p Portl•nd 1,.t1'lc1~l (PA JS 

p. Cc. Port hnd COOlllOSl CPJ &S - 45 D 
Nr P-15 )CJ 191e 

BLF De ll1ut fcurne.u (Hr SS - ~5 A 

Blf L1itirr 1u chnker (Ll HP - HPA 

' 

SL u. L11t1rr l 11 cll•u• • (LI JQ(I - 160 nr P-15 306 196C I 
SS I Sursulhtt I css ll5 - cco Nr P-1~ 313 I 196C 

" :. .. tonne,. CH 1EO - 250 Nr P-IS 307 196~ 

II N1turrl I (II 16C NF P-IS 308 196& 

1 no 1 ongrr produc~ 

b R • hpid HP • High Ptrforw1nct 

2. COMPOSITION. . 1.MECHANICAL REQUIREf\.lENTS . -
COMPONENTS (Z) TEST METHOD: ISO/CEN H/an2 

SYMBOL CLASS Compre11ion (da7a) Flexvre (da71) 

!Clinker 
Posso F•7 

Filler Sias 
Jana A1h 2 7 21 

1nl. SU~. 

9u1r1n-
CPA .:> 97 ~ J lH 100 90 100 100 90 

1,,,1 
CPJ > 6S ~ JS --------- -- --

JS 10 25 &S 
(Hf 22-COC 7S-6011 -i:: J &S 17. s JS SS 

Cll ~ 20 > 80 ~3 cs R 10 IS JS SS 

SS JO . cs 6S 

SS R :s 22.S cs 65 

lchnker Sias Lime 
HP IS . SS . 
HPR 20 27 SS . 

CL: .:> 70 
' 30 

css I 
100 s 10 

CM b 160 IC 16 

(II c 250 16 25 c 5.5 

125 21 32.5 

coo 31. 5 co 5.5 6.5 

1 
supersulplllttd c-nt cont11n1ng gr1nullltd shg, 9YPSUOI 1nd 1 s ... 11 qu1ntily of 11~. or Porthnd clinker 

11 
... sonry c-nt C011prh1n9 Porthnd c-nt and/or other hydr1uhc b•ndtrs and up to SO of intrt •ateriah 

I 

c natur1l CfOlfnt rnulting ''°"'lilt 9rind1n9 of nltufll clinktriad rocks si•thr In COlllPOsttion to tile •attri1h in 
ertificlll Portl1nd chnktr 

d In tilt nor futurr, clinktr will 1ncruse fr1111 22·CO to 22-60 1n:1 shg will dtcruu fr1111 75·60 to 7S-CO 

A - 34 



FRANCE 
CHE~llCAL REC)l_:IRE~IE'."\TS - ... -

I i.055 ON I INSOLUBLE I ! 

I RES!D~E MrO 503 Cl 
I 

C:.O In ~rt 
SYMBOL I IGNITION 

I . . maz •. ! max· .. . ma :r .. maz .• ma:r ma:r ma:r 

I I 

:r~ S.O (.Q c ~< I I 

I 
er; . (.0 - I 
CHr - (.0 - ! 

l 
c~~ . s .C' - I 

! 
I 

I 
C~l 3.0 s.o 

I 
50.0 i 

c~s 3.0 (5. 0 111n) 
I 
I 

3.5a I I 
C" I 50.C 

I 

er. 6.0 4.0 5.0 i 

i I 
I i 

I 
I 

I 
I 

i 
I 

rrftrrrc to tnr mus of activr constiturnts 

5. PHYSICAL REQUIREMENTS. 
FINENESS SETTINO TIME SOUNDNESS HEAT or HYDRATION Shrlnk•rc 

TEST lcnrth 
SIEVE BLAINE Le 

METHOD V ICAT Au\ocla·H SOLUTION vari&t10:--. 
mas i'. mlD. Ch atelier 1>m/m 

Strcnrth 
om2/r I al\ I al Final mm "/. 7 da1• 18 ~aye a\ 28 days 

< pm Cla11 min. ID• mas. In h. (maz) (maz) (ma:r) {maz) (ma:r) 

35 

90 10 eoo 
4) 

,.___ 

~5 

60 10 l 000 
HP 

CLK 30 J 

css 30 3 

CH 30 3 

CN 30 3 

A - 35 
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RESULT OF LABORATORY TEST ON 

RAW MATERIALS 

MARCH, 1991 

ASO CEMENT CO., LTD. 



E ERE iiA ~PX *rl W. 
RESULT OF ANALYTICAL TEST 
or LIMESTONE 

OO~I¥MRft@~p ~~3~1~168 
JANUARY 16_, 1991 

FOR MESSRS. UNI DO -~~ff1Jllrfij;:¥~m1Bi28771fith~ 
i877, YUGETA,TAGAWA-SI, FUKUOKA PREF. 
-~ -e ;I- / "tlit~:tt ffiJllitl . 

TAGAWA MILL, ASO CEMENT CO., LTD. 
~-A-R-1 

PRODUCTION DEPT. 

COMMODITY · LIMESTONE (1) . 

It ~ ~ • lg loss 37.8 (%) 
IGNITION LOS:> 

M ft: tf" "' ~ Si02 14.7 (%) 
SILICEOUS MA "ERIAL 

IMHt: Y 1i.- ~ .::. ? t.. Al203 I. 7 (%) 
ALUMINA 

M ft: m .=. n; Fe203 I. 4 (%) 

ft~JJ.Mt 
FERRIC OXIDE 

C/l 
Ii {t: '/] Jlt ~ ? J.. CaO 40.0 (%) 

8 CALCIUM OXIDE: z 
w 
z 
0 IMHt:...,. :1 :l. ~ ? t.. (%) p. MgO 0.6 
::?: MAGNESIUM O~ [DE 0 
u 
..4 
.::: M {t: 7 t- 'J ? t.. Na20 u 
H SODIUM OXIDE ::?: 
w ... ... 
u 

M ft: 'f1 'J ? t.. K20 0.8 (%) 
PTASSIUM OXICE 

ft 3t Total 97.2 (%) 
TOTAL 

/\. - 37 



EEJ<EffA~liX:m~ 

RESULT OF ANALYTICAL TEST 
OF LIMESTONE 

OO~I¥MRnm~P ~~3$!~168 

FOR MESSRS. UNI DO m~~mJl!ifi::k~~l'jljm2s77~ftkl 
2887, YUGETA, TAGAWA-SHI, FUKUOKA PREF. 
JJf~ ~ ;1. ~ 1- tti\~~ ffiJllBI 
TAGAWA MILL, ASO CEMENT CO.,LTD. 

!!£ ___ !I rt : 

i?a S EfXE (2) PRODUCTION DEPT. 

COMMOD:TY : LIMESTONE (2) 

~ #. • a Ir loss 42.4 (%) 
IGNITION LOS, 

. 
It {t &:t \,\ ~ Si02 3.2 (%) 
SILICEOUS MA lrERIAL 

ftft{t 7 Iv ~ :=. ? h Al203 0. 1 (%) 
ALUMINA 

m {t m = ~ Fe203 0. 1 (%) 
FERRIC OXIDE 

{t~~?t 

(/) 
Aft {t t1 Iv ~ ? h Cao 52. 7 (%) 

E-< CALCIUM OXIDE: z 
ti:! 
z 
0 ft(Ht..,. 1' * ~ ? i,. MgO 0.2 (%) 0.. 
~ MAGNESIUM OX IDE 0 
u 
1-4 
~ ft(Ht 7 t- 'J ? i,. Na20 u 
H SODIUM OXIDE 
~ 
ti:! 
:r: 
u Ii {t t1 ') ? J,. K20 

PTASSIUM OXI DE 

1!J at Tota! 98.9 (%) 
TOTAL 

A - 38 



EERE5>\:1"5!exm~ 

RESULT OF ANALYTICAL TEST 
OF LIMESTONE 

OO~IMM~Ummp ~~3~1~168 
FOR MESSRS. UNIDO JANUARY !.~. 1991 

m~~m J11iti:k¥~A~m2s111ut!! 1 
2887, YUGETA, TAGAWA-SI, "FUKUOKA PREF • 

.!ff~ -e 7- ~ t- ttit~it mHIItl . 
TAGAWA MILL, ASO ~EtwJEN1fCO., LTD. 

PRODUCTION DEPT. 
~ g gf)(:p (3) 

COMMODITY : LIMESTONE (3) 

ti ~ ~ • lg loss 41. 7 (%) 
IGNITION LOS~ 

It it. &:t "' ~ Si02 1.9 (%) 
SILICEOUS MA'l ER I AL 

If it. 7 Jv ~ =- '? h Al203 0.2 (%) 
ALUMINA 

M it. m = ~ Fe203 1.0 (%) 
FERRIC OXIDE 

it.~fiX?t 

It it. n iv ~ ? A Cao 53. 1 {%) 
CALCI:JM OXIDI 

Ul 
8 
z Mit. "<' 1' :i'- ~ ? A MgO 0.2 {%) w z MAGNESIUM OX DE 0 
11. 
~ 
0 
u ftfHt. -r t- 1J ? J,. Na20 
..:l SODIUM OXIDE .:x: u 
1-1 
~ w It it. "f1 I) "J J,. K20 :::c 
u PTASSIUM OXII E 

a 3t Total 98.3 (%) 
TOTAL 

f\ - 39 



ii EK ii ID-\: $-it Ji.X *rt W 
RESULT OF ANALYTICAL TEST 
OF LIMESTONE 

OO~IMMR§m®p ~~3~1~168 
. FOR MESSRS. UNIDO JANUARY 16, 1991 

moo~mJ1lifi:k¥~Aum28ii1fil 
28~7, YUGETA, FUKUOKA PREF. 
-~ -t! :J. :.-- t- ttit~~ ELJllitl . 

TAGAWA MILL, AS~ CEMENT CO.,LTD. 
~-£ •. 

PRODUCTION DEPT. 

COMBODITY: LIMESTONE (4) 

~ ~ ~ a lg loss 41.6 (%) 
iIGNITION LOSS 

M {t l:t "' * Si02 3.4 (%) 
SILICEOUS MATJ ~RIAL 

fi{t 7 1v ~ :::. '? J.. Al203 0.3 (%) 
ALUMINA 

M {t m = n; Fe203 0.3 (%) 
FERRIC OXIDE 

{t~liX-$1 

M {t n 1v v ? J.. Cao 51. 7 (%) 
CALCIUM OXID~ 

CJ) 

E-< 
z fi{t 7 ~ .t- v ? J,.. MgO 0.3 (%) w 
z MAGNESIUM OXIDE 0 
p... 
::!: 
0 u M {t -r t- 1J '? J.. Na20 
...4 SODIUM OXIDE 
i< u 
H 
::!: M {t n 'J ? J... K20 w 
::c 

PTASSIUM OXIDE u 

fi 3t Total 97.8 (%) 
TOTAL 

A - ·10 



:,ci J:k -~ri ;i>\: ~ 1& &t•s- ,-:JX. 
RESULT OF ANALYTICAL TEST 
OF LIMESTONE 

l£li!l!I l:llil~t3»iil1!1! 1 iJ!.JJx 3 W 1 Jl 1 6 lJ 
FOR MESSRS. UNIDO JANUAR~_. __ 6_,_1-_291 

mt:t.1~;rn1J11m*¥i'J~11ru2s11~it!! 1 
2877, YUGETA, FUKUOKA. PREF. 
_ijJ:1:-t /- :.,- I- tti\~ll FRJlliij} 
TAGAWA MILL, ASO CEMENT CO., LTD. 

1: Pr # 
PRODUCTION DEPT. 

i?a iS :fiEkE < 5) 
COMMODITY: LIMESTONE (5) 

rjt ~ ji a lg loss 42.5 (%) 
IGNITION LOSS 

Ii it It \' ~ Si02 2.6 (%) 

SILICEOUS MAT ER I AL 

Mit. 7 1v ~ ::=- ? J... Al203 0.2 (%) 
ALUMINA 

M it m = ~ Fe203 0.7 (%) 
FERRIC OXIDE 

it~fiX7} 

rm it fJ Jv :/ ? J... Cao 52.5 (%) 

CALCIUM OXIDE 

CJ) 

E-< Mit. < :1 .t. :/ ? J... cffO 0.2 (%) z 
t.tl MAGNESIUM OXl 
z 
0 
Cl. 
~ 
0 M it -r 1- 1J ? J... Na20 
u SODIUM OXIDE 
~ 
.:r: 
u 
H Ii it fJ 1J ? J... ~ K20 
t.tl PTASSIUM OXIE E ::r: 
u 

/>. 
tJ ,it· Total 98.9 (%) 

TOTAL 

:\ - -11 



E EJ< ii iiA !Ji.~ mG &t«i ~ 
RESULT OF ANALYTICAL TEST 
OF LIMESTONE 

®i!IMGUJ!~1Diiill!T 

FOR MESSRS. UNIDO 
i:JZ~3!f- l ~ 1 6 B 
JANUARY 16, 1991 

m~~mJllifi:kf~i'ilJlB~-a110:.t 
2877, YUGETA, FUKUOKA P~EF. 
~1: ~ ;l :,t t-ttit~~ ffiJllitl . 
TAGAWA MILL, ASO CEMENT CO., LTD. 

~ 'fl :.l ' 
PRODUCTION DEPT. 

~ ii EEJ(E ( 6 ) 
COMMODITY: LIMESTONE (6) 

~ ~ jt ~ lg loss 41.8 (%) 
IGNITION LOS5 

II .ft tt "' ~ Si02 3.4 (%) 
SILICEOUS MA'I ERIAL 

fl-{(7 Jv ~:::..? .J... Al203 0.5 (%) 
ALUMINA 

M .fl: m = n; Fe203 0.5 (%) 
FERRIC OXIDE 

.ft:~~?} 

M .fl: ti 1v ~ ? .J... Cao 51.0 (%) 
CALCIUM OXIDE 

Ul ft(Hl: < :'I :t. ~.n; .J... MgO 0.4 (%) 
E-< MAGNESIUM OXJ DE z 
w z 
0 
11. M it -t t- lJ ? t. Na20 
~ 
0 SODIUM OXIDE u 
...:l 
.:i: M it ti 'J ? t. K20 (%) u 0. 1 
H 
~ PTASSIUM OXII E 
w 
:I: 
u 

fj at Total 97.9 (%) 
TOTAL 

:\ - 12 



E Mt iiA tit ex !t!i1 :« 
RESULT OF ANALYTICAL TEST 
OF COAL 

l!li!IIUR JHJfllJ'P 
FOR McSSRS. UNIDO 

SIL~ 3 ~ I jj I 6 8 
JANUARY 16, 1991 

-. ... - . ~-~ ..... 
-~~ffiJllili7'¥~A~ffi2877•JtB· 
2877, YUGETA, FUKUOKA PREF. 
-~ -i! J. ~ Hli\~it ffiJllitl · 
TAGAWA MILL, ASO CEMENT: CO., LTD. 

~ ~. 

PRODUCTION DEPT. 

i?a g Etfi.(7ff'J.U tfi.) 
COMMODITY: COAL (FROM MADAGASCAR) 

18 Wi ll?t I ~ ?t ~ ~~- ~-ANALYTICAL TES 11 s 
SAMPL! CALORII Iet 

*?t .FX?t -~ mm~ 
VALUE 

~OIS'l ITOLA'J ILE 
?t ~~ 

IASH 
(%) ( FMO ~(cal/g) (%) (%) (%) (%) 

E~ I 2.5 13. I 25.4 59.0 6,510 0.7 
SAMPLE -1 

:om. 2 2.0 20.8 33.5 43.7 5,390 0.7 
$AMPLE -2 

:\ - ·13 



t.!i =t- iiA Yioi! AA m ~ 
RESULT OF ANALYTICAL TEST 
OF CLAY 

l!li! I¥ DR J!lifflfl '*1 
FOR MESSRS. UNIDO 

i!Z~3fF 1 J'J 1 6 B 
JANUARY 16,....J.~91 

~~~mJ11rn*~9R~m2s11•fd! . 
2887, YUGETA, FUKUOKA PREF. 
JJ1: ~ :/- ~ "l*it~tf: ffiJllifl 
TAGAWA MI~L, ASO CEMENT CO., 

1:. lit IL 
LTD. 

fa ~ to± ( 1 ) 
PRODUCTION DEPT. 

COMMODITY: CLAY (1) 

tt #. • a lg loss 8.9 (%) 
IGNITION LOSS 

II {t: lt "' * Si02 61.2 (%) 
SILICEOUS MA lrERIAL 

IHI: Y Jv ~ .=. ? i.. Al203 13. 1 (%) 
ALUMINA 

11 {t m = 1J; Fe203 7.4 (%) 
FERRIC OXIDE 

{t:~Ji.X?t 

fl {t: h Jv :..- ? i.. Cao 1.6 (%) 
CALCIUM OXID~ 

Ul 
E-< z iMHt: < ~ :.t. :..- ? i.. MgO 1.9 (%) t:t.J 
z MAGNESIUM OX II:DE 0 
0.. 
:z 
0 u M {t -t t- 1J ? i.. Na20 0.6 (%) 
....:i SODIUM OXIDE ..x: 
u 
H 

:::?: M {t: ti 'J ? J... K20 (%) t:t.J 3.9 
::i:: 
u PT ASS I UM OX! PE 

t) 
TOTAL 

at Tot&I 99.0 (%) 

:\ - ·1 ·1 



'Fa± iii\:~VX*rt~ 
RESULT OF ANALYTICAL TEST 
OF CLAY 

l!li! I¥ liD Rtltl II T 
FOR MESSRS. UNIDO 

ill/ii 3 {F 1 fj 1 6 B 
JANUARY 16, 1991 

~~~mJtlifi*¥9A1181"2si1fi '. 
2877, YUGETA, FUKUOKA PREF. 
•~ ~ :1- =-- 1- +*it~~ mmxta 

TAGAWA MILL, ASO CEMENT CO., LTD. 

.?o g 16± ( 2) 
COMMODITY: CLAY (2) 

It It! • a lg loss 
IGNITION LOS: 

M ~t &:t "' ~ Si02 
SILICEOUS MA' 'ER I AL 

li{t 7 '"' ~ =- ? J.. Al203 
ALUMINA 

li{t:M=~ Fe203 
FERRIC OXIDE 

{t:~JiX;} 

II {t n 1v ;,- ? J.. Cao 
CALCIUM OXID 

CJ) 

E-t z 
w fttl{t: 7 ~ .t. ~· ? .J,,. MgO z 
0 MAGNESIUM OX DE 0.. 
~ 
0 
u 
...:I M {t: -r t- 'J ? J.. Na20 
.:i:; SODIUM OXIDE u 
H 
~ 
w M {t: h 'J ? J.. k20 :I: 
u 

PTASSIUM OX! ~E 

{'j at Total 
TOTAL 

.\ - 1 ~ 

~ 1E •­PRODUCTION DEPT . 

26.5 (%) 

42. l (%) 

15.8 (%) 

5.7 (%) 

2.7 (%) 

2.3 (%) 

0.1 (%) 

2.2 (%) 

97.9 (%) 



t.11 ± iiA: Joi! AA m ~ 
RESULT OF ANALYTICAL TEST 
OF CLAY 

OO~I¥M~nmm~ •&3~1~168 
FOR MESSRS. U~IDO JANUARY 16, 1991 

•~~'-m J 11ifi7'f~R•m2s171Htk~ 

i~ ~ ';1- ~U~,~~JU~J?i¥'t1P'.REF. 
TAGAWA MILL, ASO CEMENT CO., LTD. 

!£ 1I :_: 
PRODUCTION DEPT. 

~ g to± (3) 

COMMOD!TY: CLAY (3) 

ti ~ M • le loss 19.8 (%) 
IGNITION LOS~ 

II ft lt "' ~ Si02 49.6 (%) 
SILICEOUS MM IERIAL 

lift 7 1v -~ =- ? J... Al203 16.2 (%) 
ALUMINA 

II ft. m = ~ Fe203 6.4 (%) 

{t~.6X7t 
FERRIC OXIDE 

II {t 11 1v ~ r; J... cao 2.9 (%) 
CJ) CALCIUM OXIDI 
E-t 
z 
w 
z 

lift 7 1' * ~ ., J... 0 McO I. 7 (%) 
0.. MAGNESIUM OXJ DE ~ 
0 
(..) 

~ NHt -t ~ 1J '7 J... Na20 0. I (%) .cC 
(..) SODIUM OXIDE 
H 
~ 
w 
:x: 
(..) Ii ft. 11 I) ., J.. K20 1.9 (%) 

PTASSIUM OXII E 

a 
TOTAL at Total 98.9 (%) 

J\ - ·16 



E•iABPX:fll~ 
RESULT OF AN~LYTICAL TEST 
OF GYPSUM 

SJZJil3~ 11J 1 6 B 
JANUARY 16, 1991 

l!li!I¥1Hlfttltl8'*1 
FOR MESSRS. UNIDO •='-"mJttifi1':¥9•iii2s11•L 

2877, yUGETA-·~~i, FURi _ PREF. 

IJ~-t :/. :-- t-flit~tt WJllIJJ'.l 
TAGAWA MILL, A~ _ _)iMr CO. , LTD. 

PRODUCTION DEPT. 

gg EW < 1) 
COMMODITY: GYPSUM (1) 

*8 f!r * H20 20.5 (%) 
COMBINED MC ISTURE 

l!iHt t11v ;,- ? h Cao 31.5 (%) 
CALCIUM OXI DE 

{t~Jil?t 

CHEM I CJ\ 1:;= II 4t ~ ii 503 46.2 (%) 
SULFUR TRIC ~IDE 

COMPOSl l' N 

f!r at Total 98.2 (%) 
TOTAL 

• ~ 

NOTE 

A - ·17 



E•iiAKnxm~ 
RESULT OF ANALYTICAL TEST 
OF GYPSUM 

~~ 3 tF 1 fl 1 6 8 
JANUARY 16 I ~- 991 

l!li!I•IHIBflfllP'P 
FOR MESSRS. UNIDO 

tt!N4~mJ11ifi:k¥~mEii28711u11 l 
2877, YUGETA, FUKUOKA ~..EF. 
lf~-i! /. :,- Hlit~:tl: WJllitl ! 
TAGAWA MILL, ASO CEMENTi CO., LTD. 

COMMODITY: GYPSUM (2) 

fa a * H20 
COMBINED MO STU RE 

llUt h 1v v '? J... Cao 
CALCIUM OXII E 

"t~~7} 

-=It it~ at 503 

~HEM I CAI 
SULFUR TR Im IDE 

~OMPOSP 'N 

ft 3t Total 
TOTAL 

(i ~ 

NOTE 

:\ -· IR 

i!!:_ ~--··} 
PRODUCTION DEPT. 

0.5 (%) 

54.8 (%) 

0.5 (%) 

55.8 (%) 



GYPSUM (1) 

Elf ( i) 

. 
·~ . 

GYPSUM (2) 
-----~--·- - -~ --·-----

.... 

:SJf (2) 

/\ ·1 g 



CLAY (3) 

*o± <a) 
~ . . . -:.· ... ·- ' .• . 

---------- .... -------



CLAY ( l) 

fi1i± ( 1 ) --

CLAY (2) 

*6± ( 2) 

~-



LIMESTONE (5) 

EIJ(E (5) 

LIMESTONE Cu> 



LIMESTONE (3) 

EJJDEl ( 3) 

" . . , .:.. .. ... ' . . ._, 

-- · ll. . .... -- -

l~--

LIMESTONE (4) 

~ i lk-1 i ( 4 ) 



LIMESTONE (1) 

EEJ<E ( 1) 

_. ... -
.... :::!:~~·· -~· ·. 

-----'-----"'--'"'-----"'·-.:.. --"-'-........ ----''-' 
. ..... 

LIMESTONE (2) 

~------- ·'--

A 51 
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**'FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASC~R ••• PAGE 
PRODUCTION AND SALES PLAN 

CASE 1-1 - BASE CASE - cuso 10001 

YEAR 1992 1993 1994 1995 1998 1997 1998 1999 2000 2001 

RATED CAPAC I TY <CLINKER> 0 0 0 0 0. 400000. 400000. 400000 400000 400000 
CAPACITY UTILIZATION 0 0 0 0 0 0 0 0 0 0 0.700 0.9!10 1 000 1 .000 1 000 
PRODUCTION (VOLUME> 0 0 0 0 0 21101.100. 3110000 400000 400000 400000 
INCREASE IN INVENTORY 0 0 0 0 0 23016 8220 1644 0 0 
SALE!> VOL'JME <OO~=STIC CEMENT> 0 0 0 0 0 150504 170919 193327 2 1 7927 244939 
UNIT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 1651 0 1651 0 165 I 0 1651 0 I 651 
-------------------------------- ----·--- -------- -------- -... -........... -------- .. ................................... --.. -.... - .. -... -...... -- --...... -- -
SAL i:S REVElllVE 0 0 0 0 0 24854 28226 :?- I 926 3!988 40449 

SALES VOLUM= <EXPORT CLINKER> 0 0 0 0 0 112269 207435 21246!i 1 90455 164482 
Ul\llT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 0440 0 0440 0 0440 0 0440 0 0440 
--- ..... -----... -- - - ..... - - ----------- .. - -------- -------- -------- -------- -------- ---"···-- -------- ------··- -------- .................... 
SAL~S REVENUE 0 0 0 a 0 4940 9127 93411 13110 7217 

TO!M. SALES REVENUE a 0 0 a 0 29794 37353 41274 413611 476116 



••• ~EASIBILITV STUOV ON CEMENT PROJECT IN MAOAOASCAR ••• PAGE 2 
PROOucr10N AND SALES PLAN 

CASE 1 -B - BASE CASE - <USO 1000> 

YEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

RATEO CAPACITY <CLINKER> 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 

CAPACITY UTILIZATION 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 0()0 

PRODUCTION <"OLUMEl 400000 400000 400000 400000 400000 400000 400000 40001'0 400000 400000 

INCR:ASE l"l I N"El•HORY 0 0 0 0 0 0 0 0 0 0 

S'ILES VOLl.JIAE IOOIAESTIC CEMEN71 274604 307189 34298, 38:?322 416000 416000 4:600') 416000 1\16000 1\16000 

~''~ S'llES ?RICE 0 1651 0 1651 0 1G51 0 16!11 0 1651 0 1651 0 1651 0 1651 0 1651 0 1651 

-------------------------------- -------- -------- - ·------ -------- -------- -------- ---··---- ·---·--- --·------ --------
SAL::S qfVE~UE 45348 50729 56641 63137 68638 686311 611698 t',869~ 686911 686911 

SALES "OLUIAE IEXPoqr CL INKER> 1359511 104626 70204 3238~ -o -0 -o -0 -0 -0 

U"l!T SALES PR1C;: 0 0440 0 0440 0 0440 0 041\0 0 0440 0 0440 0 041\0 0 0440 () 041\0 0 04<\C 

-------------------------------- -------- -------- -------- -------- -------- - - - - - ---· -- - - ---- -- -- - .. - - . --- - - - - -- - . - -
SA~ES RE\'c~u: 5982 4604 3089 1425 -0 -0 -0 -c -0 -0 

TQTA~ SALES REVENUE 51330 55333 :-9131) 6'1561 68698 .;8sYe 6:169, 158~'J! 686!18 6esqb 



... FEASllllLITV STUDY ON CEMENT PROJECT IN MAOllGASCllR •H 
PRODUCTION COST STATEMENTS 

CASE 1 -B - BASF. CASE - <USO 1000> 

VEAR 

PRODUCTION <VOLUME> 

RAW MATERIALS 
PYRITE CINDER 
GYPSUM 

UTILITIES 
FUEL ( COAl > 
DIESEL OIL ICL IN"'.ERl 
Q1ESEL Oil !CEMENT> 

CONSUM81.ES 
F 1 RE BAI CKS 
ST EEL SAL l 
LV9E 01 l. 
EXPLOSIVES 

KRAr! PA~ER SAC< 
KRA~T PAPER SACK <TRUCK> 
KRAFT PAPER SACK (BOAT> 

VARIA9LE C:JST 

E'-'PLOYME~H CO>T 
MAl~TENANCE COST 
1 lllSVRA!llCE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLANT CONSTRUCTION 
QUARRY DEVELOPEMENT 
UTILITY FACILITIES 
OFFSITE FACILITIES 
FINISHIN3 MILL 
PREOPERATIONAL EXPEXSES 
INTEREST OuRINO CONSTRUCTION 

DEPRECIATION AND AMORTIZATION 

TOTAL FACTORY COST 
UNIT FACTORY COST 

SAL ES EXPENSES 
TRANSPORTATION COST 

SALES EXPENSES/ADMINISTRATION 

INTERES'i ON LONG TERM DEBT 

INT~RE~T ON SHORT TERM DEBT 

TOTAL PROJUCTION COST 
UNIT PRODUCTION COST 

1992 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1993 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1994 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1995 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 

0 
0 
0 

0 

0 

0 

0 0 

0 0 

0 

0 
0 
0 

0 

0 

0 

1996 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

1997 

2110000 

512 
1 34 
378 

5?.30 
291 !J 

575 
1740 

160 
63 
1 8 
18 
61 

1763 
1121 
942 

7664 

34 3 
3?77 
1328 
4947 

12612 

7289 
832 

1046 
390 

0 
755 

4400 
14713 

2732!"> 
0 0976 

0 149 
0 2694 
0 2843 

0 6 795 

0 1 08 

0 370·11 
0 1 374 

1998 

3110000 

695 
182 
51~ 

68411 
3955 

91 7 
1976 

209 
115 
::o 
?1 
83 

2002 
932 

1070 
gn" 

3.i:i 
3277 
1321' 
491\7 

14702 

72119 
832 

1046 
390 

0 
755 

4400 
14 713 

29415 
u 017'1 

1117 
3059 
3246 

6098 

262 

390?1 
0 10;>7 

1999 

400000 

732 
192 
5,, 1 

7309 
4164 

911 
;n35 

723 
119 
23 
?4 
Ill! 

2264 
1054 
1210 

105?11 

34) 
3~'/1 
13?8 
4'14 7 

15475 

7289 
832 

1046 
390 

0 
155 

4400 
14713 

3011111 
o oms 

206 
3461 
3667 

5401 

29 

J92116 
o O'lll? 

PAGF 

2000 

400000 

732 
192 
540 

7493 
416'1 

1110 
2519 
ng 

flCl 
76 
27 
811 

;>5tj~ 

11 ~I! 
136·1 

1 , o rJ f~ 

34'.l 
'A 21 l 
1378 
'194 7 

1 5Y53 

72119 
1132 

1046 
390 

0 
755 

441)0 
14713 

30666 
0 0767 

2 ?.2 
3901 
4123 

4704 

0 

_, ~49:\ 
0 09~ 7 

2001 

400000 

732 
192 
540 

769'1 
4164 

70(J 
?1131 

216 
119 
~9 

30 
II~ 

t'llGll 
1J36 
1'5'11 

, 1 5.~(J 

343 
32 77 
1 3;>11 
4947 

164 711 

72119 
1132 

1046 
390 

0 
7 5!> 

4400 
14 7 1 '.! 

311'l1 
0 0 71lCJ 

2:18 
43114 
4673 

4007 

0 

391121 
0 09'16 



••• FEllSIBILITV STUDY ON CEMENT PROJECT IN MADAOASCAR •t• PllOE 2 
PRODUCTION COST STATEMENTS 

CASE 1-1 - BASE CASE - IU!oD 10001 

YEAR 2002 ?003 2004 2005 2006 2007 2008 2009 2010 2011 

PRODUCTION ('.'OLUMEI 400000 400000 400000 400000. 400000 400000 400000 400000 400000 400000 

RAW MATERIALS 732 732 732 732 732 732 732 732 732 732 

PYRITE CINDER 192 192 192 192 192 192 192 192 192 192 

GYPSUM 540 540 540 !540 540 540 !540 '140 5"0 5"0 

UTILITIES 7916 8159 11427 8720 11'3 7 2 8972 8972 11972 11972 8972 

ruEL <COAL l 4164 4164 4164 4164 4164 4164 4164 4164 4164 4164 

01esn 01t <CL I NKF.A> 518 445 299 138 -o -o -o -o -0 -0 

DIESEL Oil <CEMENT> 31 74 3551 39C4 4419 41108 411011 411011 411011 48011 411oe 

CO!llSUMBLES 243 251 259 269 277 217 271 277 277 277 

FIRE BRICl<S 119 89 119 119 89 119 119 119 119 II~ 

STEH BAL l 32 36 40 45 49 49 49 49 "9 4'1 

LUBE OIL 34 311 42 47 51 !51 !ii 51 51 '.ii 

EX Pl OS I YES "" 1111 115 1111 1111 1111 "" 811 811 /Ill 

><qAFr PAPER SAC>< 3216 3597 4017 44"/7 4572 4&72 4117' 41172 48 "/;> 41172 

KRA~T PAPER SACK I JIWCKI 1497 1675 11170 20115 2268 2268 ~~tit) ;n5A 2268 22611 

><RAFT PAPER SACK <BOA Tl 1719 1922 2147 2393 2603 260'.l 26U1 260J ;>603 2603 

vAq111BLE COST 1~106 12739 13434 14198 14852 141152 14,52 14115~ I 4 ! ', 7 141152 

-------------------------------- --·----- -------- ................ -------- -------- --.... - .. - -- .. -- .... -~------ ... ····-,. --- --- . -

EMPLOYME ... T COST 343 343 343 343 343 343 343 l43 3<13 

M41NTENASCt COST 3277 3277 3277 3277 3277 3277 3;>71 ·1, IH7 J;> 11 

INSURA~C!: 1328 132& 13211 132! 13211 13211 D.'S 1n8 1325 13:.!ll 

DIRECT FIXED COST 4947 4947 4947 4947 4947 4947 494' 4947 4947 491\ 1 

-------------------------------- -------- --------- -------- ................ -------- --.. --.... -------- -- .. --.... .. -.. --- . - .. ------ . 

CASH FACTORY COST 17054 17687 183112 19146 19800 191100 191100 l'BOO 19800 191100 

-------------------------------- -------- ------~- -------- -------- -------- -------- -------- ------ ----··--- - ..... -- .. - . 

PLANT CONSTRUCTION 72119 72119 7289 72119 7289 0 0 0 0 0 

QUARRY DEVELOPEMENT 0 0 0 0 0 0 () 0 0 0 

UTILITY FACILITIES 1046 1046 1046 1046 1046 0 0 0 0 0 

OFFSITE FACILITIES 390 390 390 390 390 390 390 390 390 390 

F I NI SH I NO MILL 0 0 0 0 0 0 0 0 0 0 

PREOPERATIONAL EXPEXSES 0 0 0 0 0 0 0 0 0 0 

l~TEREST DURINO CONSTRUCTION 0 0 0 0 0 0 0 0 0 0 

DEPRECIATION llND AMORTIZATION 8726 8726 11726 8726 8726 3'!0 390 390 390 390 

-------------------------------- -------- --..... -...... -------- -------- -.... ---.... . -- .... - -.. --- ...... -.. -------- --.. ----- ..... --- .. -
TOTAL FACTORY COST 25780 26412 27108 27871 211525 20190 20190 20190 20190 20190 

UNIT FACTORV COST 0 0644 0 0660 0 06 7' 0 0697 0 0713 0 0505 0 0505 0 0505 0 0505 0 0505 

------------------------·------- -------- -------- -------- ................ -------- -.. -...... - .. ------- ---- - .. - .. ............... .. ........ - .. -

SA.LES EXPENSES 257 217 299 323 343 343 343 34~ 343 J43 

TRANSPORTATION COST 491 !i 5499 6139 61144 7446 7446 7446 7446 7446 7446 

SALES EXPENSES/ADMINISTRATION 5172 5775 6438 7 166 7790 7Hi0 7190 ·, 790 7190 7790 

---- ----------- ------- ---- ----- - -------- ----- .. - - -------- __ .,.,. ____ ................. -.. -.... -.. -.... ---.. - - ... -....... - . _______ .. .................. 

INTEREST ON LONO TERM DEBT 3310 2614 1 :.117 1220 523 0 0 0 0 0 

-------------------------------- -------- -------- --...... -..... .. - .... -...... ................. . -.. --...... ---.... -..... ...... - .... -.. .. -.. --.. -.. --------
INTEREST ON SHORT TERM DEBT 0 0 0 0 0 0 0 0 0 0 

-------------------------------- -------- --... -.......... .. -............. .. -.... - .. -.. -------- ------- .. --.. -...... -.. -........ - -.. -.... -.... -...... --.. -

TO)AL PRODUCTION COST 34262 34801 3546~ 36257 361138 27980 n980 279110 ?.7 9 !10 2Hl80 

UNIT PRODUCTION COST 0 0857 0 0870 0 0887 0 0906 0 0921 0 0699 0 0699 0 0699 0 0699 0 0699 



••• FEllSIAILITY STUDY ON CEMENT PROJECT IN t.111!>1\CillSCl\R ••• 
WORKINO Cl\Plll\L STllTEMlNTS 

PllOE 

CASE 1-8 - BASE Cl\S[ - IUSO 1000> 

YE.\R 

CURRE.~T AS1ETS 

11:couNT RECEIVABLE 

ACCOUNT RECEIVABLE <DOMESTIC> 
ACCOUNI RECEl~llRLE <EXPORT> 

l'i\'ENTOR1ES 

PR~OUCI INVENTORY 
MATERIAL I NII IPA"ER SACl(l 

MATcRI Ill I NV IP''RI TE. COAL l 
~ATERll\l INV IGYPSUMl 
\!ATERIA~ INV IOIESELI 
MATERIAL INV <CONSUMABLES> 

O"=RAT 11«1 c11>•1 

C~RRENT LIABILITIES W/0 OEST 

ACCOUNT PAYABLE 

OTHER LIABILITIES 

PER"ANE NT WORK I NO CAPITAL 

CHll~GE IN WORKING CAPITAL 

1992 1993 1994 1995 1996 1997 1998 1~~9 2000 2001 

0 0 0 0 0 6188 7629 8140 8417 8707 

0 0 0 0 0 211!\!j 31171 4161 4336 11515 

0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 .., 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

0 

0 
0 
0 
0 
0 
(l 

0 

0 

0 
0 

0 

0 
0 
0 
•J 
0 
0 

0 

0 

2043 
1112 

3333 

2246 
:1!):l 
610 

35 
39 
411 

0 

27'19 

23?0 
1!JO1 

380& 

7111 a 
4(JQ 

818 
!"11 
·1& 
61 

0 

792& 

;?f\?4 
I!\ l I 

3'179 

2-181 
45:! 
811 

5·1 
53 
£7 

0 

315~ 

795& 
13 Je 

40111 

;>5;! I 
510 
1111 

5•1 
!if. 
fi!t 

11 

~30? 

3 J('!i 
I I 'lO 

41q;> 

?GG.\ 
574 
871 

!..4 
!'>\! 
7 I 

0 

3 4 ~}') 

0 0 0 0 0 2299 29:?6 3158 3302 34c;9 

0 0 0 0 u 0 0 0 0 0 

0 0 0 0 0 3889 4102 4982 5115 5248 

0 0 0 0 0 3889 814 279 133 133 



'*' FEASIBILITY STUOV ON CEMENT PRC1JECT IN MAOAOASCAA ••• 
WORKINO CAPITAL STATEMENTS 

PAOE 2 

CASE I -B - BASE CASE - <USO 1 000 I 

YEAR 

CURAEt<jT ASSETS 

ACCOUNT RE:E1VA8LE 

ACCOUNT RECEIVAllE <DOMESTIC> 
ACCOUNT RECEIVABLE IEXPORll 

INYE"ilORIES 

PROOUCl INVENTORY 
MATERIAL INV IPA?ER SACKI 

.. ATERIAL INV (PVRITE.COALI 
NATERIAc INV 10VP$UNI 
.. ATERIAc INV <OIESELI 
MATERIAL INV ICOt<jSUMABLESl 

OPEqAT I '10 CASfl 

cuqRf~T llAS:L Ill ES W/0 DEBT 

ACCOUlllT PAYABLE 

OTkER LIABILITIES 

PERM,NENT WOR~INO CAPITAL 

-··------------------------------
C~At<jOE IN WORKING CAPITAL 

2002 2003 2004 2005 2006 2007 20011 2009 20 I 0 20 I I 

11!134 116114 9269 9692 100!14 9369. 9361 9369 q369 9369 
-------- -------- -------- -------- -------- -------- ------·- -------- -------- -·------

4711 4927 !1164 !1424 !1647 51147 !1647 !1647 !1647 !16•1' 
-------- ................. -----·-- ............... -------- ........................................ -------- ---~---- ............. ... 

37211 4170 4651\ 'i190 5647 !164'1 !1647 561\7 !181\7 !1647 
983 757 5011 234 -0 -o -0 -o -o -0 

3823 3!! •II 4106 42611 4407 3722 3722 3722 3722 3722 -------- -------- ................... ·------- ................. -·------ -------- ................. ____ ,. __ _ 
2119 

643 
117 I 

54 
63 
73 

0 

2171 
719 
117 1 

54 
67 
75 

0 

22211 
1103 
117 I 

54 
71 
711 

0 

2291 
1!95 
I! 1 I 

!14 
76 
111 

0 

2345 
974 
8 71 

!14 
110 
113 

0 

1660 
974 
1171 

54 
110 
113 

0 

1610 
974 
II 71 

"' IO 
13 

0 

1660 
974 
II 7 I 

51\ 
110 
113 

0 
---·---- .................. -·------ -------- ................ -------- ---·---- _.,..,_.., __ _ 

3632 31122 4030 47.!19 44!16 4456 4456 41\56 

lb60 
q 7.1 
llll 

!'>4 
110 
83 

0 

4456 
------- .................... -------- .................. ---·---- ................... ___ ., ......... --~----- .............. .. 

I ~60 
9l4 
II 'II 

r'.., 
80 
113 

() 

44!;6 

3632 31122 4030 42!19 44!56 4456 44!8 44!16 44!16 4456 
................. -------- .................................... -------- .................................................................................. .. 

0 0 0 0 0 0 0 0 0 0 
-------- -------- -------- -------- -------- -------- -------- -------- ................. --------

4902 !1063 !1239 !1433 !1!199 4914 4914 4914 4914 4914 -------- -------- ................ -------- ................ -------- -------- .............................................. .. 

-346 161 176 194 166 -1111!1 0 0 0 0 
................... -------- --·-··--- .................................. -------- -------- ............ -------- .............. .. 



•••FEASIBILITY STUDY ON CEW(NT PROJECT IN MADAOASCAR ••• 
INCOME STATEMENTS 

P.·.oE 

CASE 1-B - BASE CASE - <USO 1000 > 

Ye AR 

OPEqATt~J tNCO~E 

•OTA. SALES REVE~UE 

;::c:;r ::ic SAL: s 

V.\i>IAilLE COST 
D·~ECT F t~EO COST 
Q;PR[;tA7tO~ A~O AMORTIZAI ION 
1\: ·~ P'-ODU:T INVENTORY 

0~0\5 PRO~ll O~ SALES 

SALfS EXPENSES/AOMINISTRA!IO~ 

0?,R~TINO P~OflT 

NON-OPERATING EXPENSES 

INfEREST ON LONO l~RM DEBT 
INTEREST ON SHORT TERM DEBT 

~F.T PROFIT OR ILOSSI BEFORE TAX 

t NCO"'E TA)( 

~E! PROFIT QR ILOSSI AFTER TAX 

!)IVIOENDS 

R~T~·~EO EA~~l~~S 

1992 

0 

0 

0 

0 
0 
0 
0 

0 

1993 

0 

0 

c 

0 
0 
0 
J 

0 

1994 

() 

0 

0 

() 

0 
n 
0 

0 

19q5 

0 

0 

0 

0 
0 
0 
r:i 

0 

1996 

0 

0 

0 

0 
0 
0 
r• 

0 

1997 

;-:i794 

79 7!)4 

75079 

H064 
4947 

14 I I~ 
2;>46 

4 7 It 

19911 

173')3 

3 7 3 •.-1 

2974~ 

9 7 5t1 
i\{)·•' 

I .1 7 I .1 
I';> 

II I I 0 

19'1!1 

4 t ;"74 

41774 

)() 1 ?!'> 

!IJ~; 1 A 

4lf~1 

147!] 
1~4 

, 1 , ~~ 0 

7()0'.) 

441GI\ 

4 •11611 

1•Jf) ~ 7 

1 I OJ Of; 
·1'14 7 

1.; / 1) 

]'l 

I 'I /4? 

M01 

4'/6~6 

4 Tf. l\f, 

3 I 1 t~ .' 

11!):11; 
4941 

14111 
4 ., 

1.;~,1 q 

0 0 tl 0 0 H43 '.J24G 161;'1 ·112'.l M;>J 

0 0 0 0 0 1873 4861\ 74!3 !l.;1r. 1191•, 

D O 0 O O 13904 6361 ~431 4704 4007 

0 0 0 0 0 6795 6098 !1401 4704 4007 
o o o o o 1 oa 262 29 o o 

0 -o -o 0 0 -5031 -1497 2052 4915 7909 

0 0 0 0 0 0 0 0 0 0 

0 -o -o 0 0 -5031 - 1497 20!i2 4'115 7'109 

0 0 0 0 0 0 0 " 0 0 

0 -o -o Ci 0 - ~iO 3 1 - 1491 2n!i2 4'115 790'1 
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u• FEASIBILITY STUDV ON CEMENT PROJECT IN MADAGASCAR••• 
FUNDS FLOW STATEMENTS 

CASf 1 -R BASE CASF \US!J 1000) 

VEAq 

.SOU~CE OF' ;;- UN~S 

C.'IS.i G;'\ERATED 

PR0<1' .'lrT TAX. BCR INT 
CEPQE~IAllQN AN~ AMCRTIZATIO~ 

r ~.'l~C!Ac RESOURCES 

SH.'IRE CA<'I ~Al 
~O"G TER"' D! 9T 
S•i'.)RT TERM DEBT 

USES Dr FUf\IDS 

FIXED CAPIT.'IL EXPENDITURE 

~ON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEST SER\/1CES 

REPAYMEf\IT OF LONG TERM DEBT 
RFPAVMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

DiV!OEN~S 

C.'ISM INCRF~~E OR <DfrREASEI 

BcGINNING CA3H BALANCE 
ENDING CASH BALANCE 

19':!2 

226 

0 

0 
0 

226 

Ge 
158 

0 

226 

226 

0 
220 

6 

0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

1q93 

1691 

0 

0 
0 

1691 

501 
1184 

0 

1691 

1691 

825 
740 
126 

0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

1994 

42560 

0 

0 
0 

425'60 

12768 
29T92 

0 

425'60 

42560 

100 
36'75 

5185 

0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

1995 

46099 

0 

0 
0 

46099 

13830 
;n10 

0 

46099 

46039 

0 
38364 

7735 

0 

0 

0 
0 
0 
0 

0 

-o 

0 
0 

•996 1997 

43619 20085 

0 

0 
0 

43619 

16ti85 

11173 
1-1713 
3499 

12653 0 
295?:'1 0 

1444 3499 

42175 215?9 

421 75 0 

0 0 
33228 0 

8947 0 

0 3889 

0 17640 

0 9293 
0 1444 
0 6795 
0 108 

0 0 

1444 

0 
1444 

- 144 .\ 

1444 
0 

1998 

19967 

1 %77 

486·: 
1471 3 

3!10 

0 
I. 

390 

1996 7 

0 

0 
0 
0 

1114 

1 9153 

9293 
3499 
6098 

262 

0 

0 

0 
0 

1999 

2:-11 g;, 

??196 

7483 
147 I 3 

0 

0 
0 
0 

1539? 

0 

0 
0 
0 

279 

15113 

9293 
390 

5401 
~9 

0 

6603 

0 
6803 

PAGE 

?000 

:?4B;> 

?4 3 :l2 

961 Cl 
1., 7 1 J 

0 

0 
0 
0 

14130 

0 

0 
0 
0 

133 

13997 

9293 
0 

4704 
0 

0 

10202 

!>1103 
17005 

200 I 

26(,?!l 

?'>fi:''l 

1 Pll ~ 

1"" J 
0 

() 

() 

0 

1341] 

0 

0 
0 
0 

133 

13300 

9293 
0 

4007 
0 

0 

13196 

17005 
3•1201 



*** FEASlBlLITV STUDV ON CEMENT PROJECT IN MADAGASCAR••• 
FUNDS FLOW SlATEMENTS 

CASE 1-B - BASE CASE - (U~O 1000> 

YEAR 

SOURC• OF rUNDS 

CAS'i GENER~TEO 

PR0=1T A~T TAX. BFR INT 
OEPRECIATION ANO AMORTIZA~ION 

FINANCIAL RESOURCES 

S>'A'<E CAPITAL 
LONG TERM DE9T 
SHO'H TERM DEBT 

USES o= FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCT10N 

CHANGE IN WORKING CAPITAL 

C'EBT SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTeREST ON S'iORT TERM DEBT 

JI\/ I DENC'S 

CASH INCREASE OR <DECREASE> 

BEGINNING CASH BALANCE 
ENOING CASH BALANCE 

2002 2003 

23673 2574~ 

23613 

14947 
8726 

0 

25748 

17022 
8726 

c 

0 0 
0 0 
0 0 

12257 12067 

0 0 

0 0 
0 0 
0 0 

-346 161 

12603 11906 

9253 9293 
0 0 

3310 2614 
0 0 

0 0 

11415 

30201 
41616 

1368' 

41616 
55297 

2004 

27670 

27670 

111944 
8726 

0 

0 
) 

(\ 

11386 

0 

0 
0 
0 

176 

11209 

9293 
0 

191 1 
0 

0 

1 6284 

552!?7 
71581 

2005 

29802 

29802 

21 0'6 
8 72f. 

0 

0 
Q 

0 

107Q6 

0 

0 
0 
0 

1!4 

10512 

92!3 
0 

1220 
0 

0 

190% 

71SS1 
90617 

2006 2007 

31588 28414 

3158S 

22862 
8 7 21; 

0 

28414 

28023 
390 

0 

0 0 
0 0 
0 0 

9981 -C85 

0 0 

0 0 
0 0 
0 0 

166 -685 

9815 0 

9293 0 
0 0 

523 0 
0 0 

0 0 

21 607 

90677 
112284 

29099 

112284 
141383 

2008 

28&93 

2889:1 

2sso::. 
390 

0 

() 

0 
0 

u 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

2'1193 

141383 
170276 

2009 

28893 

28893 

28503 
390 

0 

0 
0 
() 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

28893 

170276 
199170 

PAGE 2 

2010 201 1 

28893 281191 

28893 

nso3 
3'10 

0 

2e89'.! 

2850~ 

390 
0 

0 (1 

0 0 
0 0 

0 0 

0 0 

0 0 
0 0 
0 0 

0 0 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

n~n 

199170 
228063 

?~89~ 

228063 
256956 



••• FEAS I BIL I TV STU OV ON CEMENT PROJECT IN M'IDAOAS::AR 0$ 
BALANCE SHEET 

PAOE 

CASE 1 -B - BASE CASE - <USO 1000> 

YEAR 

ASSETS 

Cl:~RENT ASSE' S 

OPSRATIN3 CASH 
ACCOUNT RECE;VABLE 
IN>.E'-llO"llES 

ACC EXCESS CASH 

NtT "1 XED ASSETS 

INVESTMt'<T 

NON-DE?R A~SETS 

DEPRECIABLE ASSETS 
INTEREST D"IG CONSTR 

LESS ACC DEPRECIATION 

L I All L I T I E S 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEBT 
SH:JRT TER°"' DEBT 
OTHER LIABILITIES 

F1XE~ LIABILITIES 

LON3 TERM DEBT SA~ANCE 
OTHER F<XED LIABILITIES 

STOO< hO~DERS EQUITY 

S><ARE CAPITAL 
AC~ RETAl~EO E~RNINGS 

LtAllL 1 T:ES & SIH EOl!ITV 

1992 

226 

0 

0 
0 
0 

0 

226 

226 

0 
220 

6 

0 

19 93 

1 91 7 

0 

0 
0 
0 

0 

l . 1 7 

l 91 7 

825 
960 
132 

0 

1994 

44477 

0 

0 
0 
0 

0 

'14 4 7 1 

<\<I 4 7 7 

1525 
37635 

5317 

0 

1995 

90571 

0 

0 
0 
0 

0 

0057'1 

90577 

1525 
76000 
13052 

0 

1996 

134196 

0 

0 
0 
0 

1444 

132752 

D?.752 

1525 
109228 
21999 

0 

1997 

1242:? 1 

6188 

0 
2855 
3333 

0 

1 18039 

132752 

1525 
109228 
21~99 

14713 

1998 

110955 

H29 

0 
38::'1 
3808 

0 

l 033::'(; 

1l;>752 

157.5 
109228 
21999 

29426 

1999 

l035!.i7 

8140 

0 
4 1 I; l 
3919 

6803 

88613 

13?1'i2 

1525 
109228 
21999 

44139 

2000 

!1932:> 

8417 

0 
433fi 
4081 

17005 

13'J0 I 

l '.12752 

152!.i 
1092?.8 
21999 

58851 

2001 

980<J!j 

8 Hi I 

0 
451 'i 
41 'l;> 

30201 

c,1.1 I 81\ 

I 3<'7'i7 

l 52'j 
1092?' 

2199\l 

73564 

158 1342 31134 63404 94370 89432 77£57 68201 5qo5e 49922 

0 () 0 0 10737 15091 12609 1;:451 12594 1275:? 

0 
0 
0 
0 

158 

158 
0 

6~ 

63 
0 

226 

0 
0 
0 
0 

1 342 

1 342 
0 

575 

575 
- 0 

1 911 

0 
0 
0 
0 

:1 I l ).\ 

3 1134 
0 

13143 

1334 3 
-\) 

4·14 7 7 

0 
0 
0 
0 

6 3·\04 

f.340~ 

0 

27173 

21173 
-0 

90'>71 

0 
9293 
1444 

0 

83634 

83G14 
0 

39876 

39826 
-0 

1!41'16 

2299 
9293 
3499 

0 

7°\141 

74341 
[) 

~479~1 

3'182;; 
- 5031 

1 nn1 

2926 
9293 

390 
0 

6frJ•\I\ 

650·18 
0 

33?'l8 

398?6 
-657/l 

1 1 OCJ'l'"> 

3158 
92'13 

0 
0 

!'.1~1 7 ~' ~ 

r) rJ 7 ~) f) 

0 

351•,o 

.19~26 
.. 14 76 

1 01'irJ 7 

3 30? 
92'D 

0 
0 

4G4f, :l 

4r,4(l .l 
Cl 

40?f,4 

398?G 
4.19 

<J'l l :' :1 

34fi9 
92'13 

0 

0 

11111 

1 7 1 I I 
() 

t.811.l 

398?.6 
8 34 7 

'}f\,.J')', 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR *** 
BALANCE SHEET 

PAGE 2 

CASE 1-B - BASE CASE - <USO 1000t 

YEAR 

ASSETS 

CURREt'1 ASSETS 

OPE RAT I NO CA'>H 
ACCOUNT RECEIVABLE 
INVENTORIES 

ACC EXCESS CASH 

NET Fl~EO ASSETS 

INVESTMENT 

NON-DEPR ASSETS 
DEPRECIABLE ASSETS 
INTEREST ORO CONSTR 

LESS ACC. DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEBT 
SHORT TEIM DEBT 
OTHER LIABILITIES 

FIXED LIABILITIES 

LONG TER• DEBT BALANCE 
OTHER F1lCEO L:ABILITIES 

STOCK HOLDERS EQUITY 

SHARE CAPITAL 
ACC RElAINED EARNINGS 

LIABILITIES A S/H EQUITY 

2002 

100612 

8534 

0 
4 711 
3823 

41616 

50462 

132752 

1525 
109228. 
21999. 

82290 

2003 

105917 

8884 

0 
4927 
3958 

55297 

41736 

132752 

1525 
109228 
21999 

91016 

2004 

113661 

g;·59 

0 

51 "" 41 o.> 

71f·81 

33(11 0 

132;·52 

1 [•25 
109;:211 
21999 

2005 

124654 

9692 

0 
5424 
4268 

90677 

24284 

132752 

1525 
109228 
21999 

2974?.. 108468 

2006 

137897 

10054 

0 
5647 
4407 

112284 

15558 

132752 

1525 
109228 

21999 

2007 2008 

165921 194423 

9369 9369 

0 0 
5647 5647 
3722 3722 

141383 

15168 

132752 

1525 
109228 

21999. 

170276 

147711 

132752 

1525 
1092211 
21999 

117194. 117584. 117974 

2009 

222926 

9369 

0 
5647 
3722 

199170 

14387 

132752 

1525 
109228 
21999 

118365 

2010 

251429 

9369 

0 
5647 
3722 

228063 

13997 

132752 

1525 
109228 

21999 

118755 

2011 

279932 

9369 

0 
5647 
3722 

256956 

13606 

132752 

1525 
109228 
21999 

119146 

40803 31 700 22616 13552 44~. 4456 4456 4456 4456 4456 

12925 13114 13323 13552 4456 4456 4456 4456 4456 4456 

3632 
9293 

0 
0 

3822 
9293 

0 
0 

4030 
9?93 

0 
0 

4259 
9293 

0 
0 

4456 
0 
0 
0 

4456 
0 
0 
0 

4456 
0 
0 
0 

4456 
0 
0 
0 

4456 
0 
0 
0 

4456 
0 
0 
0 

27878 18585 9;•93 0 0 0 0 0 0 0 

27878 18585 9;·93 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

59809 74218 91~45 111102 133442 161465 11199611 218470 246973 275476 

39826 39826 39B26 391126 39826 39826 391126 391126 391126 39826 
19984 34392 51419 71276 93616 121639 150142 178645. 207148 235651 

100612 105917 113661 124654 137897 165921 194421 222926 251429 279932 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAq *** 
LONG TERM DEBT 

CASE 1-B - BASE CASE - <USO 1000> 

AMOUNT OF DEBT 92926. 

INTEREST RATE 7 500 PER CENT/VEAR 

REPAYMENT 10 YEAR-EQUAL-INSTALLMENT-RC:PAVMENT <SEMI ANNUAL> 

VEAR SER NO PRINCIPAL INTERFST DEBT SERV I CE BALANCE AFT PAYMENT 

1992 1 0 0 0 79 
2 0 0 0 Hi II 

1993 3 0 0 0 750 
4 0 0 0 1342 

1994 5 0 0 0 1 6236 
6 0 0 0 31134 

1995 7 0 'I 0 47269 
a 0 0 0 63404 

1990 9 0 0 0 711165 
10 0 0 0 92926 

1997 11 4646 34115 8131 1162110 
12 4646 3310 7957 113634 

1998 13 4646 3136 77&3 711987 
14 4646 2962 76011 74341 

1999 15 4646 27811 7434. 69695 
16 4646 2614 7260 650411 

2000 17 4646 2439. 7086. 60402 
Ill 4646. 2265 6911 55756 

2001 19 4646. 2091 6737 . 51, 09. 
20 4646 , 917. 6563. 46463 

2002 21 4646 1742 6389. 411117 
22 4646. 1568 6214 37171 

2003 23 4646. 1394 6040. 32524 
24 4646 1220 5866 27878 

2004 25 4646 1045 5692 23232 
26 4646. 871 5517 18585 

2005 27 4646 697 5343 13939 
28 4646 523 5169 9293 

2006 29 4646 3411 4995 4646 
30 4646 1 74 4821 0 

2007 31 0 0 0 0 
32 0 0 0 0 

2008 33 0 0 0 0 
34 0 (J 0 0 

2009 35 0 0 0 0 
36 0 0 o. 0 

2010 37 0 0 0 0 
38 0 0 0 0 

2011 39 0 0 0 0 
40 o. 0 0 0 

TOTAL 92926 36590 129516 0 

PAOE 
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·-· FcASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR ••• PAOF. 
PRODUCTION ANO SALES PLAN 

CASE 2·A • BASE CASE · cuso 1000> 

YEAR 1992 1993 1994 1995 1996 1997 1 9911 1999 2000 2001 

RATED CAP~CITY <CLINKER> 0 0 0 0 0 300000 300000 300000 300000 300000 
CAPACITY UTILIZATION 0.0 0 0 0 0 0.0 0 0 0 700 0 950 1 000 1. 000 1 000 
PRODUCTION (VOLUME I 0 0 0. 0 0 210000 215000 300000 300000 300000 
INCREASE IN INVENTORY 0 0 0. 0 0 17262 8165 1233 0 0 
SALES VOLUME <OOMcSTIC CEMENTI 0 0 0 0 0 1 !!0504 170919 193327 217927 244939 
UNIT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 1600 0 1600 0 1600 0 1600 0 1600 
-------------------------------- -------- -------- -------- -------- ..................... ....................... -------- ------·4- .... -- .. - .... .. .. - -. ---
SALES REVENUE 0 0 0 0 0 240112 27349 30934 341170 39193 

SALES VOLUME !EXPORT CEMENT> 0 0 0 0 0 49944 I 19069 I 1739 I 940 73 67061 
UNIT SALES PRICE 0 0 0 0 0 0 CJ 0 0 0 0 0845 0 01145 0 01145 0 0845 0 01145 
--------~----------------------- -------- -----·-- .................... -.. -.. -....... .................. -------- -------- - .. -- .... - .. --- -.. - .... --------
SALES REVENUE 0 0 0 0 0 4220 10061 9920 7949 5667 

TOTAL SALES REVENUE 0 0 I) 0 0 211302 37410 401154 421120 4411!\9 



•••FEASIBILITY STUOY ON CEMENT PROJECT IN MADAGASCAR*** PAIJE 2 
PRODUCTION ANO SAL~S PLAN 

CASE 2-A • BASE CASE - <USO 1 000 > 

VEAR 2002 2003 2004 200!l 2006 2007 2008 2009 2010 2011 

RATED CAPACITY ICllNKER> 300000 300000 300000 300000. 300000 300000 300000 300000 '100000 300000 
CAPACITY UTILIZATION 1 000 1 000 1 000 1 000 1 000 1 000 1. 000 1 000 1 000 1 000 
PRODUCTION IVOlUME> 300000 300000 300000 300000 300000. 300000 300000 300000 300000 300000 
I N-:REASE I"! INVENTORY 0 0 0 0 0 0 0 0 0 0 
SALES VOlVME IOOMESTIC CEMENT> 274604 312000 312000 312000 312000 312000 312000 31 ?000 :!12000 :i' 2000 
U~IT SALES PR1:E 0 1600 0 1600 0 1600 0 1600 0 1~00 0 1600 0 1600 0 1600 0 1600 0 1COO 
-------------------------------- -------- -------- -------- ,. _______ .... - -- .. -- -------- -------- .. --- .. - .. - - .... -- - - - -- -- - -
SALES REVE!IUE 43939 •19923 49923 49923 49923 4 9923 <19923 499?3 499n 4 9!l23 

S.:0.LES VOLUME IEXPORT CEMENT> 37396 -o -o -0 -o -o -o -o -o ·O 
UNtT SALES ~RrCE 0 0845 0 0845 0 084!l 0 0845 0 0845 0 0114 5 0 0845 0 0845 0 084!'> 0 0845 
------------------------------·- -------- -------- -------- -------- ----.. - .. - ----.. - .. - -- .. -- -.... .. -··- -- . - . ---··- - -- . ., . -
SALES REllEllUE 3160 -0 -0 -o -o .. 0 -o -o -o -1) 

TOTAl SALES RE11£11UE 47099 49923 4!!923 49923 49923 49923 4992~ "!l 9 "3 •19921 4992J 



••• fEASIRll.ITY STUDY ON Cfl,l(tj' PllOJ[CT IN MAOAGA<;CMi ••• 
PnODUCflON COST SIATEM[NIS 

CASE 2-A · BASE CASF · <USO 1000> 

YEAR 

PRODUCTION <VOLUME> 

RAW WATERIALS 
PYRITE CINDER 
QYPSUW 

U!·llTIES 
<t;El <COl\l > 
O•ESEl Otl 1:'.:clPo;KERI 
O• ESEl 01 L <CEME!\IT > 

CO!\ISUMSL FS 
;- I~; RR I CKS 

ST; EL 81\l L 

cU9E 01L 
EX"LOStVES 

KR.\FT PAPiR SAC~ 
KRA<T PAPER SACK !TRUCK> 
(Rl\r! PAPfR SACK <BOAT> 
.;•!.\FT P.\PE 'l SAC!( (EXPORT I 

\'.\'1'.\3~1' C0ST 

!'"'"'-O~"'Eill' COST 
MAINTFNA!\ICE COST 
I \SUR.\'ICE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLl\'IT CONSTRUCT :ON 
OU.\RRV DEVELOPE .. ENT 
UTILITY FACILITIES 
OFFSITE cACILITIES 
Fll'llSHl'IG MILL 
PR£OPERATIOPo;l\L EXPEXSES 
l!\ITEREST DURING CONSTRUCTION 

CEPRECIATIC!\I AND AMORTIZATION 

TOT.\L FACTORY COST 
U\IT •A:•oRv COST 

SALES EXPE\SES 
TRA ... SP~R'ATIO!\I CCST 

SALES EXPENSESIAD .. 1N1STRATIO!\I 

IPo;TEREST 0\ l0N3 TER~ DEBT 

IPo;TERfS' 0!11 SHORT TERM DfBT 

TOTAL PROOUCllO!\I COST 
\l!\11 I l''lOOIJC 11 0!\I C05 l 

1992 

0 0 

0 0 

D 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1993 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
D 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1994 

0 0 

0 (\ 

0 

0 
0 
0 
0 
0 
0 
D 
0 
0 
(I 

0 
0 
0 
0 
0 
(I 

0 

1995 

0 

0 
0 
0 
0 
0 
0 
(I 

() 

0 

0 
(J 

0 
u 
0 
(J 

ll 
(\ 

0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 

(' 

0 
0 

0 

0 

0 

0 0 

(\ 0 

0 

0 
0 
0 

0 

0 

0 

1996 1997 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(l 

0 
0 
0 
0 
0 

210000 

11 23 
304 
819 

!i I 83 
;!793 

7:l 
73' 7 

141 
47 
24 
2~ 

4f. 
266 ~ 

451 
IH.\ 

ll.1 ., 
q I q; 

0 36'' 
0 297'1 
0 120 I 
0 11549 

0 1 3664 

0 6655 
0 602 
0 899 
0 3S!l 
0 0 
0 760 
0 398 7 
0 13288 

0 

0 
0 
0 

0 

0 

0 

2G952 
(\ 1 za:1 

142 
3 7 l<I 
3856 

6149 

Jq 

H05f. 
0 I 7f.~1 

1998 

2115000 

1524 
4 12 

1112 
7 169 
3790 

:n 
33!\2 

1!!r. 
64 
:14 
)1; 

6;> 
•IQ'fll 
!ii? 

'~ 1 ;• 
I 4 ~ l 

I ;>Q 1iK 

J .~q 
2919 
I 201 
4549 

17507 

66!\!l 
602 
899 
Jelj 

0 
~60 

3!Hl7 
132911 

307Y!l 
0 I 0111 

Ill/ 
421 9 
4405 

55111 

38~ 

I\ 1104 
n 14,,:1 

1999 

300000 

1604 
434 

I 1 70 
75117 
3'190 

!i 
3 !i'l 1 

201 .,, 
Hi 
J II 
1;~ 

1\ •l'j 
'i 7 9 

I 71, 
11p,1J 

l'.i/13 

:1c q 

2 'l 7 9 
I 201 
4549 

18262 

6655 
602 
899 
3~'l 

0 
760 

39!1 
137.e& 

] 1 'j~Q 
0 I 0 1j2 

:'·1·1 
4 7 11 
4976 

48~8 

341 

4 1 ,,, 7 
0 I ·1•17 

PAGI 

?ODO 

300000 

1604 
434 

1110 
75~6 

3'l90 
0 

:11;oh 
?07 

67 
~ I 
)K 

0 f. 
4;'>;?f, 

65? 
7'1~·1 
PJ/r, 

I J ;, 1 '1 

16 'i 
?U 7<l 
I ;>O I 
454') 

111183 

!i6'!>5 
60;> 
1199 
38!l 

0 
160 

39117 
IJ?H 

~ 14 71 
n 1 1;4 ~1 

;11 A 
!i>H. 
5~, 9 -~ 

47~7 

57 

I\ 11711 
II I I 7 'I 

2001 

300000 

1601\ 
4H 

I 110 
I 5'lf, 
39'lO 

(I 

16(lf, 
;>nl 

f,I 

JI 
·;~ 

'"· 4, (•'> 
7 3 ., 

:>?57 
111" 

I ·1 ~I;> 

)f.'! 

;~ 9 ' (~ 
I 70 I 
l\S4'1 

111067. 

6t.55 
607 
ll'J9 
3~!J 

0 
76(] 

He 1 
11n" 
3 I 3•1'.t 

0 I 0 .~ '-' 

;;i;i.; 
li:l4'\ 
1:21,q 

n;>G 

0 

4, :'4 11 
0 I ·1 1'1 



•••FEASIBILITY STUDY ON C.[MfNT PRDJfCT IN MADAGASCAR••• 
PRODUCTION COST STATEMENTS 

f'AGE 2 

CASE 2-A - BASE CASE - CUSO 10001 

VEAR 

PRODUCTION !VOLUME> 

RAW MATERIALS 
PYRITE CINDER 
GVPSU" 

UTILITIES 
F•JEL CCOAl I 

DIESEL OIL 1::LINKEFU 
o::SEL Ole <CEMt:N~> 

CO,.,SuMBLES 
FI RE BR I Cl(S 
STEEL llALl 
LVBE 01 L 
EXPLOSIVES 

l(RAFT PAP~R SACK 
~RAFT PAPER SACI( CTRU:~> 

KRAFT PAPER S~CK <BOAT> 
KRA•T PAP'R SACI( <EXPORT> 

\'o\QIASLE cos• 

EMPLOVM[!l,T COST 
MAINTENANCE COST 
INS:JRANCE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLANT CONSTRUCTION 
QUARRY OEVELOOEMENT 
UTILITY FACILITIES 
OFFSITE FACILITIES 
FINISHING Mill 
PqEOPERATIONAL EXPEXSES 
INTEREST DURING CONSTRUCTION 

DEPRECIATION AND AMORTIZATION 

TOTAL FACTORY COST 
U"'IT FACTORY COST 

SALES ExPEl.ISES 
TRAl.ISPORTATION COST 

SALES EXPtNSESIAOMINISTRATION 

INTERcST ON lONO TERM DEBT 

1'-ITEREST Olio SHO~T TER~ OEST 

TOTAL P~oou~TIO~ CO~T 

~~IT PqODUCTIO~ cos• 

2002 

300000 

1604 
434 

I I 70 
7!·96 
3990 

0 
3606 

?01 
67 
37 
311 
66 

3971 
t.22 

n.2s 
624 

I J:• 79 

369 
2~179 
1201 
4!••9 

17921 

66SS 
0 

&99 
31!1 

0 
0 
0 

Hl39 

25(.67 
0 Ot.62 

;•JS 
6T 11 
7(l I 3 

2003 

300000 

1604 
434 

I I 70 
7596 
3990 

0 
3606 

207 
67 
37 
311 
66 

3103 
934 

28f.9 
-1) 

I 321 I 

369 
2979 
1201 
4549 

17760 

6655 
0 

1199 
311!1 

0 
0 
0 

7939 

2!1699 
0 0115 7 

2•.o 
7700 
7950 

2004 

300000 

1604 
434 

I I 70 
7!d6 
3990 

0 
3&011 

207 
GT 
3 1 
311 
66 

31103 
934 

2116!! 
-o 

1321 1 

369 
2979 
1201 
4549 

I 7760 

6655 
0 

119'3 
3115 

0 
0 
0 

7939 

25t;'l9 
0 01157 

250 
7700 
7950 

2005 2006 

300000. 300000 

1604 
434 

I 170 
H1q6 
3990 

0 
3606 

207 
67 
37 
311 
66 

31103 
934 

21169 
-o 

1 3211 

169 
2'179 
1201 
4549 

17760 

66!>!1 
0 

&99 
315 

0 
0 
0 

7939 

25699 
0 01157 

250 
7700 
795[1 

1604 
434 

1 I 70 
7'196 
3990 

0 
JG06 

207 
67 
37 
311 
66 

31103 
934 

21169 
-o 

I 3:? 11 

369 
2979 
1201 
4549 

177110 

66!15 
0 

1199 
311!1 

0 
0 
0 

rn39 

2569'.} 
0 0857 

2!10 
1100 
7950 

2007 

300000 

1604 
434 

I' 70 
7596 
3990 

0 
3606 

207 
67 
31 
J8 
66 

3803 
934 

2869 
·(• 

I 3;> I, 

369 
2979 
I 201 
4549 

17760 

0 
0 
0 

3115 
0 
0 
0 

3115 

111145 
0 060<; 

2!10 
7700 
7950 

20011 

300000 

1 604 
434 

11 70 
7596 
39110 

0 
3606 

207 
67 
)7 

H 
61> 

HO.) 
9'.14 

2&f; 9 
·O 

I )21 1 

369 
2979 
120 I 
4549 

17760 

0 
0 
0 

3115 
0 
0 
0 

3115 

18145 
0 060:! 

250 
7700 
79!10 

2009 

300000 

1604 
434 

I I 70 
7596 
3'190 

0 
'606 

?07 
6 '/ 
.11 
38 
66 

HClJ 
934 

2~1>9 

·I) 

1 ·1;•11 

H'J 
21) 7 ~ 
120 I 
454') 

I 7760 

0 
0 
0 

38!1 
0 
0 
0 

H!I 

18!45 
0 OGO!J 

2!10 
7700 
79!>0 

?010 

300000 

1604 
434 

I I 70 
7596 
3990 

0 
360& 

207 
67 
)7 
)8 

66 
3110:! 

934 
?llf\9 

··fJ 
I 'l2 II 

36 'J 
;! 9 PJ 
I 201 
4!149 

17760 

0 
0 
0 

385 
0 
0 
0 

311'.> 

1814~ 

0 060!1 

2!:i0 
1100 
79!10 

2 0" 

300000 

180 .. 
"34 

! 1 7 IJ 
759£ 
19'10 

D 
3606 

201 
67 
.11 
H 
H 

3 ~cl 
9H 

/'Ill\) 
.(; 

, '?, 

j ( 1 

i"l1'• 
I;> Ci! 
"!149 

I 7 760 

0 
0 
0 

Je!i 
0 
0 
'1 

H~ 

1 8 ',, ~, 
0 01):Jlj 

2• ~ 
11(,~ 

7 950 

2~96 2365 1734 1104 473 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

35~76 36014 3539) 34753 34122 21>09~ 260Y5 2609'1 7.609~ 260"' 
O ll'lG O l;>OO o 117<1 O 11!i/I C'l 1137 0 0870 0 0870 o fl~70 o 0870 O 0~10 



••• FlASIBILITY STUDY ON Cf.MEN! PROJECT IN MllDAOllSCAR ••• 
WORKING CAPITAL STATEMENTS 

l'l\Qf 

CASE ?-II • BASF. CASE - CUSD 10001 

YEAR 

CURRENT ASSETS 

ACCOUNT REC£1VARLE 

ACCOUNT R£C~IVA8lE <OOMESTICI 
ACCOUNT RECEIVABLE <EXPORTI 

INVENTORIES 

P~ooucr I NVENTORV 
MATfRIAL INV CPAP(R SACKI 

MATERIAL 11\jV CPVRITE.COl\ll 
liolATERIAl 'NV CCiVPSUMI 
liolATERIAl INV COIESELI 
MAHRIAL INV CCONSUMA8LESI 

O?[RAT I NG CA<:>4 

C~RRENT l IABIL ITl(S W/0 DEBT 

ACCOIJl\jf PAVABLE 

OTHER LIABILITIES 

PERMANENT WOR~INO CAPITAL 

CHA\~E IN WOR<ING CAPITAL 

1992 1993 1994 199!1 1996 1997 1998 1999 2000 2001 

0 0 0 0 0 6206 8314 87!14 8730 167!1 

0 0 0 0 0 7673 3902 "1711 4171 41!'.-I 

0 
0 

0 

0 
a 
a 
a 
0 
0 

0 

a 

0 
0 

0 

0 
0 
a 
0 
0 
0 

0 

0 

0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

a 

() 

u 
0 
0 
0 
() 

0 

0 

1980 
IHl4 

3 b:l?. 

??. I !I 
!;34 
619 

ll? 
'10 
42 

a 

713!\ 

22"8 
I 6!1'1 

411 I;> 

2!i3 I 
81 '1 
8"'l 
'I I 

!16 
'59 

0 

311a1 

;>!>'1 l 
lfdl 

.1~1/IO 

i'b\l:l 
Sfi ·.~ 

"8'> 
I 1 7 
60 
C;> 

a 

., 11 •I 

?866 
1301 

'1h~t 

;'511'1 
84!\ 
811!\ 
1 I 1 
60 
67 

0 

"090 

377~ 

~13" 

"'•? 7 

;>!> 11 
112, 
8 ft ~I 

111 
~~ 

r.;> 

0 

":] ~." 

0 0 0 0 0 7.73!1 3887 11 I \II 4090 40511 

o a o o o o o a o o 

0 0 0 0 0 3'471 4427 4&40 4639 482? 

0 0 0 0 0 34 7 1 9!16 21 3 - 1 - ; II 



••• FEllSIOILITY STUDY ON CFMPH f>kOJF.cT IN Ml\01\0ASCllfl ••• 
WOAKINO CAPllAL STATEHFNTS 

PAfiF ;> 

CASE 2-11 - BASE CASE - CUSO 10001 

YEAR 

CURRENT ASSETS 

ACCOUNT RECEIVAB~E 

ACCOUNT RECEIVABlE COOMESTIC> 
ACCOUNT RECEIVABLF CEXPORTI 

l'lVENTORIES 

P'100UCT INVENTORY 
Mo\TERIAL l'lV (PAPER SACo<I 

MATERIAL INV (PYR1TE.COA~I 

MATER I AL I NV (IJYPSUMI 
Mo\TERIAL INV IOIESELI 
MATERIAL INV <CONSUMABLES> 

O"EqAT 1!\iG CAS•l 

CURRE~T LIABILITIES W/0 DEBT 

ACCOUNT PAYABLE 

OTHER LIABILITIES 

PERMANENT WORKING CAPITAL 

CHA~GE IN WOR~ING CAPITAL 

2002 2003 2004 2005 2006 2007 2008 2009 2010 ?011 

8176 8101 8101 8101 8101 7480 7480 7480 7480 7480 
-------- -------- -------· -------- ~------- -------- -------- -------- -------- --------

4131 410'1 410'1 4104 o\104 4104 o\1011 4104 1110'1 111011 

3612 
519 

4045 

2126 
794 
885 
I 17 

60 
62 

u 

4014 

4104 
-o 

3997 

2 I I? 
76 I 
885 
1 1 7 

60 
62 

0 

3963 

4104 
-0 

3997 

2, ';~ 
761 
885 
1 I 7 

60 
62 

0 

3963 

"I 04 
-o 

3997 

2 I I 2 
76 I 
885 
1 I 7 

60 
62 

0 

3963 

4104 
-0 

3997 

21 I;> 
761 
88!1 
I , 7 

60 
6? 

0 

3963 

4 I 011 
-o 

3376 

14~17 

7bl 
"115 
I I 7 

GO 
6? 

n 

3 !If, 3 

II I 04 
-0 

lJ 76 

I 119;> 
7 Ii I 
88!\ 
, , 7 

60 
67 

0 

396:1 

4104 
·O 

3316 

1492 
If. I 
811~, 

I I 7 
60 
6? 

0 

3963 

4 I 04 
- 0 

31H 

14'17 
76 I 
1185 
I 11 

f,(l 
£? 

0 

3%1 

4104 
.. 0 

33 Tf, 

111(11' 
/(,I 

SA"• 
I I' 
60 
67 

'.' 

JHI; J 

4014 3963 3963 3963 3963 3963 3963 3963 3963 39GJ 
-----·-- -------- -----·-- -------- -·------ ------·- ................ -------- ---·---- .......... .. 

0 0 0 0 0 0 0 0 0 0 -------- -----·-- -------- --·-----r .................................................................................... .. 
4162 41311 4138 41311 4138 3517 3517 3517 3517 3517 

.............................................................................. _ ................ -------- ·------- .............................. .. 

-459 -25 0 ,., 0 -621 0 0 0 0 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR ••• 
INCOME STATEMENTS 

PAOE 

CASE 2-A - BASE CASE - CUSO 1000> 

YEAq 

OPEqATINJ INCOME 

TOTAL SALES R:vENUc 

COST Oi' SALES 

vAqlASUo COST 
01RcCT FIXED COST 
OcP~ECIATION AND AMCqTIZATION 
INC IN PRODUCT INVl~TORV 

GROSS PROFIT ON SALES 

SALES EXPENSES/ADMINISTRATION 

OPERATING PROFIT 

N0N-OPERATINO EXPENSES 

INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

NET PROFIT OR <LOSS> BEFORE TAX 

INCO!<llE TAX 

NET PRO~IT OR <LOSS> AFTER TAX 

DIVIDENDS 

RET~1s:o EARNINGS 

199? 

0 

0 

0 

0 
0 
0 
0 

0 

1993 

0 

0 

0 

0 
0 
0 
0 

0 

199·1 

0 

0 

0 

0 
0 
0 
Cl 

0 

1995 

0 

0 

0 

0 
0 
0 
0 

0 

1996 

0 

0 

0 

0 
0 
0 
0 

0 

1997 

21130? 

21130?. 

24737 

9115 
4549 

1321111 
7.21 fl 

3566 

19911 

374 I 0 

374 I 0 

30479 

I ?9511 
4549 

13?1111 
316 

6931 

1999 

40~!14 

40854 

314118 

t:l II 3 
4549 

I :121111 
6~ 

9166 

7000 

•l?ll~O 

•12~70 

31477 

136'!4 
45•19 

1321111 
1 

I I 34 r 

21l01 

44 ~·.<J 

448 1.'I 

3 I 3 11 ~ 

I 351 ;> 
454'1 

I :I 7 ~ ~ 
"11) 

I J !'1(111 

o o o o o 3856 4405 4.;us 5~~J 6<'f·'' 

0 0 0 0 0 -290 2525 4390 5150 1;?:10 

o o o o o 62411 5903 5n2 4314 3626 

0 0 0 0 0 6149 551 II 4111111 4257 3626 
0 0 0 0 0 99 3115 344 !H O 

0 -o 0 -o -o -65311 -33711 -1142 1436 3604 

0 0 0 0 0 0 0 0 0 0 

0 -o 0 -0 -o -6538 - 33 711 -1142 1436 360•1 

0 0 0 0 0 0 0 0 0 0 

0 -o 0 ·O -o -&538 - 33 711 - ~4? 1416 3604 



•••FEASIBILITY STUOV ON CEMENT PROJECT IN MADAOASCAR ••• 
INCOME STATEMENTS 

PAOE 2 

CASE 2-A - BASE CASE - IUSD 10001 

VEAR 

OPERATl .. G .~:~v~ 

TOTAL SALES REVE~UE 

cos· 01' SAl ES 

VAR•ASLE COST 
D•RECT ~•XEO :osr 
OEPREC1AT10~ A~D AMORTIZATION 
1-.c IN ?ROOUCT 1 P.,V<'<TORV 

GROSS PRO~ ' J~ SA~~S 

SA~ES EXPENSfSIA)YINISTRATIJ~ 

OPERATl~G PRQ<1T 

NO~·OPERATl .. G EXPENSES 

l~TEREST O~ LO~G TERM DEBT 
l~TEREST ON SHORT TERM DEBT 

NET PROFIT OR ILOSSI BEFORE TAX 

I 'CO''E TAX 

~ET P!'IO~ IT OR <LOSS> A•TER TAX 

01v10Et..DS 

!'IETA•\ED EA!'l,,,GS 

?002 

4109'l 

47099 

26318 

1)379 
4549 
7939 
. 451 

?0781 

7013 

13769 

2003 

4992.l 

4992J 

25713 

132 I 1 
4549 
793q 

. 14 

24210 

7950 

16260 

2004 

49923 

49923 

256q9 

, ~ :i', 1 

4549 
7119 

0 

2422.\ 

7950 

16274 

2005 

499?3 

499;>1 

7569'1 

11.' I I 
4">4•1 
7J39 

0 

2'1;''"' 

7 !Jf,O 

16:'14 

2006 

4992:1 

49923 

2569'1 

1121 1 
4549 
7939 

(I 

?4'.'24 

7950 

16274 

:?007 

49'1~) 

4q923 

111 766 

1 3 ;~, 1 
4549 

:ie:; 
• 1>7 I 

] 1 ''i 7 

7'150 

23207 

200& 

49'123 

499;>1 

18145 

I 32 I I 
4549 

:\8!1 
,1 

3 I 77 A 

79~ fl 

23n2ft 

2009 

4Cl9?'\ 

4C>CI?.'\ 

, at 4f1 

, : • ;~ 1 , 

4549 
3lP) 

() 

'\I 1 111 

7 Q !J(1 

2:H?8 

2010 

4'l'ln 

4 9 117, 

I 8 14~ 

I)/ I I 
4 '>4 ·~ 

11Pl 
0 

l 1 71 ~ 

1 'J'i fl 

;:'3878 

20 I I 

4!1q?, 

4<1'17'• 

1 e I 4 '• 

~ .) :"' I 1 

454 '.' 
:up 

] I l 'P 

1 ~".;'' 

?Je70, 

2996 2365 1734 1104 413 0 0 0 0 0 

2996 2365 1734 1104 "73 0 0 u 0 0 
0 0 0 0 0 0 0 0 0 0 

10773 13895 14540 15170 15801 23207 23828 23828 23!:?8 2382! 

3230? 4169 436;? 4551 4T40 6962 714& 114! 7148 714~ 

7 5 4 1 9 7 2 ! 1 0 I 1 a 1 0 6 1 9 1 I 06 I 1 6 ? 4 !i I 6 fie 0 1 6 £, 8 0 I 6 6 8 0 I r, f, e ,, 

0 0 0 0 0 0 0 0 0 0 

7!"14, 9727 I :l I 7 8 ll)fil<l 1 I Cf. I 16;>4~ 1 f,f,!'l 1 f.F.eo 1 £,f.~ ~ I fiL ~ ., 



•••FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

PAGE 

CASE 2-A - BASE CASE - <USO 1000> 

YEAR 

SOURCE OF Fu.-is 

CASH GENERA~EO 

PROFIT AFT TAX. ilFR I NT 
DEPRECIATION ANO AMORTIZATIO~ 

FINANCIAL •ESOURCES 

SHARE CAP 1 T Al 
LONG TEA• OEST 
SHORT T.::RM DEBT 

USES o;:- FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
OEPRECIAILE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

OEST SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM OEST 
INTEREST ON LON~ TERM DEBT 
INTEREST ON SHORT TERM OEST 

DIV I D!'Nl'C: 

CAS~ INCREASE OR <DECREASE> 

BEGINNING CASH BALANCE 
ENDING CASH BALANCE 

1992 1993 1~94 1995 1996 1997 1999 1999 2000 2001 

226 1281 3t492 41772 39678 18128 20398 18439 19038 20518 

0 0 0 0 0 12998 15813 17678 19038 2051~ 

0 
0 

2::?6 

0 
0 

1281 

68 384 
158 896 

0 0 

226 1 280 

226 1 280 

0 445 
220 740 

6 95 

0 0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

0 
0 

3&492 

1I547 
2£' 944 

1 

J(.492 

J~. 492 

444 
33359 

4 689 

0 

0 

0 
0 
0 
0 

0 

-0 

0 
-0 

0 
0 

41772 

12531 
29240 

41772 

41771 

0. 
34762 

7009 

0 

0 
1 
0 
0 

0 

0 

-o 
-o 

0 
0 

39678 

11 509 
26851 

1 319 

38359 

38358 

0 
30222 

8137 

0 

0 
1 
0 
0 

0 

1319 

-0 
1319 

-290 
13288 

5131 

0 
0 

5131 

1944 7 

0 

0. 
o. 
0 

3471 

15976 

940~ 

1319 
6149 

99 

0 

-n19 

119 
-o 

2525 
13288 
4585 

0 
0 

4585 

20398 

0 

0 
0 
0 

956 

19443 

8409 
5131 
5518 

385 

0 

0 

-o 
-o 

4390 
13288 

761 

0 
0 

761 

18439 

0 

0 
0 
0 

213 

18225 

8409 
41585 
41888 

3414 

0 

0 

-o 
-0 

5750 
13288 

0 

0 
0 
0 

13483 

0 

0 
0 
0 

- 1 

13484 

8409 
761 

4257 
57 

0 

5555 

-0 
5555 

7?.~0 

132811 
0 

0 
0 
0 

I 2fl 16 

0 

0 
0 
0 

-18 

12035 

8409 
0 

3626 
0 

0 

15501 

5555 
14055 



••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR••• 
FUNDS FLOW STATEMENTS 

PAGE 2 

CASE 2-A - BASE CASE - IUSD 1000> 

YEAR 

SOURCE O!'" FUNDS 

Ctt.SH GE"IERATED 

PROFIT AF: TAX. BFR INT 
DEPRECIATION AND AMORTIZATION 

•1NANCIAL RESOURCES 

SHARE CAP 1 T AL 
LO"IG TERI.! DEBT 
SHORT TERM DEBT 

USES Cl~ FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
LcPREC1A8LE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CA~ITAL 

DEST SER\'ICcS 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

O!Vl::lENDS 

CASH l~CRFASE oq <DECREASE> 

BEGINNINJ CAS~ BALANCE 
ENOiN3 CASH BAL~NCE 

2002 2001 2004 2005 2006 2007 2006 2009 201 (j 

18476 20031 19651 19662 1947 3 16630 17065 17065 1 7065 
-------- -··------ -------- ··------- ----··--- -------- -------- --------

16476 

10537 
7939 

0 

20031 

12092 
7939 

0 

19651 

1. 91 2 
7939 

0 

1966? 

11723 
7939 

0 

19473 

11534 
7939 

0 

16630 

16245 
395 

0 

17065 

16660 
385 

0 

1 70C:5 

1 H80 
365 

0 

17065 

16660 
385 

0 
-------- -------- -------- -------- -------- -------·· ------··- --------

0 
0 
0 

10945 

0 
0 
0 

10749 

0 
0 
0 

10143 

0 0 0 

0 0 0 
0 0 0 
0 0 0 

-459 -25 0 

11405 10774 10143 

0 
0 
(J 

9513 

0 
0 
0 

6882 

0 0 

0 0 
0 0 
0 0 

0 0 

9513 6662 

0 
0 
0 

-621 

0 
0 
0 

0 

0 0 

0 0 
0 o. 
0 0 

-621 0 

0 0 
-------- -------- -------- -------- -------- -------- -------- -

8409 
0 

2996 
0 

0 

8409 
0 

2365 
0 

0 

6409 
0 

1734 
::i 

0 

8409 
0 

1104 
0 

0 

t-109 
0 

473 
0 

0 

0 
0 
0 
0 

0 

0 
c 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 

0 

0 0 

0 0 
0 0 
0 0 

0 0 

0 0 

0 
0 
0 
0 

0 

0 
0 
:i 
0 

0 

2011 

17065 

1706~ 

166eO 
38~J 

0 

(J 

0 
0 

0 

0 

0 
o 
0 

0 

0 

0 
0 
0 
0 

0 

7531 9282 9708 10150 10591 17251 17065 17065 17065 171)65 
-------- -------- ------ - -------- ----··--- -------- -------- -------- -------- ·------· 

14C55 21586 3:J868 4C576 507~5 61316 78568 95632 112697 1~9762 
?1586 30668 4C576 50725 61316 78568 95632 112697 129762 1~f827 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
BALANCE SHEET 

PAGE 

CASE 2-A - BASE CASE - <USO 10001 

YEAR 

ASSETS 

CURRENT ASSETS 

OPERATING CASH 
ACCOUNT ~ECEIVABLE 
111:'-'(~TORIES 

ACC EXCESS CASH 

NET FIXED ASSETS 

INVESTMENT 

NON-DEPR ASSETS 
DEPRECIABLE ASSETS 
INTEREST ORG CONSTR 

LESS ACC DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEBT 
SH::lRT TERM DEaT 
OTHER LIABILITIES 

FIXED LIABILITIES 

L,NO TERM DE9T BALANCE 
01HER F1XEO LIABILITIES 

STO:K HOLDERS EQUITY 

SHARE CAP I T Al 
AC: RETAINED EARNINGS 

LIABILITIES & S/H EQUITY 

1992 

2?6 

0 

0 
0 
0 

0 

226 

226 

0 
220 

6 

0 

158 

0 

0 
0 
0 
0 

158 

1993 

1506 

0 

0 
0 
0 

0 

150'> 

1506 

445 
960 
101 

0 

1054 

0 

0 
0 
0 
0 

1054 

1994 

3g99a 

0 

0 
0 
0 

-0 

39998 

39998 

889 
34319 

4790 

0 

27999 

0 
0 
1 
:J 

27993 

1995 

81710 

0 

0 
0 
c 

-0 

81770 

81770 

889 
69081 
11799 

0 

57239 

0 
0 
1 
0 

s123e 

1936 

121447 

(J 

0 
0 
0 

1319 

120128 

120128 

889 
99303 
19936 

0 

85409 

9728 

0 
8409 
1319 

0 

75681 

1997 

1 13046 

6206 

0 
2673 
3532 

- (J 

106840 

170128 

889 
99303 
19936 

'. 3288 

83546 

16274 

2735 
8409 
5131 

0 

6 7272 

1998 

101867 

8314 

0 
3902 
4412 

- 0 

93552 

12012e 

889 
99303 
19936 

26576 

75744 

1 6881 

3887 
8409 
4565 

0 

58863 

1999 

89018 

8751 

0 
41 74 
458(J 

-o 

80264 

120128 

889 
99303 
19936 

39864 

63737 

13284 

4114 
840'1 

761 
0 

50454 

2000 

81 261 

8730 

0 
4173 
4556 

55~5 

66976 

120126 

889 
9930· 
1993b 

53152 

54544 

12499 

4090 
8409 

0 
0 

47045 

2001 

76419 

8675 

0 
4153 
452:> 

140!:15 

53f.8P 

1201 ze 

889 
99303 
19&36 

66440 

45099 

12463 

4054 
8409 

0 
0 

33636 

158 1054 2799S 57238 75681 67272 58863 50454 42045 33~J6 
0 0 0 0 0 0 0 0 0 0 

68 452 11999 24531 36038 29500 26123 25281 26717 30321 

68 452 11999 24531 36038 36038 36038 36038 36038 36038 
.) -o -0 -0 -0 -6538 -9916 -10-.57 -9322 -5718 

226 1506 39998 81170 121447 113046 101867 8'1018 61761 7641'1 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
BALANCE SHEET 

PAGE 2 

CASE 2-A - BASE CA<;E - <USO 1000) 

YEAR 

ASSETS 

CURRENT ASSETS 

OPERATING CASH 
ACCOUNT RECEIVABLE 
!NllENTORIES 

ACC EXCESS CASH 

NET FIXED ~SSETS 

IN\IESTMENl 

NON-DEPR ASSETS 
DEPRECIABLE ASSETS 
INTEREST ORO CONSTR 

LESS ACC DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEBT 
SHORT TER!oi DEBT 
OTHER LIABILITIES 

FIXED L !ABILITIES 

LONG TERM DEBT BALANC~ 

OTHER FIXED LIABILITIES 

STOCK HOLDERS EQUITY 

SHARE CAPITAL 
ACC RETAINED EARNINGS 

LIABILITIES & S/H EQUITY 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

75511 76778 78547 80758 83409 99654 116334 133013 149693 166373 

8176 8101 8101 8101 8101 7480 7480 7480 7480 7480 

0 
4131 
4045 

21586 

45749 

120128 

889 
99303 
19936 

74379 

0 
4104 
3997 

30868 

37810 

120128 

889 
99303 
19936 

82318 

0 
4104 
3997 

40576 

29871 

120128 

889 
99303 
19936 

90257 

0 
4104 
3997 

50725 

21931 

120128 

889 
99303 
19936 

98197 

0 
4104 
3997 

61316 

13992 

120128 

889 
99303 
19936 

106136 

0 
4104 
3376 

78568 

13607 

120128 

869 
99J03 
19936 

106521 

0 
4 '. )4 
3376 

95632 

13221 

1201?8 

889 
99303 
19936 

106907 

0 
4104 
3376 

1 1 2697 

12836 

120128 

889 
9Y303 
19936 

107292 

0 
4104 
3376 

129762 

12451 

120128 

ll89 
99303 
19936 

107677 

0 
4 1 04 
3376 

1 '1682 7 

I 206'> 

120126 

889 
99303 
19936 

108063 

37650 29190 20781 12372 3963. 3963 3963 3963 3963 3963 

12423 12372 12372 12372 3963 3963 3963 3963 3963 3963 

4014 
8409 

0 
0 

25227 

25227 
0 

37862 

36038 
1823 

7551 1 

3963 
8409 

0 
0 

16818 

16818 
0 

47588 

36038 
11550 

76778 

3963 
8409 

0 
0 

8409 

8409 
0 

57766 

36038 
21 728 

78547 

3963 
8409 

0 
0 

0 

0 
0 

68385 

36038 
3;:347 

80758 

3963 3963 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

79446 95691 

36038 36038 
43408 59653 

83409 99654 

3963 
0 

0 
0 

0 

0 
0 

112371 

36038 
76332 

11633'1 

3963 
0 
0 
0 

0 

0 
0 

1290!\0 

36038 
93012 

133013 

3963 
0 
0 
0 

0 

0 
0 

145730 

36038 
109691 

149693 

3963 
0 
0 
0 

0 

0 
a 

162409 

36038 
126371 

166373 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR~·· 
LONG TERM DEBT 

CASE 2-A - BASE CASE - !USO 1000) 

AMOUNT OF DEBT 84090. 

INTEREST RATE 7. 500 PER CENT /YEAR 

REPAYMENT 10 VEAR-EOUAL-INSTALLMENT-~EPAYMENT <SEMI ANNUAL> 

YEAR SER NO PRINCIPAL I ~HERE ST IJEBT SERViCE BALANCE AFT PAYMENT 

1992 1 0 0 0 79 
2 0 0 0 158 

1993 3 0 0 0 606 
4 0 0 0 1054 

1994 s 0 0 0 1457.6 
6 0 0 0 27998 

1995 7 0 0 0 42618 
a 0 0 0 57238 

1996 9 0 0 0 70664 
10 0 0 0 84090 

1997 11 4204 3153 7358 79885 
, 2 4204 2996 7200 75681 

1998 13 4204 2838 7042 71476 
14 4204 2680 6885 6727? 

1999 15 4204 2523 6727 63067 
16 4204. 2365. 6569 58863. 

2000 17 4204. 2207. 6412. 54658. 
18 4204. 2050 5254 50454. 

2001 19 4204. 1892. 6096. 46249. 
20 4204. 1734 5939. 42045 

2002 21 4204. 1577 5781 371140 
22 4204. 1419 5623 33636 

2003 23 4204 1261 5466 29431 
24 4204. 1104. 5308 25227 

2004 25 4204 946 5150 21022 
26 4204 788 4993 16818 

2005 27 4204 631 4835. 12613 
28 4204 473 4677 8409 

2006 29 4204 315 4520 4204 
30 4204 158 4362 0 

2007 31 0 0 0 0 
32 0 0 c 0 

~008 33 0. 0 0 0 
34 0 0 0 0 

2009 35 0 c 0 0 
36 0 0 0 0 

2010 37 0 0 0 0 
38 0 0 0 0 

2011 39 0 0 0 0 
40 0 0 0 0 

TOTAL 84089 331, 0 117199 0 

PAGE 
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••• FEASIBILITY sruov ON CEMENT PROJECT IN MADAGASCAR **• f>AOF. 
PRODUCTION ANO SALES PLAN 

CASE 2-8 - 8A<;E CASE - CUSD I 0001 

VEAR 1992 1993 I 994 1995 1996 I 917 1998 1999 2000 2001 

RATED CAPACITY <CLINKER> 0 0 0 0 0 400000. 400000 400000 400000 400000 
CAPACITY UflllZATION 0 0 0 0 0 0 0 0 0 0 o. roo 0 950 I CJOO 1 000 1 000 
PRODUCTION C\'OLUME> 0 0 0 0 0 280000 3110000 400000 400000 400000 
1 l'ICREASE 11 I NYE NT ORY 0 0 0 0 0 23016 11220 1644 0 0 
SALES VOL U•E COO~ESTIC CEME~T> 0 0 D 0 0 150504 1 7091 'I 193327 211an 2449'.I'! 
U~IT SALES PRICE 0 0 0 0 I) 0 0 0 0 0 0 1600 0 1600 0 1600 0 1&00 n 11;00 
-------------------------------- --- . - -- - -------- - . - -- -- .. -------- -------- -----··-- -------- .. - - - .. - - .. -- --- --· -- ·- --
S'ILES REVEIUE 0 0 0 0 (1 24082 27349 309:\11 348 10 3\l 1 'l3 

S'IL~S VOLUllE tEXP;:>RT CEMENT> 0 0 0 0 0 116759 215737 220963 191107 3 ,., I l)E, 1 
UNIT SALe:PR'CE 0 0 0 0 0 0 0 0 0 0 0 0845 0 0845 0 Ollllu 0 084~1 0 0114~· 
- - - - - ----·-- --------· -------· - -- - - - --- - - - - - . - - - - - - -- ---- .. - ----- - - - - -- .. - .. .. ----- - - - .. ---- .. - . - - . . -· - . -
SAu:s REVEllUE 0 0 0 0 0 9866 187:>'1 1867 1 16D7 111·15fo 

70~ ·'L SALES rlEVi:Nl!~ 0 0 0 0 0 339411 4!;~78 496% 51ii0~ fol 6 4 1 



***FEASIBILITY STUDV ON CEMENT PROJECT IN MADAOASCAA *** PAGE 2 
PRODUCTION ANO SALES PLAN 

CASE 2-B - BASE CASE - <USO 1000> 

YEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010 2a 11 

RATED CAPACITY <CLINKER> 400000. 400000 400000 400000 400000 400000 400000 400000 400000 400000 

CAPACITY UTILIZATION 1 000 1 000 1 000 1. 000 1 000 1 000 1 000 I 000 1 000 I .000 

PRODUCTION C\IOLUME> 400000 400000 400000 400000 400000 400000 400000 400000 400000 400000 

INCREASE IN INVENTORY 0 0 0 0 0 () 0 0 0 0 

SALES VOLU"'E CDOl.lcST IC CEMENT! 274604 307189 342988 382322 416000 41&000 416000 41800() 416000 4 11000 

U~IT SALES PRICE 0 1600 0 1600 0 1600 0 1600 0 1600 0 1 600 0 1800 0 1600 0 1800 0 1600 
.................... _____ ........................................................ -------- -------- -....... - ... - .. -------- -- ...... -.... --.......... - ... .. .. -...... - .. -- .. --- .. .................... .. ...... - .. --
SALES REVElllVE 43939 49153 54&&2 61 1 75 66564 6656•1 86!164 66564 661164 61564 

SALES VOL VI.le <EXPORT CE!o!ENT> 141396 1oaa1 1 73012 3367& -o -() -o -o. -o -0 

UNIT SALES PRl<:E 0 0845 0 0845 0 0845 0 084!1 0 08411 0 Oll4!i 0 08'15 0 011411 0 084!1 0 0845 

----------·--- -----------------. -------- ------- ... -------- .................... ....................... ------.. - ---.. -- ... - --- .. --- .. --- .. - -- - .. -.. -... -

SALES REVEWE 11948 9195 6170 2846 -0 -() -o ··O ·O -Q 

TOTAL SALES RO:VENUE !15&a7 5834! 61051 64021 66564 6656tl 66564 66564 66!164 5C4 



•••FEASIBILITY STUDY ON C~MENI PROJECT IN MADAGASCAR••• 
PRODUCTION COS I STAlEM~NIS 

CASE 2-B - BASE CA~F. - 1USO 10001 

YEAR 

PRODUCT ION cva.u"'E> 

RAW "°'ATERIAlS 
pyq1re CINCIR 
GYPSU"' 

UTILITIES 
fUEL CCOAL > 
DI !:SEl 01 L CCl 1 !'lt<ER> 
DIESEL 01 l <CEMENT> 

CONSUMBLES 
rlRE BRICKS 
SHEL BALL 
:..UBE 01 L 
EXPLOSIVES 

t<RAFT PAPER 9\Ct< 
KRAFT PAPE~ SACI< tTRUCKI 
KRArT PAPE• SACI< (BOATI 
~RAFT PAPE~ SAC~ tcXPOR'I 

v.\RtAB:..E COST 

E"'"LOYMENT casr 
~AINTENANCE a:>ST 
INSURANCE 

DIRECT FIXED C!IST 

CASH FACTORY COST 

PLA"T CONSTRICTION 
QUARRY OEVELaPEMENT 
UTILITY FACILITIES 
CF•SITE FACILITIES 
FINISHING MILL 
PREOPERATIONAL EXPEXSES 
INTEREST OURINO CONSTRUCTION 

DEPRECIATION AID A"'ORTIZATION 

TOTAL FACTORY a:>ST 
UN I T r .\CT ORY CllST 

SALES EXPENSES 
TRl\.'ISPORTAT ION cosr 

SALES EXPENSESIADMINISTRATIO" 

l"TEREST ON LOIG TER"' DEBT 

INTEREST ON SHCIRT TERM DEBT 

TOTAL PROOUCTICIN COST 
UNIT PRODUCT! O• CJST 

1992 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1993 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(' 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

c 

0 
0 
0 

0 

0 

0 

1994 

0 0 

0 [I 

0 

0 
0 ., 
•) 

•) 

) 

.) 

" ·) 

•) 

•) 

·) 

') 

·) 

•) 

•) 

•) 

) 

•) 

•) 

•) 

1) 

1) 

1) 

1) 
o) 

•) 

) 

•) 

•) 

•) 

•) 

•) 

1995 

0 0 

0 0 

0 

0 
0 
0 
0 
(l 

0 
0 
0 
u 
0 
(l 

0 
0 
0 
(J 

0 

0 

[l 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1996 

(] 0 

" 0 

0 

0 
0 
0 
0 
0 
0 
(J 

0 
0 
0 
0 
0 
a 
0 
0 
(] 

(] 

0 
0 
D 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1997 

2110000 

1497 
405 

I O!l? 
69 I 1 
:11?4 

911 
:IOI!! 

11111 
63 
.11 
33 
1>1 

)7113 
451 

I 3114 
I S•l 8 

1:1J19 

3&9 
33411 
I 3411 
5065 

17444 

7!156 
721 

10411 
311!1 

D 
762 

., "74 
I •194 7 

32390 
0 1 1!>7 

1 70 
:nu 
381141 

6902 

132 

'1310!! 
0 1 !\'1 I 

1998 

3110000 

2032 
!14£ 

11111'.I 
9!l!>ll 
'iO!>ll 

:•o; 
411!.'.I 

:?r.1 
ll!> 
'15 
'1 I 
81 

51\11'! 
!'ii i1 

1'i7? 
]h(J[I 

I 7!i lo\ 

.• L 9 
) 311 II 
1 3.~ ll 
51'l6':1 

22!1911 

7556 
7 21 

10411 
38!\ 

0 
If, 'l 

44 7'1 
14941 

3 /~4!"> 
0 0'18 ll 

na 
4? 1 ll 
444€ 

61911 

416 

llHC'l1 

0 1 :• '" 

1999 

400000 

2139 
5 711 

1561 
101 16 

IS '.i ;> ~' 
I 

4 11111 
216 

89 
49 
!\1 
All 

llC"~ 
!> ·rg 

I 1 I II 
• (," 1 

1,.,14 

3->9 
:. l-1 II 
13411 
!I061j 

23639 

7556 
7 21 

10411 
3 II!> 

0 
162 

4 II hi 
1 "J.,, 
H!Jll!\ 

0 0!16'" 

7•1' 
4171 
5019 

!1<1116 

7'11 

'191 ~r. 
0 1 ;> ,., 

P/IOF. 

20(10 

4100000 

2139 
!179 

I !16 1 
101;'11 

!>1;>1) 
0 

41108 
2 11 

119 

·' 9 5, 
811 

!l'Hi1 
f,tjt' 

;
1 uc,4 

"I JU~) 

1 "'"fJ5 

l G rJ 
~Jil 8 
I 348 
!IOfi!i 

2i!l70 

7!156 
7 21 

1 048 
'.Ill!> 

0 
1(, ;> 

11.17 4 
I 494 I 

'.! 11'l1 1 
0 O'Jr.3 

;> .. ,,, 

!> 1111 
r.616 

I. 7111 

0 

4 II ).12 
n 1n1 

2001 

4100000 

2139 
!HI\ 

1 !16 I 
101n 

!>1;-IJ 
() 

#ll08 
711 

119 
11•1 
!11 
1111 

!JS•'': 
1·1·1 

~2--.. ;) 
;13 ... : 

, ~:a~,, 

3 '~ ~ 
l.Hll 
1 ~·13 
506~ 

23"1111 

7!1!16 
721 

104 8 
38'i 

0 
1 r, :> 

111174 
1 <I \lol I 

] llJ 9'' 
0 Q'l(i(J 

7r, ,, 
6011!. 
6311 

407 1 

0 

<11171'1 
0 171 \I 



••• FEASIBILITV STUOV ON CF.MENT PROJECT IN MADAOASCAR ••• 
PRODUCT ION COST STATEMEIHS 

f'AOF. ;? 

CASE 2 • 8 • BASE CASE - <USO I 000) 

VEAR 

PRODUCTION iVOLUME> 

RAW MATERIALS 
PVRITE CINDER 
GYPSU"' 

UTILITIES 
FUEL <COAL> 
DIESEL OIL <CLINKER> 
Ol~SEL OIL <CEMENT> 

CONSUMBLES 
FIRE BRICKS 
STEE•. BA.LL 
LUBE 01 L 
EXPLOSIVES 

~RA.FT PAPER SACK 
KRA.FT PAPER SACK CT"'CK> 
KRAFT PAPER SACK IS~TI 

KRAFT PAPER SACK CElO'ORTI 
VARIABLE COST 

Er.iPLOYMi:N~ COST 
MAINTENANCE COST 
INSURANCE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLANT CONSTRUCTION 
QUARRY OEVELOPEMENT 
UTILITY FACILITIES 
O~FSITE FACILITIES 
Fl~ISHINO MILL 
PREOPlRATIONAL EXPExSES 
INTEREST DURING CONSTMICTION 

DEPRECIATION ANO AMORTIZATION 

TO:AL FACTORV COST 
U~IT FACTORY COST 

SALES El\PENSES 
TRANSPORTATION COST 

SALES EXPENSES/AOMINISTAATION 

l~TEREST ON LONJ TERM DEBT 

l~TEREST O~ SHORT TER"' DEBT 

TOTA.L PROO~CTIO~ COST 
UNIT PRODUCTION COST 

2002 

400000 

2139 
578 

1561 
101211 

5320 
0 

4d08 
277 

89 
49 
51 
88 

5707 
922 

2525 
7359 

111250 

2003 2004 

400000. 400000 

2139 
!179 

1561 
10129 

!1320 
0 

4110!1 
277 

119 
49 
51 
99 

5560 
920 

211?5 
11116 

111104 

2139 
!1711 

15•.1 
101211 
!13?0 

0 
48011 

277 
89 
4!l 
51 
811 

5:199 
1027 
3154 
I 2I11 

1 794:\ 

2005 

40000() 

2130 
!1711 

I !16, 
I 0 I 211 

532(} 
I' 

411011 
27'/ 
an 
4\1 
51 
91• 

522:· 
1I4!> 
:l!l 11; 

56:. 
11761; 

20D6 

400000 

2139 
!i 711 

156 I 
I 0128 
53?0 

0 
48011 

277 
89 
<19 
5 I 
1111 

5071 
1245 
382!:> 

- 0 
17&15 

2007 

400000 

2139 
!178 

1561 
10128 
5320 

0 
411011 

277 
89 
49 
bl 
e~ 

!107 I 
I :1145 
311?.fJ 

·0 
I 7& I 5 

20011 

400000 

2139 
!175 

I 561 
101?9 
5320 

0 
4808 

277 
119 
•l'l 
51 
1111 

50'/ 1 
1 i!llS 
38?5 

·O 
I 7 6 I 5 

2009 

cooooo 

2139 
!1711 

1561 
101211 

!1320 
0 

411011 
277 

119 
"9 
h1 
88 

bO 7 I 
1;!"5 
H?!l 

·O 
1 7f, \ 5 

-------- -------- ............... ------· - -------- ................ -------- -------·· 

369 
3348 
1348 
5065 

23315 

7556 
0 

1048 
3115 

0 
0 
0 

11990 

369 
33411 
13411 
5065 

23169 

7!1!16 
0 

1049 
3115 

0 
0 
0 

11~~0 

369 
3348 
1348 
5065 

230011 

7556 
0 

1049 
385 

0 
0 
0 

9990 

36!1 
3341'. 
13411 
506!; 

221131 

7!150 
() 

I 0411 
:Ill!> 

() 

ll 
(l 

119911 

369 
33411 
1348 
5065 

22679 

7556 
0 

10411 
3t!I 

0 
0 
0 

8990 

369 
3348 
I 3411 
!1065 

22679 

0 
0 
0 

385 
0 
0 
0 

3115 

'.169 
3348 
1348 
!106!1 

22679 

0 
0 
0 

311!1 
0 
0 
0 

3115 

369 
J)48 
13"& 
5065 

22679 

0 
0 
0 

:ias 
0 
0 
0 

385 

2010 

400000 

2139 
!1711 

156 \ 
101n 
5320 

0 
48011 

277 
11"1 
4~) 

!\I 
Ill\ 

50 /I 
I 7.45 
387.f. 

. •) 

1 1 G 1 ~1 

1&9 
Jl411 
'3411 
5065 

?.7.679 

0 
0 
0 

3!!1 
0 
0 
0 

38 ri 
-------- -------- -------- ------· - -------- -------- -------- .............................. .. 

32305 
0 011011 

32159 
0 0804 

31998 
0 0800 

311121 
0 079(; 

316(;9 
0 079:? 

23065 
0 0!>7 7 

2306!1 
0 0517 

-------- -------- ............... ------ - ............... ------- ............ .. 

279 
t 7 77 
7057 

292 
75111 
7873 

305 
114£5 
11770 

J?ll 
9431 • 
9 751 ~ 

333 
10?67 
10600 

:\33 
I 0?.6 7 
10600 

:I '.13 
10?67 
10£00 

210f.5 
0 O!i77 

333 
10?.6 7 
10600 

,,.106!1 
0 0517 

3JJ 
!0267 
1 OllOCI 

-------- ................ -------· ................ -------- ............................................... ---····---
3363 2655 1947 I 23!i 531 0 0 0 0 

-------- -------- -------- ------· - -------- -----·-- ............................... --------

201 I 

400000 

2139 
!1711 

1561 
1012! 

!13;>0 
'l 

41108 
~ 71 

ll'l 

"9 
!.>1 
llA 

50 II 
1245 
38;>1\ 

I) 

1 7615 

JI; 'l 
3.1'18 
\ 3'18 
l'\0&5 

22679 

0 
0 
0 

311!1 
0 
0 
0 

385 

2~01>~ 
0 05 7 I 

3 :n 
10267 
10GOI) 

0 

0 0 0 (l 0 0 0 0 0 0 
- .. ------ -------- -------- ............................... -------- -------- ---·---- -------- .............. .. 

42724 426116 42715 4?!1!~ 47.800 33664 33664 33664 31664 33~~., 
o 106~ o 1os1 o 106n o 10111 o 1010 o oe47 o 064~ o o~42 o 01142 o 0~42 



••• FFASIBILITY STUDY ON CEMENT PROJECT 111 MA!MGASCl\ll ••• PAOF. 
WORKING Cl\PITllL s r Alf MEN rs 

CASE 2-B - BASE CASE IUSD 1000) 

YEAR 1 992 1993 1994 199!1 1996 1997 1998 1999 2000 2001 

CURRElllT ASSETS 0 0 0 0 0 &01!! 101190 11491 I 14 7!! 11421 
-------------------------------- ...... __ .. __ .... -.... -.. - ........ -..... - -----·-- -------- ................. ................. .. - .. ----.. .. -.... - .... - --- .. -- .. 

Ac:::::iu~r RFCEIVABLE 0 0 0 0 ~ :ll\02 !1?45 5~ 1 ;> 5615 5'1qe 

-------------------------------- --- ---- ----- --- --- ~ .. --- -.. - - .... - .. .. -- ·- . - ..... -- ---- -- - ......... - . -- - -- -
ACCOUNT RECElllAOLE <DOMESTIC) 0 0 0 0 [J 11JMl no ;!!143 ?81\6 3722 
ACCOUlllT RECElllABLE <EXPORT> 0 0 u 0 0 1tn 29<>7 :rn10 ;?7!17 7.3 16 

1 .. 1/E"ITORI ES 0 0 0 0 0 44~4 5G•IL •;e rn !'>ft!> 1 ~8~] 

--- - - ---- -- - - - ----- - --- --- ---- -- --- ---- - - - ----- .. .. -- ..... - -- ..... -· - --- - -- ... -- .. . . --- ... --·· - ·- ...... -
f'ilvD•.•CT INll!'\TOR.,. c 0 0 0 0 ;>hf.I: JOH 117~ 316G 11 .,, 
lol.\TERl.\L I'll/ CPAPER SACK> 0 0 0 0 0 7!il l I JI I 70'1 1 Hl7 1 I h~ 

"'A'E"IAL INV <PYRITE.COAL> 0 0 L' 0 fl 11;>6 1 l ~ , I 1 & () I I IHI 1 111(• 
"1~T!:RI AL ";I/ IG'IPSUM> 0 0 0 0 (l 109 , 41 ~ 1 ~fa IE& 1 ~ ) f, 

MAT!:RIAL I NII <DIESEL> 0 0 0 0 [] ~] 1~ au 11:1 11 11 
MATERIAL I NII <CONSUMABLES> 0 0 0 0 0 !16 78 83 11:1 11'1 

O"E'l.\ T' N:l CAS>l 0 0 0 0 [] (J 0 0 () u 
-------------------------------- --. -- -- - -- - .... --- - --- - - - - - - - - - .. - .. 

cuq;i;:~· LIABll ITli:S W/0 DEBT c 0 •) 0 0 , 7 1" f>~C 0 ~~ 7;> !'..'''''' - '· ~ J, 1 ~. 

- -- .. -- ------ ------------------- - - - . ---- - - ---- - -- - - - . - .. -- .. ---- .. -- - -··- ·- - . .. --··-- . - .. - -· 
A:co~INT PAYABLE 0 0 0 0 0 3114 !17.&0 5572 !155i.' !tlj I~ 

-------------------------------- --- ----- .. ------- ----··--- ....... --.. -- .. - .. -...... - .... - .. --- .. -------- -------- .... -- .. -.... 

OTHER LIABILITIES 0 0 0 0 0 0 0 0 0 0 

-- ·----------------------------- ....... ----- -------- -------- ................... -------- .. -............. .. .. -.......... .. .............. ................ .. ............ 

PER~ANENT WORKING CAPITAL 0 0 0 0 0 4351 5630 5919 !i!l7.4 !1906 

--------------------------------
_., __ ., ___ .. -.... - .. -- ................. .. ---_ ....... .. -.... -...... -------- ................ .. -.. --....... .. .. -.......... .. .... -...... 

CHANGE IN WORKING CAPITAL 0 0 0 0 0 4351 1279 289 4 ·I & 

-------------------------------·- ...... ----- -------- -------- -------- -------- --·----- -.... --- .. - ..... - -....... - .. - - - .. M - .. 



*"* FEAS•Bll 11" STUOV ON CFMENT PROJECT IN Mi.OAOASCllR ••• 
WORKING CAPITAL STATEMENTS 

PllGE ?. 

CASE 2-!l - BASE CASE - CUSO l~~•ll 

YEAR 

CURRENT ASSETS 

ACCOUNT R;CEIVARLE 

ACCOU"i! RECE I Vll8LE C(IOMEST IC> 
ACCOU'<T "IECE I VA8LE CEXPORT l 

I N\'E"iTORI ES 

pqc~·}Cl ! NVE~TORV 

~·ATE'll"-'- 'NV <PAPER SAC'<> 
""A!ER JAL INV IPVRITE.COAl > 
M.\!ER I AL I NV IGVPSu"4l 
MATERIAL INll <DIESEll 
MATER1:.L 1~,v <CONSUMABLES> ... 

o~E~~Tt~G CASH ~ 
- - ----- - - - - - ---- - -- -- - - - -- -.:_.,._ -
C~RR~ ... T L!A3•~1T:ES w:Q DEST 

ACCOU>;T P . .\YA9L c 

OTHER LIABILITIES 

PERMANENT WORKING CAPITAL 

CHANGE IN WORKING CAPITAL 

1002 2003 2004 2005 2006 2007 2008 2009 2010 201 I 

10812 1080ti 10735 10656 10588 9181 9881 9881 9881 9881 --·---- ..................................................................................................... - ..................................................................... ... 

5576 555? 5526 5496 !\472 547,> 5472 fi41? !\117;! 547;' 
--· - ---- - - --- - - - -- - - . --- ------ .. - - - ------ - - - .. -- . - - - - -- - - - - - - - .. -.. - - - - - .. -

3612 
1964 

5295 

2655 
1141 
~ 1 11 Ll 

156 
ao 
83 

4040 
I 5 I 2 

5254 

26·13 
, 1 12 

11 80 
1~6 

ao 
83 

45 I I 
I 0 I 4 

nog 

21\)0 
1 OP.O 
11 e.o 

1!:>'i 
80 
11.l 

5029 
4611 

51 f>9 

2616 
1044 
I 1110 

1 ~f> 

80 
83 

54 7 2 
-o 

51 1 6 

?(;OJ 
1014 
I 1110 

156 
80 
83 

0 0 D 0 0 

5473 54J I 53113 51~0 52'4 

54 7 ! 
- 'l 

440'1 

I 8'3•; 
101·1 
1 I II· l 

1!> 
8•) 
e 1 

'i4, 2 
-o 

11.\0~ 

1 ~ ~· F; 
1u14 
I 1 ~() 

156 
110 
63 

, ) ~I 

!i21!.J 'i?!o: 

54 12 
0 

~~ ,, ') q 

111 'If, 

I() 14 
I: JU 

: ,.,G 
110 
nJ 

0 

~7~4 

--- -- -- . - .... ----- -- - ----- -------- - - ---- - - -.. --. - ' . -- - -... - -- ...... -

5475 5431 53 !3 5330 5284 !128·1 !121111 !i;!84\ 

------- ..................... ------ ------- .. -------- __ ., ___ ... -------- ................ -

!ill 7:? 
.. o 

440'1 

11196 

10'" 
11110 

, !J6 
110 
113 

() 

!>?114 

521111 

!ill/; 
-'1 

·1·1f:'I 

, "Ot; 
t (J 1 ,, 

1 1 ~· 
t'.t: 

6 •: 
~ ., 

r: 

57 ~ ,: 

!'1?114 

0 0 0 0 0 l) 0 0 0 0 ------- -------- -------- -------- -------- ............... -------- -------· ......... -...... --·-----
5397 5375 5352 !1326 5304 459•i 4596 4!191; 4!196 4!196 

------- -------- -------- -------- -------- .............. -------- -------- -------- --------
-509 -21 -24 -26 -22 -70 I 0 0 0 0 



••• FEASIBILITY STUOV ON CEMENT PROJECT IN MAOAOASCAR ••• f>AOE 
INCOME STATEMENTS 

CASE 2-B - BASE CASE - !USO 10001 

YE A.'l 1997. 1993 1 '!'14 1995 19!1f. I 997 1 !1!111 19(19 :?000 ;>001 

O?ERA.TING l~C0-.0t 0 :i 0 0 f) 33948 4 55 ~· e d'.ffiOt\ 51 c;os 5:11\4 7 
--------------------- ----------- -- - - - - - - - --- - . -- -- - - - . - - - - - - - --- . - ---· - -- - -- -. - - - - ··- -

TOT A.L SALES REVENUr 0 0 u 0 0 3194~ -1!.>5'1'8 4960& ~ 1 t)Ol1 !'d&•ll 

COSl OF S·\LfS 0 0 0 0 0 2917.8 .111;•1 'lf\'JOO .1~r,72 ~1140 1 i 

------------- -------- ----------- - -- - - -- ---- - - - - -- - - - - - - - - . - ... ---· 
Vll'll A.BL[ COST 0 0 0 0 0 1 i'] ·1 q 1 l'i :<•I 1~514 1 &!10'i 1e1a.1 
DIRECT FIXED COST 0 0 0 0 0 f106'i !>Of.<, ~.06!'1 'J06~) bOIP, 
DE?RECIAT!ON ANO AMORTIZATION 0 0 '.) 0 0 \ 494 7 14'M7 '4 Joi 1 1 4 !J.I I 

1 "~·~ l IN~ IN PRODUCI 1NVENTOR1 0 0 0 0 0 :?f.fi;> 4;•.i .~6 f, - \ () 

G'lOSS PROFIT ON SAlES 0 0 0 0 0 4 ;>('I 84!. 7 11106 1 ·tf,.,P1 1 ~i 2 •1 ~· 
--------------------- ----------- - - - ----- ---- - --- -- - . - -- - -- - - -- - -- - -- --- ·------ ··- . -- -

SALES EXPE~S[S/AOMI NI ST RAT I ON 0 0 0 0 0 Jftll4 4411 fj !>Ul'.l 51.1 r. i; ~ \ :i 

•)PE RAT I NG PROFIT 0 0 0 0 0 336 401 1 fi0116 744 '.) 892~1 

. -------------------- ----------- ----·--- -------- -- --- .. -- . - - - - -- - ..... -· -- --- -- .. -- - -. - - --..... 
~JN-OPERATING EXPENSES 0 0 0 0 0 7034 66' 0 5780 4778 407 1 
---------- ----------- ----------- -------- ................ -------- -------- - ....... --- .. -------- -.... --. - .. -------- -------- --------

INTEREST ON LONG TERM DEBT 0 0 0 0 0 6902 61!14 5486 "778 40 7' 
INTEREST ON SHORT TERM DEBT 0 0 0 0 0 132 4' 6 293 0 0 

NET PROFIT OR <LOSS> BEF"'nE TAX 0 0 0 -o -o -&69& - 2!1!19 307 2670 48511 
--------------------- ----------- -------- -------- -------- -------- -------- ----·---- -- --.. -· - - - -- .. ---.. ---- - .. -- -- - .... - --

INCOME TA.X 0 0 0 0 0 0 0 0 0 0 

NET PROFIT OR IL OSS> AFTER TAX 0 0 0 -o 0 - 6f;9$ -:?5!19 307 ;;>f.70 411511 
--------------------- ----------- -------- -------- -. - -- - -- -------- ............... - - - - .. --- - - - - - -. - - -- ....... -- .. -- - .. - - - - - -- -

DIVIDENDS 0 0 0 0 0 0 0 0 0 Cl 

RETAINED EAR~INGS 0 0 0 -0 - 0 -6698 -2f,q9 Jo·1 :?610 481\11 

--------------------- ----------- -------- -------- -------·· -- - - - .... - - - .. --. - - --- -- - - - - - --- . -- . -- - - ... --- ··- --- -- -



*U FEASIBIL ITV STUDY C1'I CEMEl'T PROJECT IN MADAGASCAR •t• 
INCCJ,IE STAlEMENTS 

CASE 2-B - BASE CASE - CUSD 1000l 

VEAR 

QPcRA7·NG INCO~E 

7~TAc SALES REVENUE 

CQS7 Qj:" S~~ES 

~ARIABL COST 
OIRE:T IXcD COST 
~EP~ECi !•ON AND AMORTIZA~ION 
!N: I~ PRODUCT IN~ENTORV 

GROSS PR0••" ON SALES 

SALES ~~~ENSESIADYINISTRATION 

OPERATING PRO<IT 

NON-OPERATING EXPENSES 

INTEREST ON LONG TERM OEBT 
INTEREST ON SHORT TERM DEBT 

NET PROFIT OR CLOSS> BEFORE TAX 

l~COME TAX 

NET PRQ<1T OR CLOSS> AFTER TAX 

0 IV I DE NOS 

RETAINED EARNIN3~ 

20C2 

55897 

558A7 

3280'> 

111 50 
5 ;;5 
8 90 
- ! ) ~ 

?3082 

7057 

16025 

3363 

3363 
0 

12662 

3799 

88'54 

0 

811G4 

2003 

58348 

58348 

321 71 

18104 
5065 
8990 

- 1 2 

26177 

7873 

18304 

2655 

2655 
0 

15649 

4695 

10955 

0 

10955 

:'0Cl4 

61Q!)1 

61O!:i1 

3201 I 

1 7943 
5065 
~'l'l(' 

- 1 3 

?'30'10 

IHI') 

20270 

1947 

1947 
0 

18323 

5497 

1 :?a26 

0 

1 2!126 

2005 

64Cl21 

64021 

31815 

I 776~ 
1)065 
8990 

- 15 

3718~ 

:i 1 ':J£. 

2?430 

1239 

1239 
0 

21191 

6357 

14834 

0 

, 4113·1 

?00& 

6f,')~.1 

6&'i64 

3, 6~ ~I 

1 7 '5, !'> 
!:>06~ 

11,1r1n 
· 11: 

~.,~I.:\ :J 

101;0::..: 

242B3 

531 

531 
0 

2375;? 

7126 

1C.626 

0 

1Cfi2C 

2~() ! 

fil\'i~o\ 

G6~6•! 

;..' 1~1 ;) 

1 ] I\ 1 ~I 
506! .. 

J e !·, 
. 7 l"'i l 

":1 r~: 

: 06':'0 

J219J 

0 

0 
0 

32193 

9656 

?25~5 

0 

,1 2133~ 

:'U0.'3 

·~ f) ~\64 

6~1 50·\ 

7. l l)f; r, 

l 7 6 I ~; 
')(If,~. 

JP.!l 

,, ~ ~) (} 1) 

I ~ 1 C 1) .""I 

J :'901) 

0 

0 
0 

32900 

9870 

no10 

0 

230~·.1 

? ()() 1 

ii f :·;• 4 

fi f)'J ·~ 4 

•) . j I ) I , r~ 

1 'f 1 r) 

•1"Jr)!J 

) ~ r, 

·1 1:1'' 

,1; ):1 

1 n,10 

0 

0 
0 

3 ?9rJO 

~810 

2 31):-!0 

0 

~) 'l~] 0 
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~0 I'.\ 

( f, •Jt: '1 

t;r.!·1fi ·1 

;) 10£,•, 

, /1.1 11 

f I fl f. ~ l 

-, ~ '" 

,\ .. , 
I (>ti ~j' 

.:. 2i:-, ., ~J 

0 

0 
0 

:inoo 

9870 

?'.iO~O 

0 

;'3o:in 

~l ·/ ' 1 

r. f' •1 ( .. ~ 

Cd; ~d~·l 
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***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

CASE 2- 9 - BASE CASE - <USD 10001 

YEM~ 

souqc;o o;::- FUNL>S 

CASH GENERATED 

PRO;:- T AFT TAX. BFR INT 
OE~R CIAT:ON AND AMORTIZATION 

FINAN'. AL RESOURCES 

i;HAf>E Cl\PITAL 
LO\;G TERM DEBT 
SH~'lT TER"1 DEBT 

us<:s o~ F"UN;)S 

r1~ED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DE~RECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEBT SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

DIVIDENDS 

CASH INCREASE OR <DECREASE> 

BEGINNING CASH BALANCE 
ENDING CASH BALA~CE 

1992 

227 

0 

0 
0 

227 

68 
159 

0 

226 

226 

0 
220 

6 

0 

0 

0 
0 
0 
0 

0 

0 

0 
0 

1993 

1280 

0 

(1 

0 
12~0 

384 
896 

0 

1280 

1280 

445 
740 

95 

0 

0 

0 
0 
0 
0 

0 

-0 

0 
0 

1994 

43576 

0 

0 
0 

43~76 

13073 
30503 

0 

43576 

43576 

444 
37823 

5309 

0 

0 

0 
0 
0 
0 

0 

-0 

0 
-0 

1 <195 

116956 

0 

0 
0 

46956 

14087 
32869 

0 

469:.>'i 

46956 

0 
39077 

7879 

0 

0 

0 
0 
(j 

0 

0 

0 

- 0 
-0 

1996 

44564 

0 

0 
0 

44564 

1 :1'841 
29963 

1759 

4 :?805 

42805 

0 
33724 

9081 

0 

0 

0 
0 
0 
0 

0 

1759 

- 0 
1759 

1997 

20825 

152113 

316 
1'·94 7 

!0542 

(J 

(' 

5">•12 

22">8/, 

0 

0 
0 
0 

4351 

'8232 

9439 
1759 
6902 

13:? 

0 

.. 1 759 

1759 
-0 

1 'l911 

'.';!869 

18957 

Mll 1 
1•1':M7 
39~2 

0 
(J 

~?12 

22~69 

0 

0 
0 
0 

1279 

21591 

91139 
[1542 
61 '.34 

416 

0 

0 

-0 
-o 

199q 

2IO~J 

2103.J 

60 ~·~ 
!4 ~·1 7 

0 

,, 
ll 
() 

'~4?1J 

0 

0 
0 
0 

2119 

l'l I 3 1 

943!1 
3~~2 
5466 

293 

a 

16 1 :i 

-') 

'6 1 .1 

PAOE 

20CO 

?239€ 

2?'i'h 

7449 
14'l·I I 

() 

() 

0 
Cc 

1·122 .~ 

0 

0 
0 
0 

4 

'42' 7 

9439 
Cl 

11 l?e 
Cl 

0 

8 1 7" 

1 r, I 3 

'J 7 8 7 

2001 

?'.!~ 7f. 

;> ·' ~ 7 h 

Rq2q 
11\14.., 

u 

() 

0 

(; 

I :~ 4 ~1 :~ 

0 

0 
0 
0 

- '8 

13510 

943~ 

a 
4071 

0 

a 

10Je.i 

9 1 B ·1 
n1 ro 



•••FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR••• 
FUNDS FLOW STATEMENTS 

f>AGE 2 

CASE 2-!l - BASE C"SE - <USO 10001 

VEAR 

SC'..J'lC~ oo ;:u,as 

C~-:i·• GE\tqA·co 

?HO"'T Ar' TA~. BFR INT 
~~?R~CIAT!ON AN~ A~~RTIZATION 

FINA~C•AL RESOURCES 

S .... .\;:\:'.: CAP'' TA.~ 
:..J"J 7Eqy D~~T 
s.-.~qr r:q~~ 0::31 

~s:.:s o~ ~uN:>S 

~IXEO CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WOR~ING CAPITAL 

DEBT s:'W!CES 

?~ v ENT OF :O\G TFRM DEBT 
ENT O• SHORT TERM DEBT 
ST ON LONG TERM DEBT 
s• ON S~ORT TERM DEBT 

.: D=,:s 

CAS~ 1NC'lEASE 0~ <OE:RcASE> 

BEG'N\1\G CASH BALANCE 
E\~l\G CAS" BALA~:E 

200;' 

2121 0 

? 121 6 

1 2 :;~s 
89!10 

0 

0 
0 
0 

1 :?2!12 

2003 

22599 

?2599 

13609 
89SO 

0 

Ci 
0 
0 

12072 

;>004 

23163 

23763 

1.: '7 3 
,990 

0 

0 
(' 

1 I 36:? 

2005 

25063 

25063 

16073 
11990 

0 

0 
0 
0 

10652 

2006 

:>614 7 

261 •I' 

,, 15 7 

11990 
0 

(l 

() 

0 

9948 

2007 

2292~) 

72~?ll 

225~!1 

3B5 
ll 

[J 

0 
(, 

- 70 7 

?.DO~ 

?]•\ 1 f> 

'."' ·1.1, 5 

2~03fl 

365 
n 

() 

() 

l) 

-----· -- -------- -------- -------- -------- -------- -------
0 0 

0 0 
0 0 
0 0 

-509 -21 

128ll2 12094 

94:19 
0 

331'3 
0 

0 

9439 
0 

2655 
0 

0 

0 () 0 

0 0 0 
0 0 0 
0 0 0 

-24 -26 -22 

113S6 10678 9970 

9439 
0 

1947 
0 

0 

9439 
0 

1239 
0 

0 

9439 
0 

531 
0 

0 

0 0 

0 0 
0 u 
0 0 

- 70 7 0 

0 0 

0 
D 
0 
D 

0 

0 
0 
0 
0 

0 

?0[J9 

? 34 I r1 

7. )4 I 1) 

? )(J J 'l 
:i ~. l~ 

0 

I) 

') 

ll 

ll 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

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

?rJ: I) 

~ .14 1 ~i 

~ J .·., ~·) 

;i :; 0 ... ~: 

H~­
r; 

(I 

() 

rr 

[) 

0 
0 
0 

0 

0 

0 
D 
0 
0 

0 

;•CI I 

;· 3 '1 ',. 

')4 •, 1, 

i } :i '! , 
] ~ !' 

,_, 

s 

~ 

0 
0 
0 

I) 

D 

0 
0 
0 
0 

0 

e9;•4 10521 12401 14411 1r.199 23s21 23415 2~415 ?341!• ;·31115 
-----· -- -------- -------- -------- -------- -------- -------- ----· --- ----- -- ·-------

20170 29094 39621 52022 66433 112632 106260 12QL15 153C90 176~06 
29~!\4 39621 52022 66433 82632 106260 129675 153090 176506 1899?1 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MAOAOASCAR *** 
BALANCE SHEET 

f'AOE 

CASE 2-B - BASE CASE - <USO 10001 

YEAR 

ASSETS 

CURRENT AS.>': 7S 

J"ERAT·NG Cl\S'i 
ACCOUN7 RECEIVA9LE 
I ~VEN70'11ES 

AC: EXCESS C-\S~ 

'-IE' "I XED ASSETS 

, ~11~sn•;o..,r 

'.,0~-0 P'1 ASSETS 
OEPRE !ABLE ASSETS 
INTER ST DRG CCNSTR 

LESS ACC DEPRECIATION 

LIA91LITIES 

C~RRENT LIABILITIES 

A.::COl:NT P.\V/\BLE 
CURRENT PO~flON OF LIT DEBT 
S!-iORT TEA"' DEST 
CTHER LIABILITIES 

Fl'\EO Ll-'BILITIES 

LONJ TERM :EST 8-'LANCE 
0 T ME A ~ ! XE D L 'AB IL IT I Es 

STOCK HCL ::JERS Et~~ I H 

SHARE CAP I~ /\L 
ACC RC:TA:N:oD E-'RNINGS 

LIAS'LITIES ~ S/H EQUITY 

1992 1393 1994 199'; 1996 1997 1998 

221 1506 45082 92038 136602 1279j;~ 1 15840 

• c 
I 

226 

226 

D 
22() 

' 
0 

0 

0 
0 
0 

0 

1~06 

1506 

445 
960 
I 01 

0 

0 

0 
0 
0 

-0 

.~~JQ32 

4508:> 

889 
JS 783 

5410 

0 

') 

0 
0 
() 

-0 

s:?;_1-,o 

9?0'.B 

889 
77860 
13289 

0 

0 

0 
0 
0 

17c;9 

1348·13 

~ 34e.13 

889 
I I 1584 
22370 

0 

8065 

0 
3602 
4464 

-0 

1 19~96 

134e43 

!1&9 
111584 
22370 

14947 

10A90 

0 
5~45 

5645 

·O 

I 04950 

1 3°H4:J 

869 
1 1 1584 

22370 

29893 

19!19 2000 2001 

10~107 96118 917CI 

1It.~1 

0 
5f.1 1 2 
5 l~ 7 '] 

1 f, I 3 

90083 

134~4~ 

P.89 
1 1 15 ~4 
22370 

44840 

I I ·17 5 

0 
~ tj 1 8 
5857 

Cj 18; 

7 '"·0~6 

1 ~4 ~4 3 

eag 
11 1584 

223 7 0 

59787 

I 1421 

(I 

5596 
587 ·, 

2 (j 7 "'! '~ 

61J 11 fl 

I 34e4 ., 

&D 
I I 15!4 

?2370 

74 733 

159 1054 31556 64427 96149 94206 84684 71645 62186 52710 

0 0 0 0 11198 18694 18611 15011 14991 14954 

0 
0 
0 
0 

159 

159 
0 

68 

&I 
0 

227 

0 
0 
0 
0 

1054 

1054 
0 

452 

452 
0 

1500 

0 
0 
0 
0 

31557 

3155! 
0 

13525 

13525 
0 

45062 

0 
0 
0 
0 

64427 

64427 
0 

27612 

27612 
-0 

9203~ 

0 
9419 
1759 

0 

~4~51 

84951 
c 

40453 

40453 
-0 

136f.02 

3 714 
9439 
5542 

0 

75512 

75512 
0 

33755 

40453 
-6658 

1279152 

52ti0 
9439 
3~12 

0 

66073 

6607.1 
0 

31156 

40453 
-9:>9 7 

1 15640 

5!;72 
9439 

0 
0 

56634 

56634 
0 

:, 1 462 

40453 
-6991 

1 ())I 07 

5552 
9439 

0 
0 

47195 

4 7 I 95 
0 

3.\ 13 ~ 

40453 
-63?0 

96Jl8 

5515 
9'39 

0 
0 

3 7756 

371!>6 
:J 

3l!i91 

40•53 
- 141;)2 

'l 1 7:l 1 



***FEASIBILITY STUDY CW CEMENT PROJECT IN MADAGASCAR*** 
BM.ANCE SHEET 

~-

PAGE 2 

CASE 2-B - IASE CASE - <USO 1 000> 

YEAR 

ASSETS 

CURRENT ASSETS 

OPERATING CASH 
ACCOUNT RECC:IVABLE 
INllENTORIC:S 

ACC EXCESS CASH 

NET FIXED ASSETS 

INllESTM:NT 

NON-liEPR ASSETS 
DEPRECIABLE ASSETS 
INTEREST DRG CONSTR 

LESS ACC DEPRECIATION 

LIABILITIES 

CURPENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORTION OF LIT DEST 
SHORT TERM DEBT 
OTHER LIABILITIES 

FIXED LIABILITIE'. 

LO"lG TERM DEBT BALANCE: 
OTHER FIXED 1.IASILITl!.S 

s~oc~ HOLDERS EQUITV 

SHARE CAPITAL 
ACC RETAINED EARNING~ 

LIABILITIES & S/H EQUITY 

2002 20•:"' 2004 2005 2006 2007 2008 2009 201 0 201 1 

91086 92557 95696 101236 _108380 130915 153945 17•i974 200004 7.23034 

10672 10806 101;,5 10656 10588 9881 9881 '18111 911111 9661 

0 
5576 
5296 

29094 

0 
5552 
5254 

39621 

0 
55?.<; 
5209 

52022 

0 
5496 
5159 

66433 

D 
547~ 
51 16 

62632 

0 
5472 
4409 

106261) 

0 
5472 
4409 

129675 

u 
'i4 72 
·l409 

15: 109') 

0 
5472 
4409 

176506 

c 
547? 
440'! 

19992: 

5 1 1 2 0 4 2 1 3 0 ~ 3 1 .; I) 2 4 1 5 0 1 5 1 5 q 1 4 77 4 1 4 3 8 9 1 .i 0 0 3 1 3 6 1 8 \l 2 :· 1 

134843 

889 
111584 

22370 

83723 

43231 

14914 

5475 
9439 

0 
0 

28317 

28317 
0 

47855 

40453 
7402 

91066 

134843 

889 
111584 
22370 

92713 

13464' 

8€.9 
111564 
22370 

101703 

134843 

889 
111584 
22370 

110693 

33748. 24261 14769. 

14870 148;>2 14769 

5431 5383 5330 
9439 9439 9439 

0 0 0 
0 0 0 

18878 9439 0 

18878 
0 

58809 

40453 
18356 

92557 

9439 
0 

71635 

40453 
31 1 62 

95896 

0 
0 

8641;9 

40453 
46016 

101236 

134843 

689 
111584 
22370 

119684 

5284 

5284 

5284 
0 

0 
0 

0 

0 
0 

103095 

40453 
62642 

108360 

134843 

889 
11, 5t4 
22370 

120069 

5284 

5284 

5284 
0 
0 
0 

0 

0 
0 

125630 

40453 
85177 

130915 

1341143 

8119 
111 se4 

:>2370 

1:>0454 

5254 

5284 

5284 
0 
0 
0 

0 

0 
(' 

1486€0 

40453 
108207 

153945 

13-184~ 

~113 

11 1584 
2:!3 70 

12()1140 

q284 

! i284 

! i2e4 
0 
0 
0 

0 

0 
0 

1 7 I 690 

41 )453 
13 1 237 

I 7• ;g 7 4 

13484 .l 

8119 
1 1 1584 

22370 

121225 

5284 

5284 

52e4 
0 
0 
0 

0 

0 
0 

194720 

40453 
154267 

?00004 

1 34e,,1 

llR~ 

1, 156·' 
22370 

121610 

5284 

5211·1 

5;:84 
c 
0 
0 

0 

0 
0 

217750 

40451 
177297 

?2303-1 



••~ FEASIBILITY STUDY O~ CEMENT PROJECT IN MADAGASCAR*** 
LONG TERM DEBT 

CASE 2-11 - BASE CASE - <USO 1000> 

AMOUNT OF DEBT 94390 

INTEREST Rl\TE 7 500 PER CENT /'fEAR 

REPAVME~T 10 VEAR-EQUAL-INSTALLMENT-REPAYMENT <Sf Ml ANNUALl 

YEAR SER NO PRINCIPAL INTEREST DEOT SERI/ICE BALANCE ,\FT PAYMENT 

1992 I 0 0 0 79 
2 0 0 0 159 

1993 3 0 0 0 606 
•I 0 0 0 1054 

1994 5 0 0 0 1 f.3C6 
6 0 0 0 31557 

1995 7 0 0 0 47992 
s 0 0 0 64427 

1996 9 0 D 0 794DC 
10 0 0 0 94390 

1997 11 4720 3540 8259 896 71 
:2 4720 336:'1 8082 84951 

19911 13 4720 318f. 7905 8023' 
14 4720 3009 7128 75512 

1999 15 4720 21132 7551 70793 
16 4720 2655 7374 65073 

2000 17 4720 2478 7197 61354 
18 4720 2301 7020 56634 

2001 19 4720 2124 6843 51915 
20 4720 1947 6666 47195 

2002 21 4720 1770 6489 42476 
22 4720 15!13 6312 37756 

2003 23 4720 1416 6135 33037 
24 4720 1739 5958 28317 

2004 25 4720 1062 5 71! I 23591! 
26 4720 81!5 5604 111~711 

2005 27 4720 7011 5427 I 41 !JO 

28 4720 531 5250 9439 
2006 29 4720 354 5073 4720 

30 4720 117 4896 0 
2007 31 0 0 ') 0 

32 0 D 0 0 
2001! 33 0 (J 0 0 

34 0 0 D 0 
2009 35 0 0 0 0 

36 0 0 0 0 
2010 37 0 0 0 0 

311 0 0 0 0 
2011 39 0 0 0 0 

40 0 0 0 c 

TOTAL 94390 37166 131556 0 

PAGE 
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••• FEASIBILITY sruov ON CEME~T PROJECT IN MADAGASCAR *** PAGE 
~OOUCTION AND SALES PLAN 

CASE 3-A - BASE CASE - CUSD 1000> 

VEAR 1992 1993 1994 1995 1996 1997 1999 1999 2000 2001 

RATED CAPACITY CCL INKER> 0. 0 0. 0 0 300000 300000. 300000 300000 300000 
:APACITY UTILIZATION 0 0 0 0 0 0 0 0 0 0 0 700 0. 950 1 000 1. 000 1 000 
PRODUCTION <VOLUME> 0. 0 0 0 0 210000 2&!1000. 300000 300000 300000 
INCREASE IN INVENTORY 0 0 0 0 0 17262 6165 1233 0 0 
SALES VOLUME <DOMESTIC CEMENT> 0 0 0 0 0 1!10!104 1 7091 9 193327 217927 244939 
UNIT SALES PRICE ~ 0 0 0 0 0 0 0 0 0 0 17~4 0 1 734 0 1734 0 1734 0 1734 
-------------------------------- -------- -------- -------- -------- -------- -------- ------ -- -------- ·------- -----··--
SALES REVENUE 0 0 0 0 0 26102 2964 2 33529 37795 42480 

SALES VOLUME <EXPORT CLINKER> 0 0 0 0 0 4110Z3 114490 112e76 9045!; 6448Z 
UNIT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 0440 0 0440 0 0440 0 0440 0 0440 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- --··----- .. - - - - .... - - - - .......... 
SALES REVENUE 0 0 0 0 0 211 3 50311 4967 39110 2e:n 

TOTAL SALES REVENUE 0 0 0 0 0 21121!; 346110 3114~5 4 177 5 4'\3 1 7 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR *** PAOE 2 
PRODUCTION AND SALES PLAN 

CASE 3-A - BASE CASE - (USO 1000> 

YEAR 2002 2003 2004 2005 2006 2007 20011 2009 2010 2011 

RATED CAPACITY !CLINKER> 300DOO 300000 300000 300000 300000 300000 300000 300000 300000 ~00000 

CAPACITY UTILIZATION 1. 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 
PRODUCTION <VOLUME> 300100 300000 300000 300000 300000 300000 300000 300000 30CJOO 300000 
INCREASE IN INVENTORY (l 0 0 0 0 0 0 0 0 0 
SALES VOL U\.IE !DOMESTIC CE~ENT> 274'04 312000 312000 312000 312000 31?000 312000 312000 312000 312000 
UNIT SALES PRICE 0 1134 0 1 734 0 1 734 0 1734 0 1734 ~ 1734 0 1734 0 1734 0 1734 0 1734 

-------------------------------- ------·-- -------- ·------- -------- -------- -------- -------- -------- --··----- -- --- .. --
SALES REVcNUE 41525 54, 10 54110 54110 5411 0 5411 0 54110 5411 0 541 1 0 54 1 1 (J 

SALES VOLUME <EXPORT CLINl<ER> 359511 -o -o -o -0 ·O -0 . 0 -o 0 
UNIT SALES pq1ce 0 0440 0 0440 0 0440 0 0440 0 0440 (, 0440 0 0440 0 0440 0 0440 0 0440 

-------------------------------- -------- -------- -------- -------- -- -- -- - - - -- ---- ------ - - -- . - .. - -- . ·- --- ·- ·-. 
SA.LES REVENl.:E 1~82 -o -o -o -o . 0 -0 ·O . 0 (J 

TOTAL SALES REVENUE 49207 54110 5411 c 541 10 5411 0 54110 541 1 c !J4 11 0 !'.411 0 5'1, , (J 



*''FEASIBILITY STUOV ON CEMENT PROJECT IN MllOllOASCAR ••• 
PRODUCTION COST ~TATEMENTS 

CASE 3-A • BASE CASE - CUSD 1000> 

YEAR 

PRODUCTION !VOLUME> 

RAW MATERIALS 
PV RI TE CI NOE R 
OVPSUM 

UTILITIES 
FUEL <COAL> 
Dt ESEL 01 L CCL! 'll(ER> 
01 i:SEl 01 L I CEMENT I 
ELECTRIC POWER 

CCNSUMBLES 
~IRE aRICKS 
STEEL BALL 
LUBE OIL 
F.XPLOSI \/ES 

KRAFT PAPER SACK 
KRAFT PAPER SACK <TRUCK> 
l(RAFT l•APER SACI( <BOATI 

VARIABLE COST 

EM?l OVMENT COST 
MAINTENASCE COST 
l"!SURANCE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLANT CONSTRUCTION 
OUARRV OEVELOPEMENT 
UTILITY FACILITIES 
OFFSITE FACILITIES 
FINISHING MILL 
PREOPERATIO~AL EXPEXSES 
INTEREST OURINO CONSTRUCTION 

DEPRECIATION ANO AMOR!IZATION 

TOTAL FACTORY COST 
UNIT FACTORY COST 

SALES EXPENSES 
TRANSPORTATION COST 

SALES EXPENSES/ADMINISTRATION 

INTEREST ON LONG TERM DEBT 

INTEREST ON SHORT TERM DEBT 

TOTAL PAODUCTION COST 
UNIT PRODUCTION CO~T 

1992 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1993 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
') 

0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

1994 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 

1995 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
•) 

0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

0 0 

D 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

0 0 0 0 
0 
0 

0 0 0 
0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 0 0 

1996 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
u 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1997 

210000 

749 
101 
649 

3098 
2186 

616 
0 

296 
129 

I\ 1 
18 
1 e 
116 

16 75 
1271 
40" 

5651 

374 
3150 
1280 
4804 

10415!1 

6423 
713 
1196 
390 
687 
762 

4274 
11114!1 

24601 
0 II 71 

141 
0 

141 

6553 

86 

31380 
0 1491\ 

1998 

281000 

I 01 7 
137 
8110 

ol084 
2\167 
6H 
172 
30 7 
167 

Iii\ 
20 
2 ! 
62 

1902 
141\41 

4!18 
7170 

374 
3150 
12!0 
41804 

119741 

6423 
713 
896 
390 
687 
762 

41274 
14114!! 

26120 
0 091& 

1999 

300000 

1070 
14141 
927 

41499 
31 7.3 

638 
431 
307 
1 79 

67 
;>) 

21\ 
6h 

215 I 
1633 

b I 'J 
"1900 

114 
31~0 
1280 
4SCI\ 

12704 

6423 
7 I 3 
ll!l6 
~90 

687 
762 

4274 
14145 

2685'> 
0 08Q5 

17 3 1 32 
133 !H4 
407 116 

!18111 !1209 

0 0 

32408 
0 I 13 7 

3?835 
0 I 095 

PllOF 

2000 

300000 

1070 
144 
9?.7 

"781\ 
3123 

611! 
7 1 6 
:">07 
I ll5 

ti 1 
:'6 
21 
6Ei 

241?,•; 
I II\ 1 
5~1·, 

114611 

3 14 
3150 
128'l 
41804 

13261! 

6423 
713 
896 
390 
61! 7 
762 

1\2 '/4 
14145 

27414 
0 0114 

20~1 

969 
1 I 77 

4!!37 

(\ 

'.!11 :?8 
0 I I 01\ 

2001 

300000 

1070 
144 
97·1 

!1096 
3173 

638 
1028 

307 
1'! I 
Iii 
?'J 
:10 
G6 

"7;!6 
20G'J 

r, ~·, 7 
q()l!J 

'114 

31 !:.O 
I 2110 
4304 

133811 

11423 
713 
896 
390 
6t1 
76 2 

4?. 14 
1414~ 

~11033 
0 0'134 

27. 7 
I 391 
1611 

386!'1 

0 

33!1 I~ 
0 I II l 



+••FEASIBILITY STUDY ON CFMENT PROJECT IN MADAGASCAR ••• P/IOE 2 
PRODUCTION cosr STATEMENTS 

CASE :l-A - BASE CA.SE !USO I 000) 

YEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010 20 I I 

PRODUCTION <VOLUME> 300000 300000 300000 300000 300000 300000 300000 300000 300000 300000 

RAW MATERIALS 1070 1070 I 070 I 07('1 1070 1070 1070 1 070 1070 1070 

PYRITE Cl'1'.lER 144 144 144 144 I 44 I 4'1 1 4'I 144 IU I 44 

GVPSU\I 927 927 927 9;>7 927 9;>7 927 927 927 9:' 1 

UTILITIES t;439 58 71 58 71 '5117 1 51171 o;a 11 ~1171 5117 I !\II 71 !18 11 

FUEL <COAL l 3123 3123 3 I 23 3123 3 I 23 3 I ;>3 3123 3123 31?3 3I?1 

DIESEL OIL <CLINl(ER> 6311 6311 6311 63& 6311 6~11 638 6.111 638 6:111 

DI ESE' 0 IL CCEMENT> I 3 71 11103 11103 I 1103 1803 1803 I 1103 11103 1803 I l!rJ 'I 

E<.EC1~1C POWER 307 307 307 307 307 307 307 307 307 30·1 

CONSUM:ILES 193 207 207 207 207 207 207 ;>O I 201 201 

FIRE CR1.:KS 67 6? " 67 67 67 6 7 67 61 f;/ 

STEEL BALL 32 37 37 37 37 3·1 37 3 I 31 11 

LUBE OIL 34 311 Jll 38 311 311 38 311 H :" 
EXPLOSt\IES 66 6& 16 66 66 66 66 G6 66 GI, 

to::RAFT PAPER SACK 3056 3472 34 T2 347~ 34 72 34n 341;;> :Mii' J4 7 ;> 1" I? 

KRA~T PAPER SACI( (TRUCK> 2319 2635 26]!> 2G35 263!\ 26 35 ~63'5 t>t;J!:, ;>CD"> ;?li:1'\ 

KRAFT PAPER SAC~ <!!OAT> 131 1137 8]7 ll3 7 II 3 7 81' 11:n t\H & 11 "''i, 
VARIABLE C:>ST 9763 I 062 I 10621 I 062 I ICG21 I 06;> l I 062 I 10621 I or,;> i I fl6;> I 

·------------------- ·----------- -------- -------- --- - - .. -. . - . - -· - - - -- --- --- - .... ---- . --- .. ----

fMPLOVMEN~ COST 374 314 ) r.1 :174 3 7'1 3 7'1 374 314 374 3 7 4 

M~tNTENANCE COST 3150 3150 31 !10 3150 3150 3150 3150 3 I 'j') 31~0 3 I !'ii) 

INSVRANCE I 2110 1280 1210 I 2110 I 2110 12110 128.:l 1?80 1280 1 2e 'J 

DIRECT FIXED COST 4804 4804 41104 41104 41104 480•1 41104 41104 41104 4804 

---·--·------------------------· -------- -------- -------- -------· -------- --..... -....... ................ .... -.. --- .. .. -........ - .............. -
CASH FACTORY COST 145611 1'542!1 I 542'5 1542!1 I !142!1 1'5425 I !142!1 I 1)42!1 1 !142!1 I '542!1 

-------------------------------- -------- -------- -------- -------- -------- .. .. -.... --- ................ - ...... --.... .. .. -.......... .... - .. -.. -.. 

PLANT CONSTRUCTION 6423 6423 6423 6423 6423 0 0 0 0 0 

CUARRV OE\IELOPEMENT 0 0 0 0 0 0 0 0 0 0 

UTILITY FACILITIES 1196 896 896 1196 896 0 0 0 0 0 

OFFSITE FACILITIES 390 390 390 390 390 390 390 390 390 390 

FINISHINO MILL 6117 6117 6~7 6117 687 0 0 0 0 0 

PREOPERATIONAL EXPEXSES 0 0 0 0 0 0 0 0 0 0 

INTEREST OVRINO CONSTRUCTION 0 0 0 0 0 0 0 0 0 0 

JEPRECIATION ANO AMORTIZATION 11396 11396 11396 11396 11396 390 390 390 390 390 

.. --- _.., __ ------- -- -- -- --- -- ---- .... -------- -------- --.......... - ----- .. -.. -------- ................. -- .. -...... - .. ---- --.. .. -.. --...... .. . - - - - .. -

TOTAL F~CTORY COST 22964 238n 23822 23822 231122 I !ill 16 I ~111 c I~~. I 6 I !i! 16 1!ie1 s 

U~IT FACTORV COST 0 0765 0 0794 0 0794 a 0794 0 0794 0 O!i27 0 0527 0 05? 1 0 0~27 0 0527 

--- -- .. --- - - --- -- --- --- .... --- --- -- .. -- - ---- --- - - ... - - - -- - -. " -- - - ... - - .. -.. -- -- - . --- --- - -----.. - - - " - - --.. 

SALES EXPENSES 246 271 271 2 7' ;>!I 211 ;n I n1 :i.'71 271 

TR~NSPORTATION COST 111'5'5 2440 2440 2440 2'140 2440 ?440 ;>440 ?440 24'1() 

SALES EXPENSES/ADMINISTRATION 210 I 2710 271 () 2710 2710 2710 2 710 2 7 I 0 211 0 2710 

-------------------------------- -------- - --- - - - - -------- --- - ..... ----- --- - - .. - - - - .. -- - ---- - .. - .. - - .. - " - - ---- .. -..... 

INTEREST ON LONO TER~ DEBT 3193 2520 UCll I I 7 6 504 0 0 0 0 0 

------------------- ... ---·-------- -------- -------- -------- -------- - - .... ---- - ... - -- -- .. ---.. - .. - - - --- - - - - - - .... ---- .. - --.. ---
INTEREST ON SHORT TERM DEBT 0 0 0 0 0 0 0 0 0 0 

-----------·--------·----------- ................ -------- -----·-- ................. - .. -.. --- - -------- ----...... - - " - - -.. - - .. --........ -- ........... 

TOTAL PRODUCTION COST 2117.58 2'l0!i2 28310 ;>7 709 21036 1~~'1G I 85;>6 I 11'>;>6 111~26 I 115;>6 

U~IT PRODVCTIO~ COST 0 0\142 0 ()'l68 0 09C6 0 0'124 0 0~01 0 06 l ~ 0 0618 0 06111 0 0618 a 06111 



***FEASIBILITY STUDY ON CEMENT PROJF.CT •N MADAGASCAR *** PAO[ 
WORK I NO CAPI !AL STATEMENIS 

;;ASE 3-A - AASE CASE «USO 1 ODOl 

YEAR 1992 1993 1994 199!1 1996 1997 199a 1999 2000 2001 

CURRENT ASSETS 0 0 0 0 0 !1421 6!16!1 7027 7324 7639 
-------------------------------- -------- -------- ---·---- -------- -------- ..... -.... - .. - ...................... --............ -...... -- .. - .... -..... -- ... 

ACCOUNT RECEIVABlE 0 0 0 0 0 2'193 32&'i 15 fl 3761 '.!9'111 -------------------------------- - - - - - --- -· - - - --- - -- - - - - - .. .. - - - - - . - - - - -- - - - - - - . -- . - - . - - - - -··-- - - . - -
ACCOUNT RECEIVABLE <DO~ESTIC> 0 0 0 0 0 2146 7.437 7.1 !J6 3107 H'l;> 
ACCOUNT RECEIVABLE <EXPORT> 0 0 0 0 0 347 1128 1116 6!14 46& 

INVENTORIES 0 0 0 0 0 29211 3300 '.!4!i!i 3!16;> 3681 
-------------------------------- - - -- - - -- -------- - ... - .. - - -- --------- ---- -- - - - -- - - - - -- - - - - - - . - ... -- - - ----. . -- .. 

PRODUCT INVENT ORV 0 0 0 0 () 2072 2' 4 7 '}20 I 2?!>3 2104 
MATERIAL I PN (PAPER SACK> I) 0 0 0 0 335 311() 4.10 '111 11 !:ll\~ 

MATERIAL INV IPVRI TE. COAL> 0 0 0 0 0 '151 621 6 ~J 3 653 651 
MATERIAL I NV (QYPSUMl 0 0 0 0 0 6'5 a11 !D ~IJ en 
MATERIAL INV <DIESEL> 0 0 0 a 0 I 0 14 18 2l 28 
MATE~IAL I NV <CONSUMABLES> 0 0 0 0 0 39 50 54 !15 ~ 1 

OP~ RAT I NG CASfi 0 n 0 0 0 0 0 0 0 ,_, 

-- - - --- ---- - --- --- ------ -------- -- - - --- - -------- - - --- - -- --------
CURR~NT LIABILITIES W/0 DEBT 0 0 0 0 0 1695 ;~ 1 !°) , ~370 2539 ;>7 71·, 
-------------------------------- ---- ---- -------- -------- -- ---- -·· -- -- -- -- --- - -- - - -- --- - " -

ACCOUNT PAYABLE 0 0 0 0 0 169'5 2 I 51 2310 2539 27?5 
-------------------------------- ---- _ ... -- --- ........... -------- -------- -------- _______ ,, -------- -------- .... - - ... --- ... - . -- .... -

OTHER LIABILITIES 0 0 0 0 0 0 0 0 0 0 
-------------------------------- -------- -------- -------- -------- .................... .................... -------- -------- -------- -- ---- ... -
PERMA~ENT WORKING CAPITAL 0 0 0 0 0 3726 4414 4657 4 7114 4914 

-------------------------------- -------- -------- -------- -------- ................... ................. - , .... -...... - --- .. --.... - -- .. -- .. - --------
CHANGE IN WORKING CAPITAL 0 0 0 0 0 3726 sea 244 127 130 
-------------------------------- ---- ---- -------- -------- -------- -- ------ -------- -------~ -------- .... --- --- -- . -- ---



U• FEASIBILITY STUrJY ON CF.MOH PROJECT IN MllOAOllSCAR Ut 
WORKINO CAPllllL STATEMENlS 

PllG( '1 

CASE 3-A - BASE CASE - IUSD 10001 

YEAR 

CURRENT ASSETS 

ACCOUNT RECEIVABLE 

ACCOUNT RECEIVABLE IDOMESTICl 
ACCOUNT RECEIVABLE <EXPORT> 

INVENTOR I ES 

PRODUCT INVENTORY 
11>,TERIAL l"lY (?APER SACK> 

MATERIAL INV IPYRITE.COAll 
MATERIAL INV <OYPSUMl 
MATERIAL IN_. IOIESEll 
MATER I AL I t.:V I CONSUMABLES I 

Of>E'~A T I Nu CASH 

CURRENT LIABILITIES W/0 DEBT 

ACCOUNT PAYABLE 

OTNER LIABILITIES 

PERMANENT WORKINO CAPITAL 

CHANGE IN WORKINO CAPIT~L 

2002 

7513 

41 75 

3915 
260 

3338 

1888 
611 
653 

93 
34 
60 

0 

2929 

2003 

7949 

44 48 

44 48 
-0 

3502 

1958 
694 
6 53 

93 
4 I 
62 

0 

3186 

2004 

7949. 

41\1\11 

44411 
-o 

3502 

1958 
694 
65J 

93 
1\1 

62 

(l 

3166 

2005 

7949 

441\S 

444b 
-o 

3502 

1958 
694 
6'i3 

93 
41 
5;, 

0 

3186 

2006 

7949. 

4448 

44. 8 
-o 

3502 

1958 
694 
653 

93 
41 
62 

0 

3186 

2007 

72q1 

41\48 

44411 
·O 

2e43 

1300 
691\ 
f, 5 3 

93 
4 I 
62 

0 

JIH 

2008 

7291 

44411 

44118 
·O 

2843 

1 300 
6\'4 
6!·3 

93 
1\1 
I>? 

0 

3 I 116 

2009 

7291 

4448 

4448 
- 0 

:?81\3 

1300 
G94 
653 

CJ 3 
1\1 
()~ 

0 

31~6 

2010 

7291 

44411 

11.:4 e 
·O 

21143 

I :10() 
694 
653 

9:1 
4 1 
6? 

fl 

31 e1; 

2011 

7291 

44411 

4448 
0 

2843 

I 3fl!J 
694 
6!i3 

93 
41 
6? 

0 

:i1ec 

2929 31116 3186 3186 3186 3186 3186 3186 1186 3186 

0 0 0 0 0. 0 0 0 0 0 -------- -------- -------- -------- -------- -··------ -------- -------- -------- --------
45111\ 4763 4763 4763 4763. 4105 4105 4105 4105 4105 

-------- ................ -------- -------- ___ .. ____ -------- ............... -------- ------- --------
-330 1 79 0 0 0 -6511 0 0 0 0 



•••FEASIBILITY STUDY ON CEMENT PROJECT IN MADAOASCAR *** 
INCOME STATEMENTS 

PAOE 

CASE 3-A - BASE CASE - CUSD 1000> 

YEAR 

OPERATING INCO~E 

TOTAL SALES REVENUE 

COST OF SALES 

VARIASLE COST 
DIRECT FIXED COST 
DEPRECIATION AND AMORTIZATION 
INC IN P~OOUCT INVENTOR1 

GROSS PROFIT ON SALES 

SALES EX~ENSES/AOMINISTRAilON 

OPERATING PROFIT 

NON-OPERATING EXPENSES 

INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

NET PROFIT OR <LOSS> BEFORE TAX 

INCOME TAX 

NET PROFIT OR CLOSS> AFTER TAX 

DIVIDENDS 

RETAINED EARNINGS 

I 992 1993 1994 1995 19<:''3 1 9'17 19' 18 1999 2000 200 1 

o o o o o n215 341;e:i 3849f, 41115 45311 

o o o o o 2a215 34,;eo 38495 41115 4r,311 

0 0 0 0 0 22578 25'195 26790 713q 2l'l!l7 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

5651 
41104 

14145 
2022 

5636 

7 1 70 
411G4 

14 ! (!) 

12~ 

8f)85 

7900 
4804 

14145 
GO 

11705 

84G4 
4.!!(14 

I 414~, 
•I~ 

1440, 

'.'10 81 
41104 

14145 
5, 

, 73~!\ 

0 0 0 0 0 141 .\07 776 1177 16111 

0 0 0 0 0 5495 8:~78 10929 13230 15717 

0. 0 0 0. 0 6639. 5fl81 5209 4537 3865 

o. 0. 0 0 0 6553 5t181 5209 4537 3865 
0. 0 0 0 0 86 0 0 0 0 

0. 0 0 0 0 -1143 2~97 5720 8693 11852 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 -1143 2:l97 5720 8693 111152 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 -1143 2:i97 57?.0 8693 , 1852 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
INCOME STATEMENTS 

PAGE 2 

CASE 3-A - BASE CASE - <USO 1000> 

YEAR 

OPERATING INCOME 

TOTAL SALES REVENUE 

COST OF SALES 

VARIABLE COST 
DIRECT FIXED COST 
OEPREC!ATION ANO AMORTIZATION 
INC IN PRODUCT INVENTORY 

GROSS PROFIT O~ SALES 

SALES EXPENSES/AllMINISTRATlm< 

OPERATING PROFIT 

NON-OPERATING EXPE•SES 

INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

NET PROFIT OR CLOSS> BEFORE TAX 

INCOME TAX 

NET PROFIT OR <LOSS> AFTER TAX 

DIVIDENDS 

RETAINED EARNINGS 

2002 2003 2004 2005 2(J06 200 7 2008 :?009 201 0 201 1 

49207 54110 54\\0 54110 54\\0 !:14\\0 54110 54110 54\10 54\\0 
-------- -------- -------- -------- -------- -------- -------- -------- ------ -- ------··· 

49207 54110 54110 54110 !:14110 54\\0 54110 54110 54\\0 54\10 

23381 23751 23822 23822 238?.2 16474 15116 15816 15816 15~1<; 

9763 
4804 
8396 
-417 

25826 

10621 
4804 
8396 

70 

30359 

10621 
4804 
8396 

0 

30:?89 

10621 
~804 

8396 
0 

30289 

10621 
4804 
8396 

0 

30289 

106<:1 
4804 

390 
-658 

37636 

1 0&21 
4104 

390 
0 

38295 

1Qt):'1 

480~ 

390 
0 

38295 

I 0621 
4804 

390 
0 

3A29'j 

106?1 
1\,,()1\ 

390 
0 

38295 

2101 2710 2710 2710 2710 2110 2110 ~710 2710 2710 

23725 27649 27578 27578 27578 34926 35584 35584 35584 35561\ 
-------- -------- -------- -------- -------- -------- -------- -------- -------·· --------

3193 2520 1848 1176 504 0 0 0 0 0 
-------- -------- -------- -------- -------- ---- ·--- -------- -------- -------- --------

3193 2520 1848 1176 504 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

20532 25128 25730 26402 27074 34926 35~84 355&4 35584 35584 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

6160 7539 7719 7921 8122 10478 10&75 10675 10675 10675 

14373 17590 18011 18461 18952 24446 24909 24909 24909 24909 
-------- -------- -------- -------- -------- ------· - -------- -------· -------- --------

0 0 0 0 0 0 0 0 0 0 

14373 17590 18011 18481 18952 24448 24909 24909 24909 21\909 
-------- -------- -------- -------- -------- -------- ----·--- --- ·---- -------- --------



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR *** 
FUNDS FLOW STATE•ENTS 

PAGE 

CASE 3-A - BASE CASE - <USO 1000! 

YEC.R 

SOURCE OF FUNDS 

CC.SH GENERATED 

PROFIT A>T TAX. BFR INT 
DEPREC•ATION AND AMORTIZATIO~ 

FINANCIAL RESOURCES 

SHARE CA'' IT AL 
LONG TERM DEBT 
SHORT -rERM DEBT 

USES OF FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEBT SERV"CES 

REPAYM~~T OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

Dl~IDENDS 

CAS~ INCREASE OR <DECREASE> 

BEGINN•NG CASH BALANCE 
ENDING CASH BAL~NCE 

1992 1993 

227 1765 

0 0 

0 0 
0 0 

:;:21 1 765 

68 
159 

0 

226 

226 

0. 
220. 

6 

0 

0 

0 
0 
c 
0 

0 

530 
1236 

0 

1766 

1766 

895. 
740 
131 

0. 

0 

0 
0 
0 
0 

0 

- 1 

1994 

38546 

0 

0 
0 

38546 

11564 
26982 

0 

38546 

38546 

750. 
33100 
4696. 

0 

0 

0 
0 
0 
0 

u 

0 

1995 

45634 

0 

0 
0 

45634 

13690 
31944 

0 

45634 

45634 

0. 
37977 

7657. 

0 

0. 

0 
0 
0 
0 

0 

1996 

42991 

0 

0 
0 

42991 

12555 
29294 

I 142 

411150 

41850 

0 
32972 

8878 

0 

0 

0 
0 
0 
0 

0 

1141 

1997 

19641 

19641 

5495 
14145 

0 

0 
0 
0 

20468 

0 

0. 
0 
0 

3726 

16742 

8961 
I 142 
6553 

86 

0 

-827 

1998 

22424 

22424 

82711 
14145 

0 

0 
0 
0 

15530 

0 

0 
0 
0. 

688 

14842 

8961 
0 

5881 
0 

0 

6894 

1999 

25075 

25075 

10'?29 
1.\ 145 

·) 

0 
0 
0 

14414 

0 

0 
0 
0 

244 

141 70 

8961 
0 

5209 
0 

0 

10660 

2000 

273 76 

2 7 3 16 

I 3210 
141°15 

0 

0 
0 
0 

136:!':> 

0 

0 
0 
0 

121 

134'H 

89·3 1 
0 

4!\.37 
0 

0 

137'.lO 

2001 

29863 

298C3 

I 5 7 1 7 
14145 

() 

0 
0 
0 

12956 

0 

0 
0 
0 

130 

12826 

8961 
0 

3865 
0 

0 

16907 

0 1 0 0 1 1142 315 7208 178°:;9 31619 
1 0 0 1 1142 315 7208 17869 31619 48526 



*** FEASIBILITY STUOV ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

PAGE 2 

CASE 3-A - BASE CASE - !USO 1000! 

VEAR 

SOURCE o;: FUt.:DS 

CASH GENERATEC> 

PROFIT AFT TAX. BFR I NT 
DEPRECIATION AND AMORTIZATION 

FINMICIAL RESOURCES 

SHl\RE CAPITAL 
LOflG TERM DEST 
SHORT TE'1M DEBT 

USES or· FUNDS 

FIXED CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEBT SERVICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DEBT 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

D;v1ClENDS 

CAS~ INCREASE OR <DECREASE> 

BEGINNING CASH BALANCE 
ENDING CASH BALANCE 

2002 2003 2004 2005 2006 2007 2008 2009 ;>010 

25961 28507 262~>6 28054 27852 24839 25299 2529q ;>5299 
-------- -------- -------- --- -· --- -------- -------- ----- ·-- -------- --------

25961 

17565 
6396 

0 

0 
0 
0 

11824 

0 

0 
0 
0 

-330 

12154 

8961 
0 

3193 
0 

0 

28507 

20110 
8396 

0 

0 
0 
0 

I 1661 

0 

0 
0 
0. 

179 

11462 

8961 
0 

2520 
0 

0 

28256 

19859 
8396 

0 

0 
0 
0 

10610 

0 

0 
0 
0 

0 

10610 

8961 
0 

1648 
0 

0 

28054 

19658 
8396 

0 

0 
0 
0 

10136 

0 

0 
0 
0 

0 

10138 

8961 
0 

1176 
0 

0 

27852 

1945G 
8396 

0 

0 
0 
0 

9466 

0 

0 
0 
0 

0 

9466 

8961 
0 

504 
0 

0 

24839 

2444A 
3!10 

0 

[) 

0 
0 

-658 

0 

0 
0 
0 

-658 

0 

0 
0 
0 
0 

0 

25?99 

24909 
390 

0 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

25299 

24909 
390 

0 

0 
0 
Cl 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

252'l'I 

24909 
390 

0 

0 
0 
() 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

20 I 1 

252~•9 

2!i28G 

249(•) 
3~10 

0 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
a 

0 

14138 16845 17446 17916 18387 25497 25299 25299 25299 252~9 
-------- -------- -------- -------- -------- -------- -------- -------- -------- ---- -- --

46526 62:64 79509 96955 114871 133258 158755 184054 209353 2346~3 
62664 79509 96955 114871 133256 15&755 184054 209353 234653 2599~2 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR'** 
B~LANCE SHEET 

PAGE 

CASE 3-A - BASE CASE - CUSO 1000> 

YEAR 

ASSETS 

CURRENT ASSETS 

OPERAr I NG CASH 
ACCOUtlT R~CEIVA9LE 

I NVENTORI [S 

ACC EXCESS CASH 

~ET FIXED ASSETS 

INVESTMENT 

NON-DEPA ASSETS 
DEP~ECIABLE ASSETS 
I NTEFEST DRG CONST R 

LESS: ACC DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORT;JN OF LIT DEBT 
SHORT TERM DEBT 
OTHER LtA9tLITtES 

FIXED LIABILITIES 

LONG TERM OEST BALANCE 
OTHER FIXED Ll~BILITIE~ 

STOCK HOLDERS EOUI iv 

SHARE CAPITAL 
ACC RET~INED EARNINCS 

LIABILITIES & ~/H EQUITY 

1992 1993 1994 1995 1996 199T 1998 1999 2000 2001 

227 1992 40538 86172 129163 119611 113503 110481 110382 113459 
- - -- - -- - - - - - - -- - -· - - -- - - - --- - ·- -- - - - - - - - -- - - - -- --- - - ----- - - - -- - - - - - - . - - - - - - - --- - - . 

0 0 0 0 0 5421 6565 70;• I 7.1:'4 763'l 
-------- -------- ~------- -------- -------- -------- ··------- --- ---

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 

1142 

0 
2493 
Z928 

315 

0 
3265 
3300 

720b 

0 
3573 
345!.i 

1 7 ~ f>'l 

0 
3 7G 1 
3562 

:J 1G1 9 

0 
JQ~ll 

368 I 

48526 
-------- -------- ·------- -------- -------- -------- -------- ------· -··-- --------

226 1992 40538 86171 128021 113876 99730 855R'i 11419 57?94 
-------- - ------ ··------- -------- -------- -------- -------- -------- ··-··--·--

226 

0 
220 

6 

0 

1992 

895 
960 
137 

0 

40~38 

1645 
34060 

4833 

0 

86; 71 

1645 
72036 
12490 

0 

128021 

1645 
105008 

21368 

0 

1 28021 

1645 
1 0500 ~ 

21368 

14145 

128021 

1645 
105008 

213611 

28291 

126021 

1 6'1-i 
10500~ 

21368 

42436 

1?80;!1 

1645 
105008 
21368 

56582 

1280;>1 

, 6•'> 
105008 

21366 

70T27 

159 1394 28376 60321 90757 82348 73843 65100 56308 47532 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

0 0 0 0 10103 10657 11112 11331 11501 11686 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
8961 
1142 

0 

1695 
8961 

0 
0 

2151 
8961 

0 
0 

n7o 
8961 

0 
0 

253'! 
8961 

0 
0 

2725 
8961 

0 
0 

1~9 1394 28376 60321 80653 71692 62730 53769 44607 358C6 
-------- -------- ·------- -------- -------- -------- -------- -------- -------- ---- ---

159 1394 28376 60321 80653 71692 62730 53769 44807 358CG 
0 0 0 0 0 0 0 0 0 0 

68 598 1c1s1 25852 38406 3!263 39660 45380 54074 65926 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

66 598 12161 25852 38406 38406 38406 38406 38406 38406 
0 0 0 0 0 -1143 1254 6974 15668 27520 

227 19'l2 40'i38 86172 129163 119611 113503 110481 1103112 1134~'1 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
BALANCE SHEET 

PAGE 2 

CASE 3-A - BASE CASE - <USO 1000> 

YEAR 

ASSETS 

CURRENT ASSETS 

OPERATING CASH 
AfCt'l''IT RECEIVABLE 
"'" • ~q1 ES 

Al. CF- i CASH 

NET FIXED ASSETS 

I N'IESTMENT 

NON-OEPR ASSETS 
DEPRECIABLE ASSETS 
INTEREST DRG CONSTR 

LESS A~C DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAYABLE 
CURRENT PORT I Oii OF t /T DEBT 
SHORT TERM DEBI 
OTHER LIABILITIES 

FIXED LIABILITIES 

LONG TERM DEBT BALANCE 
OTHER FIXED LIABILITIES 

STOCK HOLDERS EQUITY 

SHARE CAPITAL 
ACC RETAINED EARNINGS 

LIABILITIES & S/H EQUITY 

2002 

119074 

7513 

0 
4175 
3338 

62664 

2003 

127960 

7949 

0 
4448 
3502 

79~09 

2004 2005 

137009 146529 

7949 7949 

0 0 
4448 4448 
3502 3502 

96955 114871 

2006 

15;;520 

7949 

0 
4448 
3502 

133258 

2007 

180968 

7291 

0 
4448 
2843 

158755 

200I 

205877 

7291 

0 
4448 
2843 

1 84054 

2009 

230786 

7291 

0 
4448 
2843 

209353 

2010 

;>55694 

7291 

0 
4448 
2843 

234653 

48897 40501 32105 23708 15312 14922 14531 14141 13751 

128021 

1645 
105008 

21368 

79124 

128021 

1645 
105008 
21368 

87520. 

128021 

1645 
10!:>008 
21368 

128021 

1645 
105008 

21368 

128021 

1645 
105008 

21368 

95916. 104313. 112709 

128021 

1645 
105008 
21368 

113099 

128G21 

164!'. 
1 05008 

21368 

113490 

128021 

1645 
105008 
21368 

113880 

128021 

1645 
105008 
21368 

, 14270 

38775 30071 21109 12148 3186 3186. 3186 3186 3186 

11891 12148 12148 12148 3186 3111(; 31116 31116 3186 

2929 
8961 

0 
0 

3136 
8961 

0 
0 

3186 
8961 

0 
0 

3186 
8961 

0 
0 

3186 
0 
0 
0 

31116 
0 
0 
0 

3186 
0 
0 
0 

3186 
0 
0 
0 

31 !16 
0 
0 
0 

2011 

280603 

7291 

0 
4448 
2843 

25995? 

1:n60 

1no21 

1645 
10500!1 

2136!1 

114661 

3186 

3186 

3186 
0 
0 
0 

26884 1 7923 8962 0 0 0 0 0 0 0 

268!14 17923 8962 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

80299 97869 115900 134381 153333 117781 202190 227599 25250!1 277417 

3!1406 38406 38406 38406 38406 38406 38•06 38406 38406 38406 
41893 59483 77494 95975 114927 139375 164284 1!19193 214102 239011 

119074 127960 137009 146529 156520 180968 205877 730786 255694 280603 



*** FEASIBILITY STUDV ON CEMENT PROJECT IN MADAGASCAR *** 
LONG TERM DEBT 

CASE 3-A - BASE CASE - <USO 1000> 

AMOUNT OF DEBT 89615. 

INTEREST RATE 7 500 PER CENT /VEAll 

RE PAV ME NT 10 VEA~-EQUAL-INSTALLr.ENT-REPAVMENT <SEMI ANNUAL> 

VEAR SER NO PRINCIPAL INTEREST DEBT SERVICE BALANCE AFT PAVMENT 

1992 I 0 0 0 79 
2 0 0 0 159 

1993 3 0 0 0 777 
4 0 0 0 1394 

I 994 5 0 0 0 I 4885 
6 0 0 0 28376 

1995 7 0 0 0 44348 
8 0 0 0 60321 

1996 9 0 0 0 74968 
10 0 0 0 89615 

1997 11 4481 3361 7841 85134 
12 4481 3193 7673 80653 

1998 13 4481 3024 7505 76172 
14 4481 2856 7337 71692 

1999 15 4481 2688 7169 67211' 
16 4481 2520 7001 62730. 

2?00 17 4481' 2352. 6833. 58249. 
18 4481' 2184 6665. 53769. 

2001 19 4481' 2016. 6497' 49288. 
20 4481. 1848 6329. 441507. 

2002 21 4481' 1680 61 l:il' 40326. 
22 4481' 1512 5993 35846 

2003 23 4481 1344 5825. 31365 
24 4481 1176 £>S57 261!84 

2004 25 4481 1008 5.;89 22404 
26 4481 840 5321 17923 

2005 27 4481 672 5153 13442 
2e 4481 504 4985. 8961 

2006 29 4481 336 4817 4481 
30 4481 168 4G49 0 

2007 31 0 0 I) 0 
32 0 0 (J 0 

2008 33 0 0 0 0 
34 0 0 0 0 

2009 35 0 0 0 0 
36 0 0 0 0 

2010 37 0 0 0. 0 
38 0 0 0 0 

2011 39 0 0 0 0 
40 0 0 0 0 

TOTAL 89614 35286 124900 0 

PAGE 
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*** FEASIBILITV STUOV ON CEMENT PROJECT I~ MADAGASCAR *** PAGE 
PRODUCTION ANO SALES PLAN 

CASE 3-B - BASE CASE - <USO 10001 

YEAq 1992 1993 1994 1995 1996 1997 199& 1199 2000 2001 

RATED CAPACITY <CLINKER> 0. 0. 0. 0 0. 400000 400000. 40«100' 400000. 400000 
CAPACITY UTILIZATION 0 0 0 0 0.0 0.0 0.0 0' 700 0.950 1 .000 1 000 1'000 
PRODUCTION <VOLUME> 0 0 0. 0 0 21!0000. 31!0000. 400000 400000 400000 
IN::REASE IN INVENTORV 0 0 0 0 0 23016 8220 1€:44 0 0 
SALES VOLUME <OCME~TIC CEMENT> 0 0 0 0 0 150504 170919 1 9J327 217927 244939 
UNIT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 1734 0 1734 0 1734 0 1734 0 I 734 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------· 
SALES REVENUE 0 0 0 0 0 26102 29642 3351'9 37795 42450 

SALES VOLUME <EXPORT <.:L INKER> 0 0 0 0 0 112269 207435 21 2465 190·155 16441!2 
USIT SALES PRICE 0 0 0 0 0 0 0 0 0 0 0 0440 0 0440 0 0440 0 0440 0 0440 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- -------- -------- .. ---- - ... 

SALES REVENUE 0 0 0 0 0 4940 9127 1345 831!0 7237 

TOTAL SALES R=v=NUE 0 0 0 0 0 31042 31!770 1,ze 11 46175 11971 7 



••• FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCA~ *** PAGE 2 
PROOUCTION ArW SALES PLAN 

CASE 3-B - BASE CASE - <USO 10001 

YEAR 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

RATED CAPACITY <CLINKER> 400000 400000 400000 400000 400000 400000 400000 400000 400000 41)0001) 

CAPACITY UTILIZATION 1 000 1 .000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 1 000 

PRODUCTION <VOLUME I 400000 400000 400000 400000 400000 400000 400000 400000 4011000 400000 
INCREASE IN INVENTORY 0 0 0 0 0 0 0 0 0 0 

SALES VOLUME <DOMESTIC CEMEN1l 274604 307189 34?9ee 3112322 4160;:10 416000 416000 416000 416000 416000 

UNIT SALES PRIC:O c 1734 0 1734 0 1 ? 34 0 1734 0 1734 0 1 734 0 1734 0 I 7 34 0 1734 0 1 13·1 
-----------------------· -------- -------- -------- -------- -------- - - -- -- - - . - - - - - - - - ---.. --- ---- . - - - -- - . - - - - - - ---- - -
SALES RE~Ell;UE 47625 53276 594~4 66306 72147 7 214 7 72147 72141 .,.. 1 4 7 7 ;>I 4 7 

SALES VJLUlolE <EXPORT CL I Nl<.ER> 135958 104626 71)?04 32383 -0 -0 ·O - 0 "c -(I 

\,NIT SALES PRICE 0 0440 0 0440 0 04•\0 0 044C 0 0440 0 0440 0 0440 0 0440 n 0440 () 044(] 

------------------------ -------- -------- - - - --- -- - - - - -- - - - ---- - - - -------- - - -- -- - - -- - -- - .. - - --- . - - ". -· --
SALES REVENUE 59112 460·1 30119 14?5 -o ·O -o 0 ·O - 0 

TOTAL SALES Ri:VENUE 5360' 578 ;·g 6?573 67731 7~147 7? 14 ~ ., ? 1 .: 7 .';>1'1"' "/;? 14 7 ., ;i, 4 7 



*** FEASIBILITV STUOV ON CEMENT PROJrCT IN MADAGASCAR*** 
PROOU:TION COST STATEMENTS 

CASE 3-B - BASE CASE - (USO 10001 

YEAR 

PRODUCT I ON I VOL E > 

RAW MATERIALS 
PYRITE CINDER 
GYPSUM 

UT 1 LITIES 
FUEL <COAL I 

DIESEL OIL <CLINKER> 
DIESEL OIL <CEMENT> 
E~ECTRIC ?O•El'I 

CO"OSUMBLES 
FIRE BRICKS 
srEEL BALL 
LUBE .JIL 
EXPLOSIVES 

KRAFT ?APER SACK 
KRAFT PAPER SACK <TRUCK> 
KRAFT ?APER SACK <BOAT' 

VARI AB!..E CCST 

;:lo!PLOYMENT COST 
MAINTENANCE COST 
INSURANCE 

DIRECT FIXED CO~T 

CASH FAC!ORY COST 

PLANT CONSTRUCT!ON 
QUARRY DEVELOPEMENT 
UTILITY FACILITIES 
OFFSITE FACILITIES 
FINISHING MILL 
PREO?ERATIONAL EXPEXSES 
INTEREST DURING CONSTRUCTION 

DEPRECIATION AND AMORTIZATION 

TOTAL ~ACTORY COST 
UNIT FACTORY COST 

SALES EX?E"SES 
TRANSPORTATION COST 

SALES EXPENSES/ADMINISTRATION 

;NTEREST ON LONG TERM DEBT 

INTEREST ON SHORT TERM DEBT 

TOTAL PRODUCTION COST 
UNIT PRODUCTION COST 

1992 

0 0 

0 0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1993 

0 0 

n o 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1994 

0 0 

I) I} 

a 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
~ 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
c 
0 

0 

(' 

0 
0 

0 

0 

0 

1 :395 

0 0 

(I () 

0 

0 
0 
0 
0 
0 
0 
0 
0 

c 
,) 

\) 

\' 
0 

(J 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 

1996 

0 0 

p () 

0 

0 
0 
0 
0 
0 
\) 

0 
0 
0 
[I 

0 
0 
f) 

(I 

0 
~· 
c 

(I 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
() 

0 

0 

0 

n 

1997 

280000 

999 
134 
l!6'1 

3626 
291'> 

616 
(' 

2% 
I 61, 

td 
I~ 

I~ 

c:• 
I,: 7 ':J 
1;'/, 

M1.: 
i)f.6(J 

~ 7 .~ 

1!>ti:1 
I ·12 3 
5305 

1 1965 

7 ;?e 9 
833 

1046 
3!l:J 
687 
76 7 

"74!l 
I 5 7!> a 

7 7721 
0 0'190 

15'1 
JC.I~ 

37 7.1 

778'1 

IL! 

:'-'li'.t I 

fl l:l ~'I 

1998 1999 

380000. 400000 

13!16 
182 

11 74 
5013 
3955 

6:111 
ll? 
l(l 7 
?ll9 

115 
?O 
;>I 
11:• 

1'10? 
1444 

"''8 
a~·IO 

'111\ 
3!>011 
1473 
!>](15 

13544 

7289 
1133 

1046 
390 
687 
767 

4745 
I !:i 7511 

?960;> 
o nn9 

I !:14 
39113 
41 77 

r,'\:'11 

30.!I 

40f,;>4 
n I (l(,<J 

1427 
192 

, ?:15 

5!1411 
416·1 

GH 
llJ, 

1'11 
:• ;~ .1 
~9 

;1 J 
;:.; 
~ 8 .,,,,, 

, r: :11 

.. '9 
Cl.'•I? 

.H4 
j!>O& 
111 :•3 
'.\30f> 

14&46 

nag 
1133 

I 0·16 
390 
G~7 

1G1 
4 7 '1 !i 

15 7!:i8 

:10·104 
0 D /CO 

:! 14 
4 .!34 
4•;4 8 

5 7'10 

6 7 

·101\0q 
ri , n:•0 

PAGE 

2000 

•iDOOOO 

1427 
192 

, ~ J!l 
!\a;~~: 
•I 16'1 

6Ja 
71(, 

301 
,~ ;.• I~ 

~" 
;1 f, 
(I 
~ ~ 

(.1;o•:, 
1~·'1 

1_, .~.I. 

~· ':~ . ) ;~ 

·ir.: 
]!)0~ 

I •I ;>J 
5305 

157.10 

7 289 
1133 

IC46 
390 
r.e 1 
161 

4145 
I 51 !ill 

30%11 
ii 0714 

n1 
.; /I !I 
4949 

5041 

0 

40'1f,O 
I I I fl~•I 

2001 

400000 

I 4 ;>7 
I !I? 

I 2 'lh 
61 JI 
lllCll 

6 ~ e 
I Vi'~ 
]fl' 
7'.lf, 

t'.·I 

~"' 
'H 

'" 
~ 1 ;•I, 
?Of 1

1 

11• • 

11)'"i:" 

Jr.; 
J!J [I~ 
14 ., .• 
'>Jr:~ 

15830 

72119 
813 

1046 
390 
68 r 
1 r. r 

"7 "'J 
1!J7 'J8 

.l 1., 1111 
0 07 (HJ 

2•1'.l 
51 •\I 
!D90 

42'.l'i 

0 

'1177 3 
0 I (1.1;> 



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR••• 
PRODUCTION COST STATEMENTS 

CASE 3·B - BASE CASE - I US!> 1000> 

YE4'R 

PRODUCTION ;VOLUME> 

RAW MATERIALS 
PYRITE CINDER 
GYPSUM 

UTILITIES 
FUEL !COAL> 
DIESEL OIL ICllNKER> 
DIESEL OIL <CEMENT> 
ELECTRIC POWER 

C01'SUMBLES 
FIRE BRICKS 
STEEL BALL 
LUBE Oil 
EXPLOSIVES 

KRAFT PAPER SACK 
~RAFT PAPER SACK <TRUCK> 
KRAFT PAPER SACK <BOAT> 

VM'llABLE COST 

EMPLOYMENT COST 
MAINTENANCE COST 
INSURANCE 

DIRECT FIXED COST 

CASH FACTORY COST 

PLANT CONSTRUCTION 
QUARRY OEVELOPEMENT 
UTILITY FACILITIES 
OFFSITE FACILITIES 
F INISHINO MILL 
PREOPERATIONAL EXPEXSES 
INTEREST DURING CONSTRUCTION 

DEPRECIATION ANO AMORTIZATION 

TOTAL FACTORY COST 
UNIT FACTORY COST 

SALES EXPENSES 
TRANSPORTAT10N COST 

SALES EXPENSES/ADMINISTRATION 

INTEREST ON LONG TERM DEBT 

INTEREST ON SHORT TERM DEBT 

TOTAL PRODUCTION COST 
UNIT PRODUCTION COST 

2002 

400000 

1421 
192 

1235 
64110 
4164 

6311 
131) 

307 
243 

119 
32 
34 
1111 

3056 
2319 

737 
11205 

374 
35011 
1423 
5305 

16510 

12119 
0 

1046 
390 
6117 

0 
0 

9413 

2003 

400000 

i4?7 
192 

1235 
61156 
4164 

6311 
1 7411 
307 
251 

ag 
36 
311 
1111 

341 II 
2595 

1124 
11952 

374 
35011 
1423 
5305 

17257 

72119 
0 

1046 
390 
6117 

0 
0 

9413 

25923 26670 
0 06411 0 0667 

2611 289 
5605 6115 
5873 6404 

3548 21101 

0 0 

35344 35875 
0 011114 0 01197 

2004 

400000 

1427 
192 

1235 
7?10 
4164 

6311 
2161 

307 
;159 

119 
40 
42 
es 

311 I 7 
?.ll<l7 

'1?.t' 
12173 

3 74 
350!1 
1 .1 ~3 
53U5 

1110711 

72119 
0 

1046 
3<?Q 
6117 

0 
0 

9413 

2749U 
0 06117 

313 
6674 
69117 

2054 

0 

3f.!'l3:' 
0 0<113 

2005 

400000 

1427 
192 

1235 
7725 
4164 

6311 
~616 

307 
?69 

119 
45 
41 
811 

4255 
3229 
I '1;'5 

13675 

3 7-1 
350& 
1423 
5305 

1119110 

72119 
0 

1046 
390 
6117 

0 
0 

9413 

211392 
0 0110 

339 
7290 
76211 

1307 

0 

37328 
0 O'l:l3 

2006 

400000 

1427 
192 

17.35 
11114 
•I 164 

6311 
3CJ5 

307 
2 77 

ll'l 
49 
51 
98 

4629 
3514 
11 16 

1 444 7 

374 
35011 
1423 
5305 

19752 

7299 
0 

1046 
390 
6117 

0 
0 

9413 

29164 
0 0729 

3~1 
7111 6 
11117 

560 

0 

37902 
0 0948 

2001 

400000 

1427 
192 

1235 
11114 
4164 

E311 
300'> 

301 
277 

119 
4" 
51 
II II 

462'l 
351 ·I 
I I I 6 

14·14 7 

3 7 ·l 
~5011 

14:?3 
5305 

19752 

0 
0 
0 

390 
0 
0 
0 

390 

20142 
0 0504 

361 
71116 
8177 

0 

0 

n319 
0 0711~ 

2008 

400000 

1427 
192 

I 23!\ 
111 14 
4164 

638 
30US 

307 
277 

119 
'19 
51 
811 

1\6;!9 
3514 
I I 16 

I I\ I\ .11 

"! 7 ,\ 

350~ 

1423 
5305 

197!'>2 

0 
0 
0 

390 
Cl 
0 
0 

390 

2::>142 
0 0504 

361 
7111 6 
11177 

0 

0 

:'11319 
0 070~ 

2009 

400000 

1427 
192 

1 ?35 
111 14 
41b4 

&111 
:mos 

307 
277 

119 
1\9 
~I 

1111 
·1&79 
J~·, .\ 
' I 16 

14447 

)ii\ 

3508 
11\7.3 
!1305 

19752 

0 
0 
0 

39~ 
0 
0 
0 

390 

2011\2 
0 0~04 

361 
7816 
11177 

0 

0 

2111 I 9 
0 0708 

PllOF. 7 

2010 

400000 

1427 
192 

t ?1'"> 
111, 4 
41 6•1 

6311 
100~; 

30 / 
2" 
~'l 

"q 
~, 

t~ 
l\b;'~ 

3!>14 
l\ I<", 

:.:l\•11 

J 7 .: 

J!Ju' 
11\2'3 
5305 

19752 

0 
0 
0 

390 
0 
0 
0 

390 

10142 
a oso4 

361 
7111 6 
8177 

0 

0 

1831 q 
0 07011 

2011 

400000 

1427 
192 

1;n!l 
111 14 
4164 
6:!~ 

300!:. 
JOI 
2 I I 

IL· 
l\'.I 

'ii 

ll t 
1\1;29 
~5•d 

' I I t 
I 44.1' 

J /d 
J5()~ 

I 4 ;> J 
!'>30!> 

19752 

0 
0 
0 

390 
0 
0 
0 

390 

20147 
0 0504 

361 
HI I 6 
111 7 7 

0 

0 

211319 
0 07011 



_..FEASIBILITY STUDY ON CEMFNT PROJECT IN MADAOASCAR ••• PAGE 
WORKING CAPITAL ST~TEMENTS 

CASE 3-B - BASE CASE - CUSD 1000> 

YEAR 1992 1993 1994 199~ 1996 1997 1998 1999 2000 2001 

CURRENT ASSETS 0 0 0 0 0 6326 7772 &302 &601 &916 
-------------------------------- -------- -------- -------- -------- -------- -------- -------- -.. --........ .. -... --...... -.... -.... --

ACCOUNT RECEIVABLE 0 0 0 0 0 2'l58 3937 4293 4484 4Sll;> 
-------------------------------- -------- ----· --- -------- -- ------ - - - - ---- -------- -------- -------- - - - - - - .. - - . - - - .. - .. 

ACCOUNT RECE IVAll.E <DOMESTIC> 0 0 0 0 0 2146 2437 2'156 3107 349? 
ACCOU'IT RE Cf I VAil. E IEXPOiHI 0 0 0 0 0 812 1501 1537 13711 1 190 

INVE'ITORIES 0 0 0 0 0 3368 31135 4009 41 1 7 4235 
---------------------- --------- -------- -------- ----·---- -- ·----- -------- ----·--- -------- ---- -.. -- -------- - - - -- -

PRODUCT INVENTORY 0 0 0 0 0 2?. 79 2433 7499 2546 25'17 
MATERIAL INV <PAPER SACK> 0 0 0 0 0 335 380 430 485 54'> 

MATERIAL INV <PYRITE.COAL> 0 0 0 0 0 610 11211 8 7 I 811 811 
MATERIAL INV I GYPSUM> 0 0 0 0 0 86 11·1 124 1 24 12•• 
MATERIAL INV IOI cSEL> 0 0 0 l) 0 10 14 1 8 73 ?.~ 

MATERIAL INV <CONSUMABLES> l) 0 0 0 0 48 '3 67 69 7 1 

OPERATING CASH 0 0 0 0 0 0 0 0 0 0 

-------------------------------- -------- -------- -------- - . - --- - - --------
____ .., ___ 

------··- -- --- --- - . - -- - - -

CURRENT LIABILITIES W/O DEBT 0 0 0 0 0 1998 2562 280~ 2'H7 31'>8 
-------------------------------- -------- -------- -------- -· ------ -··------ -------- -------- ----- . - -

ACCOUNT PAYABLE 0 0 0 0 0 1998 25&2 2803 2972 3158 

-------------------------------- -------- -------- -------- -------- -------- __ .. _____ ------- - -------- ........... ____ -- -- -- --

OTHER LIABILITIES 0 0 0 0 0 0 0 0 0 0 

-------------------------------- -------- -------- -------- ..... ------ -------- ·------- -------- -------- -··------ --------
PERMANENT WORKING CAPITAL 0 0 0 0 0 4328 5210 5499 5629 5759 

-------------------------------- -------- -------- -------- ..... ------ ............. ___ -------- -------- -------- -........ -- .. --------
CHANGE IN WORK I NG CAPITAL 0 0 0 0 0 4328 812 2119 130 130 
-------------------------------- -------- -·------ -------- -· ...... ____ -------- -------- -------- -------- - - -- -- .. - - -- -.. -.... 



***FEASIBILITY STUDY ON CEMfNT PROJECT IN MADAGASCAR*** 
WORKING CAPllAL ~TAT~rNTS 

PAO£ 2 

CASE 3-B - BASE CASE - <US~ 10001 

YEAR 

CURRENT ASSETS 

ACCOUNT RE:EIVABLE 

ACCOUNT RECEIVABLE <DOMESTIC> 
ACCOUNT RECEIVABLE <EXPORT! 

INll: ... TORIES 

P~JDUCT 1 ... VENTORY 
MATERIAL INV (PAPER SACK! 

M..,.TERI AL I NV 
Y.ATEqlAL 1~1/ 

MATERIAL INV 
MATERIAL IN\/ 

OPoR..,.TING CASH 

<PYRITE.COAL! 
<OVPSUMl 
<DIESEL! 
< CONSl•MABl ES l 

C~RRENr LIABILITIES W/0 OEBT 

ACCOUNT PAVASLE 

OTHER LIABILITIES 

PERMANENT WORKING CAPITAL 

CHANGE IN ~OR~ING CAPITAL 

2002 2003 2004 2005 2006 2007 20011 2009 2010 2011 

11741 9122 9540 1999 10392 9650 9650 9650 9650 9650 

4119e 5136 5397 5685 5930 59'.lO 5930 5930 5930 5930 

3915 4379 4e90 5450 5930 5930 5930 5930 ~930 5930 
9113 757 508 234 -o -o -o -o -o -(I 

3114J 3986 4142 •314 4462 3720 37?0 3720 3720 3720 

2131 
61 1 
871 
124 
34 
73 

0 

3362 

2192. 
6114 
871 
1Z4 

40 
7'5 

0 

35116 

2260 
76:1 
~ 7 1 
1?4 

47 
7 ll 

fl 

3 b'.'2 

2334 
851 
8 ":' 1 

124 
54 
8 I 

0 

•11 03 

~397 

9<'6 
8 7 I 
124 

61 
83 

0 

4334 

1656 
926 
1171 
1?4 

61 
83 

0 

433,; 

1656 
920 
871 
1 2t. 

61 
A3 

0 

43H 

1656 
926 
1171 
1 2·1 
6: 
113 

0 

-I '.14 

1656 
926 
8 7 1 
174 

61 
113 

0 

4334 

1656 
9?6 
1171 
1 ( .; 

6' 
ll 3 

~ 

.\]34 

3362 35116 3632 4103 4334 4334 43:'14 4334 4334 4334 

0 0 0 0 0 0 0 0 0 0 

53110 5536 57011 5896 60511 5316 5316 5316 5.116 5'\16 

-379 156 172 1119 162 -742 0 0 0 0 



•••FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
INCOME STATEMENTS 

PAGE 

CASE 3-B - BASE CASE - CUSO 1000> 

YEM~ 

QOERATING INCC~E 

TOlAL SALES REVENUE 

.:osr CF SALES 

VA"!IA!lLE C0!-7 
Dl"!ECT FIXE(l COST 
DEPRECIATIO~ ANO AMORTIZATION 
IN::: 11\1 PRO! 1UCT I '-Vi'NTOf:Y 

G"!OSS ?Ro;: IT t ·~ SllL ES 

S.\L ES EXPEN! ::;:s /ADM IN I ST RAT I ON 

OPERATING PROf IT 

NON-OPERATING EXPENSES 

INlCAEST ON LONG TERM DEBT 
l~TEREST ON SHORT TERM DEBT 

NET PROFIT OR CLOSS> BEFORE TAX 

INCOME TAX 

NE1' PROFIT OR <LOSS> AFTER TAX 

DIVIDENDS 

RETAINED EARN! N~S 

199;: 

0 

0 

0 

0 
0 
0 
0 

0 

0 

1993 

0 

0 

0 

0 
0 
0 
() 

(' 

0 

1994 

0 

0 

0 

0 
0 
0 
0 

0 

0 

1995 

0 

0 

I) 

0 
0 
0 
0 

0 

0 

1996 

0 

0 

0 

c 
0 
c 
0 

0 

199'/ 

310•1? 

310•12 

254•14 

66fi0 
530!; 

'r; 7!1~ 
22 .·~ 

5S't~ 

37"/3 

19!'' 

38770 

38770 

294411 

115·1() 
5305 

157511 
155 

93 'O? 

4 I 7 7 

1999 

42677 

42677 

30338 

9342 
5305 
1575~ 

f,6 

1251n 

4'i4~ 

2000 

46 1 75 

461 15 

:JO'l2:' 

!:1906 
5305 
:57~~ 

46 

1 5;;53 

·1)4 9 

2001 

•1q7 1 I 

4 9 11 7 

11 ':i:l 7 

; 05;>c, 
53VJ 

15 75P. 
~), 

1.•1 ll•l 

5.1"J 

0 0 0 0 0 1825 51"15 7'l91 10104 1:?791 

0 0 0 0 0 7397 61144 5856 5043 4295 

0 0 0 0 0 7264 6537 5790 5043 4295 
0 0 0 0 0 113 308 67 0 0 

0 0 0 0 -5572 -1700 2134 5261 8495 

0 0 0 0 0 0 0 0 0 

0 0 0 0 -55"/2 - I 7 00 2134 5261 849'j 

0 0 0 0 0 0 0 0 0 

0 0 0 0 -55·/2 -1700 ?134 5261 8495 



***FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
!~COME STATEMENTS 

PAGE 2 

CASE 3-B - BASE CASE - IUSO 10001 

YEAR 

OPERATING INCOME 

TOTAL SALES REVENUE 

COS7 o• SALES 

VAR I ASL E COST 
DIRECT FIXED COST 
OEPRECIATION AND AMORTIZAT•ON 
!~: IN PRODUCT 1NVEN10RY 

3ROSS ?ROF•T ON SALES 

SA~ES EXPEISES/AD~INISTRATION 

OPEqATING PRO>IT 
--------------------------------
NON-OPERATING EXPENSES 

INTEREST Oii LONG TERM DEBT 
1NTEREST 01 SHORT TERM DEBT 

NET ~ROFIT OR <LOSS> BEFORE TAX 

INCOME TAX 

NET PROFIT Oii <LOSS> AFTER TAX 

DIVIDENDS 

RET~INED EARlllNGS 

2002 2003 2004 2ao5 2006 2007 ?0011 200'..'I 

53607 57613 625n o5 771' 72, 4 7 721117 72, 4-: 7 2 I.\ 7 

-------- -------- -------- -------- -------- -------- -------- --- ---·--
53607 57879 62 573 67731 72147 72147 I 2 1 ~• 7 

26388 26608 27 423 28318 29101 20884 ?.O it.:' 
-------- ---·----- ----··--- -------- -------- -------· -----

, 1 205 
5305 
9413 
-466 

27218 

1 • 952 
!>305 
'J413 

61 

31271 

121n 
5305 
941 3 

6~ 

35 I ~C· 

13675 
5305 
9413 

74 

33413 

14447 
5305 
9413 

(, 3 

·13046 

14447 
5305 

390 
-742 

!i1?.63 

14447 
53or, 

390 
u 

s2::it·~. 

72 Ir. 7 

20 I 4? 

I 44•1' 
5305 

19.·; 
0 

52(JGo 

-------- -------- -------- -------- -------- -------- -------- --------

2010 

!2147 

7?1 41 

20 I 4? 

't.44 7 
5~0~· 

:ion 
0 

5 ~c1fl~ 

?O 1 1 

72147 

7 2 I ol 7 

2014? 

1444' 
5305 

390 
c 

52or1: 

5873 6404 6987 7626 81'i7 !1177 11177 ~177 8171 SIP 

21345 24867 211163 31785 34869 43086 43!~! 438211 43828 4~8?~ 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

35411 21101 2054 1307 560 0 0 0 0 0 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

3548. 21101 2054 1307 560 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

17797 22066 26109 30477 34309 43086 43828 4311?8 431128 431128 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------

5339 6620 7833 9143 10293 12926 13148 13148 13148 131411 

124511 15446 19276 21334 24016 30160 30679 30679 30679 30679 
-------- -------- -------- -------- --------

0 0 0 0 0 0 0 0 0 0 

12458 15446 I! 276 21334 2·1016 30160 ~0679 30679 306 79 30679 

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



*** FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

PAGE 

CASE 3-B - BASE CASE - <USD 1000> 

YEAR 

SOURCE O~ FUNDS 

CAS"I GE"E'H>.-ED 

PR0"'7 AFT TAX. BFR INT 
DEPRE:•AT!ON ANO AV.O~TIZATION 

FINANC1A~ RESOURCES 

S'1AR!: CA? IT AL 
~ONG TERM DE3T 
SttOR~ TER.IA D:09T 

USES o• <"Ufo!DS 

F!XEO CAPITAL EXPENDITURE 

NON-DEPRECIABLE ASSETS 
DEPRECIABLE FIXED ASSETS 
INTEREST DURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

DEBT SERI/ICES 

REPAYMENT OF LONG TERM DEBT 
REPAYMENT OF SHORT TERM DE3T 
INTEREST ON LONG TERM DEBT 
INTEREST ON SHORT TERM DEBT 

011/IC'!:NDS 

CAS~ 1~CREASE OR <DECREASE> 

BEGINNING CAS"I BALANCE 
ENDING CASH BALANCE 

1992 1993 

228 1766 

0 

0 
0 

228 

66 
159 

0 

226 

0 

0 
0 

1766 

530 
1236 

0 

1766 

2:?6 1 766 

0 895 
220 740 

6 131 

0 0 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

2 -o 

1 994 

43461 

0 

0 
0 

43461 

13•)n 
30423 

0 

43460 

43460 

750 
3741 6 

5294 

0 

0 

0 
0 
0 
0 

0 

1995 

50661 

0 

0 
0 

50661 

151 9S 
35'163 

(\ 

5C660 

50660 

0 
42160 

8500 

0 

0 

0 
0 
0 
0 

0 

1996 

47692 

0 

(J 

47£,92 

1385·1 
32325 

151., 

46182 

1997 

21686 

~7583 

: ~- ?.:J 
15758 

,, 1 03 

(I 

•) 

,, 1 o:i 

23199 

461 82 0 

0 0 
36386 0 

9796 0 

0 4328 

0 18871 

0 9961 
0 1 5, 3 
0 7284 
0 113 

0 0 

151 0 - 151 3 

1998 

21790 

20903 

5145 
1575~ 

8!17 

0 
0 

887 

21 1g,) 

0 

0 
0 
0 

882 

20908 

9961 
4103 
6537 

308 

0 

0 

1999 

23748 

?3 7'18 

7991 
:5758 

0 

0 
0 
0 

1 6993 

0 

0 
0 
0 

2e9 

16704 

9961 
887 

579C 
67 

0 

6755 

2000 

2f.062 

260F;? 

1030<! 
1 'i 7" ~ 

0 

c 
(' 

'5133 

0 

0 
0 
0 

130 

15003 

9961 
0 

5043 
0 

0 

1092C, 

2001 

;:e5.i 3 

? ~ ~, •\ g 

1? 7')' 
1 ~ 7 !:; p 

0 

·' 

14)~€ 

0 

0 
0 
0 

no 

14256 

99G1 
0 

4295 
0 

0 

14163 

0 2 2 2 3 1513 -0 -o 6755 17684 
2 2 2 3 1513 -o -0 6755 17684 31846 



••*FEASIBILITY STUDY ON CEMENT PROJECT IN MADAGASCAR*** 
FUNDS FLOW STATEMENTS 

CASF. 3-3 - BllSE CASF. ILISrJ 1000> 

vr:..q 

s ... n.i~c:: 0;- ~Jr..::>s 

CAS--t JE 'lER..\.,- E~ 

pqo",· AFT TAX BFR INT 
DEPqECIAT CN ANO A~ORTIZATION 

~.\AllOC'A~ RESOURCES 

s~~~E CA;>'T~ 

:...2'~3 TEq~ .= ~ 

s,..oR· r:::R.., D BT 

~.~;:::s o~ ~:.i.,.::-s 

~tX~~ C~0 1T~L ~XP~~DITURE 

llOON-OE?RECIA3LE ASSETS 
DE?Ri::CiA3LE FIXED ASSETS 
INTEREST CURING CONSTRUCTION 

CHANGE IN WORKING CAPITAL 

OEST SERV,CES 

RE?AVMENT OF LONG lER~ DEBT 
~EPAVMENT OF SHORT TERM DEBT 
'~TE~i::ST ON LONG TERM DEBT 
iNTEqEST ON SHoqr TERM DEBT 

~~v:~E\:JS 

c.,s.; '11;:qEASl' OR ,D::cqEASE> 

3EG,~Nl\G CASH BA~ANCE 
E~a1SG =ASM B~L~NCE 

2002 

25419 

25419 

16006 
9413 

0 

(l 

0 
0 

13130 

0 

0 
0 
0 

-379 

13509 

9961 
0 

3548 
0 

0 

12289 

31846 
44,35 

2003 

27660 

27660 

, 8~4 7 
9413 

0 

0 
0 
0 

12918 

0 

0 
0 
0 

156 

12762 

9961 
0 

2801 
0 

0 

14742 

44136 
58877 

2004 

29743 

2974:3 

?0330 
9413 

0 

0 
Cl 
Cl 

1211.17 

0 

0 
0 
0 

172 

12015 

9961 
0 

20S4 
0 

0 

1 75:-.6 

58877 
76434 

?OO~i 

32054 

:>21154 

22641 
9413 

0 

0 
0 
0 

1145 7 

0 

0 
0 
0 

189 

11268 

9961 
0 

1307 
0 

0 

205~7 

76434 
97031 

200ii 

33339 

339R9 

24576 
9413 

0 

0 
r 
0 

10~82 

0 

0 
0 
0 

162 

1 0521 

9961 
0 

560 
0 

0 

23307 

97031 
120238 

2001 

30551 

3055, 

30160 
390 

0 

() 

0 
c 

- 74~ 

0 

0 
0 
0 

- 742 

0 

0 
u 
0 
0 

:) 

~1?92 

120338 
151630 

?00~ 

3IQ10 

310"0 

30f; rr:. 
·~o 

0 

n 
0 
0 

c 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

31070 

151630 
182700 

20C'l 

1•010 

~ l (. 7 0 

·' ; ._, 1 g 
3'JO 

:i 

0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 
0 
0 
0 

0 

31J10 

15~700 

213770 

PAGE 2 

~O L) 

3107G 

3 ~ 0 .' 0 

-~(16 1 ~~ 

3 1.f '.1 

Co 

(I 

'J 

0 
I') 

0 

0 

0 

0 
D 
D 
0 

0 

11070 

2 l 3 7 1
9 0 

244840 

? ')' ~ 

1; ('!,'.., 

:1'.(J 7•., 

:~ r· G 7 :; 
-~ ~. •.i 

0 
0 
0 

0 

0 

0 
() 

0 

c 

3107C 

244~40 

275909 
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BALANCE SHEET 

PAGE 

CASE 3-8 - BASE CASE - <USO 1000> 

VEAR 

ASSETS 

C~RR;:NT ASSETS 

OPERATING CASH 
AC~OUNT R~CEIVABLE 

INVENTORIES 

ACC EXCES~ CASH 

N;:T "IXEC ASSETS 

INVESTMENT 

N?N-DEPR AS!ETS 
DEPRECIABLE ASSETS 
INTEREST DRG CONSTR 

LESS ACC DEPRECIATION 

LIABILITIES 

CURRENT LIABILITIES 

ACCOUNT PAVABLE 
CURRENT PORT ION OF LIT DEBT 
SHORT TEHM DEBT 
CTHER LIABILITIES 

FIXED LIABILITIES 

L 0!1:3 T ER'-' DEBT 8.\L ANCE 
OTHER Fl~ED LIABILITIES 

STOCK HOLDERS EQUITV 

SHARE CAl'ITAL 
ACC RETAINED EARNINGS 

LIABILITIES & S/H EOUITV 

1992 

228 

0 

0 
0 
0 

2 

226 

226 

0 
220 

6 

0 

159 

1993 

1994 

0 

0 
0 
0 

2 

1992 

1932 

895 
960 
137 

0 

1395 

1994 

45454 

0 

0 
0 
0 

2 

45452 

45452 

1645 
38376 

5431 

0 

31818 

1995 

961 1 5 

0 

0 
0 
0 

3 

96112 

!:16112 

1645 
80537 
1~931 

0 

67281 

1996 

143807 

0 

0 
0 
0 

1513 

1 42294 

142294 

1645 
1I6922 
23727 

0 

101119 

1997 

132862 

6326 

0 
2958 
3368 

-0 

126536 

142294 

1645 
116922 

2312'1 

15758 

!15746 

1998 

118550 

77 72 

0 
3937 
3835 

··O 

I I 07711 

142294 

1645 
116922 

23727 

31516 

83134 

1999 

110078 

8302 

0 
4293 
4009 

€755 

Yf1".'i;'' 1 

14:::'294 

1645 
11 C922 
23727 

47274 

72527 

2000 

105547 

8601 

0 
4484 
4 1 1 7 

17684 

19?".>3 

I ·122'.34 

1645 
116922 
23727 

63032 

62735 

20D1 

104?611 

8916 

n 
J682 
4?35 

3 I 64F, 

6350:i 

I '12?9•\ 

1 c;4r, 

' ' 6922 
23727 

78 7a9 

52961 

0 0 0 0 11474 16061 1341D 12763 1293'2 13118 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
9961 
1513 

0 

1998 
9961 
4103 

0 

2562 
9961 

887 
0 

no3 
9961 

0 
0 

2972 
9961 

0 
0 

3158 
9961 

0 
0 

159 1395 31~18 67281 89645 79685 69724 59764 49803 39842 

159 1395 31~18 67281 89645 79685 69724 59764 49803 39842 
0 0 0 0 0 0 0 D 0 O 

68 598 13636 28835 42658 37116 35416 37551 42812 5130? 

68 598 13636 28835 42688 42688 42688 4£688 42688 42688 
0 0 0 0 0 -5572 -7272 -5137 124 8619 

228 1994 45•154 96115 1'13807 132862 118550 110078 105547 1042G~ 
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BALANCE S<iEET 
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CASE 3-9 - BASE CASE - <USO 1000> 

YEAR 

ASS::~s 

c~""="T A.ss=·s 

O~ER"'Ti\G CAS4 
A::8~~T qECE 1 V~aL; 

I .. \/::NTO'! I ::s 

A:c ::xcESS CAS~ 

... E. =ix:~ ASSE'S 

'\,EST"'°E\T 

~0\·DE 0 '! ASSETS 
)E~RECiAS~E ASSETS 
I' T:;.qEST oq::; CONS"."~~ 

LESS ACC DEPRECIATION 

LIA91LITIES 

C~RRE\' LlA91LITIES 

AC:ou~T PAYA3LE 
Cu'!RENT poqTICN c• LIT CE9T 
S~JRT TER"" CEST 
~TYER LIABl~!TIES 

C':'(:::~ I -~s 1 L:T1ES 

:;;.,..~=~ 

'\I D::3T ;,:._A,.Co 
~E:i L·A3 ~l':' 1 E.S 

E::l:J ! "'7'' 

SI .~ITAL 

AC: ~~·1,\ED EA~\l~GS 

L'~~tL:T·es ~ s1~ ec·~1Tv 

2002 201J3 2004 2005 2006 2007 2ooe 2C09 2010 

1J6363 , , 2679 , 2 1 2J.0 '328S4 147172 1 77332 20~0~1 23'59J 2e331n 
- - - --- - - ---- -- - - - - - - - -- - - -- - - - - - - --- - --- - - - - -- - - - -- - -- - - - - - - - - - - - - - - - - - -

S74' 9122 g5.:J 399J '0392 3650 9E ::·;; 965C 
-------- -------- -------- -------- -------- ·------- -------- --------

0 
489S 
3S43 

44136 

::i 
5130 
3186 

5' 17 7 

0 
539; 
4'42 

7 5·:34 

0 
5685 
4314 

37::'3 1 

0 
5~:;0 

446, 

'2033, 

c 
5930 
3 ~ 2C' 

15.63 c 

0 
5930 
3120 

i ~ 2 7: (' 

0 
:9}0 
3 72 J 

2, 3 .. 7 a 
-------- -------- -------- -------- -------- -------- -------- -----·---

5-1092 44(79 3:-~'3 .. 25854 • 6..1·12 t 6 l."151 1Si\~1 1 ~ :· 1 ') 

~6 SC. 

c 
5 ~· 3 0 
J 7 2 ) 

?4 ·' 3.: 0 

' .t ~ ~ ~~ 

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

142294 

1 645 
116922 
23727 

ee202 

1 42294 

1545 
1, 6!22 

23127 

97'15 

~ .i ~ 2 g.:. 

~ 6 -~ 5 
, 1 t.~.::2 

2 3 7 2? 

107027 

I ··2'Z9-! 

~ s .! ~ 
l 1 '5922 
2372 7 

1 1644:J 

• 4:-'29·\ 

1645 
'16322 
23727 

125853 

'·~2294 

1645 
1 1 6922 

2372,' 

126243 

14229.! 

'645 
• 16922 

23127 

126633 

. 4:: '?-1 

~ E ·~ 5 
, , s 322 
23727 

127024 

. 4:. ~ .~ 

. : s 
' 'G 2 2 

23 27 

127414 

201 1 

~o:.Q4~ 

'16" .: 

5~ ~. 
? ., :? " 

:' 7 59 .... ~ 

~ ,\ .! B . • 

• ~;:: ·:< -~ 

' 6 .: ~ . 
' l 5 922 
23727 

127!J5 

.;3204 33468 V753 14063 4334 4334 4334 4334 4334 4334 
-------- -------- __ ,. _____ -------- -------- -------- -------- -------- -------- --------

, 3322 13546 13793 14063 .. 334 4334 4334 4334 4334 4334 

3362 3586 
9961 9961 

0 0 
0 0 

29eS2 

298()2 
c 

63765 

19'J21 

1 !n2, 
c 

7921 1 

3632 
9061 

0 
0 

936! 

9361 
0 

9 ~.: s 7 

4103 
9961 

0 
0 

J 

~ 

8 

1 1 ~ !2 l 

4334 
0 
0 
0 

~ 

J 

, 4 "" 3 ~ 

43)4 
0 
0 
0 

0 

c 
0 

l ~ ?9~ 8 

-------- -------- -------- ---- --- -------- --------
42586 
21077 

106959 

42,88 
36523 

1 1 2'79 

42686 
5.pg3 

, ='': .~o 

~26SS 

76'33 

'3z~e.1 

4 (.'Dl! !. 
1C0149 

1471~2 

4268~ 

130309 

177332 

4334 
0 
0 
0 

c 

c. 

203677 

426~~ 

160983 

~0~~~1 

4334 
c 
c 
'.) 

0 

c 
0 

?HJ5< 

42688 
1 91 06~ 

2~!'3~; 

t.3 )4 

0 
'.) 

0 

2 

c 

~65:'J6 

426~8 

222347 

::'E~~70 

4334 
c 
0 
0 

:; 

.:; 

:957~5 

42688 
253027 

300~-.g 



*** FEASIBILITY STUDY ON CfMENT PROJECT IN MADAGASCAR *** 
LONG TERM 'lEBT 

CASE 3-B - BASE CASI: - <USO I 000 > 

AMOUNT OF DEBT 99606. 

INTEREST RATE 7 500 PER CENTIYEAR 

REPAnlENT 10 YEAR-EOUAL-INST,LLMENT-REPAVMENT <SEMI ANNUAL> 

VEAR SER NO PRINCIPAL INTEREST DEBT SERVICE BALANCE AFT PAV ME NT 

1992 ; 0 0 0 80 
2 0 0 0 159 

1993 3 a 0 0 777 
4 0 0 0 1395 

1994 5 0 0 0 \6607 
6 0 0 0 31818 

1995 7 0 0 0 49549 
8 0 0 0 67281 

1996 9 0 0 0 83443 
10 0 0 0 99'306 

1£97 11 4980 37J5 8716 94625 
1;; 4980 3548 8529 e9645 

1998 13 4980 3362 8342 84665 
14 4980 3175 8155 79685 

1999 15 4980 2988 7968 74704 
16 4980 2801. 7782 69724 

2000 17 4980 2615 7595 64744 
18 4980 2428 7408 59763 

200, 19 4980 2241 7221 54783 
20 4980. 2054. 7035. 49803 

2002 21 4980 1868. 6848 44822 
22 4980 1681 6661 39!42 

2003 23 4980 1494 6474 34862 
24 4980 1307 6288 29882 

2004 25 4980 1121 610 \ 24901 
26 4980 934 5914 19921 

2005 27 4980 747 5727 14941 
28 4980 560 5541 9960 

2006 29 4980 374 5354 4980 
30 4980 187 5167 0 

2007 31 0 0 0 0 
32 0 0 0 0 

2008 33 0 0 0 0 
34 0 0 0 0 

2009 35 0 0 0 0 
36 0 0 0 0 

2010 37 0 0 0 0 
38 0 0 0 0 

2011 39 0 0 0 0 
40 0 0 0 0 

TOTAL 99606 39220 138825 0 
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