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Explanatory unotes
The monetary unit in Zimbabwe is the dollar ($ 2im).

The exchange rate used in this report for the conversion of Zimbabwean -
dollars into United States dollers ($US) is:

$US 1 = $ Zim 0.6026.
References to tonnes (t: are to metric tounes.

Besides the common abbreviations, symbols and terms, the following have
been used in this report:

Central Machinery Textile Corporation (Romanie)

Central Statistical Office

Industrial Development Corporation (of Zimbabwe)

Technological Engineering Institute for Light Industries (Romania)
locsal cost

liguified petroleum gas

selling price to Covernment

iﬁﬂgﬁﬁﬂ

Bention of the names of firms and co-fcial products does not imply
endorsement by the United Wations Developm~nt Programme (UMDP) or the United
Rations Industrial Development Organization (UNIDO).
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Within the context of the large-scale project "Strengthening of govermment
support services in the non-metallic minerals sector™ (DP/ZIN/83/006) an
expert in sheet-glass production was assigned to the project for & total of
ten weeks, split into three missions, the purpose of which was to assist the
national project tesm in the techmical evaluation and appraisal of bids
received for the establishment of a sheet-glass plamt.

During his first mission the expert assessed the three offers, one of
which was eliminated. During the second mission he sccompanied a team of
local experts on a visit to the remsining two potemtial suppliers in Romania
and Turkey, in order to review the techmologies oa site. Pollowing that
evaluation exercise, a decision was teken in favour of the TISCEMA (CMT)
consrctivm of Romania.

During his third mission the expert appraised and mede recommendations on
s feasibility study prepared by the Industrisl Developmeat Corporation (IDC)
of Zimbabwe. He also participated im the preliminary coatract negotietions
with TISCEMA, after which that compeny was required to revise their documents
aceording to the recommendations put forward by the reviewing team and to
resubmit them to IDC for further negotistioms.
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INTRODUCTION

The Industrial Development Corporation of Zimbabwe Limited (IDC) is
considering establishing a sheet-glass industry for domestic market and in the
future for export mearket.

The main purpose of the project is to strengchen the performsnce of
non-metellic mineral-based industries and to promote new user industries to

create foreign exchange resources through import substitutiom.
The duties of the expert were specified in his job description as follows:

The expert will be attached to tho Ministry of Industry and Technology and
will be expected to:

(a) Assist the national project team in the technical evaluation and
appraisal of three propossls mede to the Govermment for a sheet-glass
production plant project, by companies in France, Japen and Romania; provide
techaical guidance and recommendations to ensure the selection of a
technically and ecomomically viable technology;

(b) The expert may slso assist the project tesm in presenting the
conclusion of the technology evaluation exercise to the higher authorities;

(c) He will provide, whenever felt necessary, advice relevant to the
rav-material technologies and manpower requirements of the same project.

In sddition, IDC have established s "Memorandum of understanding™ dated
31 January -1986, defining the mode of operation as follows:

(a) UNIDO expert P. Montagne to work closely with IDC staff and carry
out open discussions with them sbout all aspects of the tender documents

- during the period of evalustion;

(b) UIIDE) expert to assist in drawing up a contract to be incorporated
into the project.

The expert’s assistance has been split into three missions:

(a) The purpose of the first mission, from 30 January to 20 February 1986,
was to assess the technology offered, to analyse the offers by comparison and
to comment on the technical merit of the bids. A report entitled "Technology
evaluation” and dated February 1986 has -been submitted to UNIDO and IDC;

(b) The purpose of the second mission, from 8 to 25 March 1986, was to
visit suppliers (the Wissho Iwai Corporation consorcium and the TISCEMA
consortium) in Istanbul and Bucherest. A report "Visit to suppliers”, dated
March 1986, prepared in colleboration with M. C. Goromonzi and L. M. Chiviys,
has been submitted to UNIDO end IDC; .

(c) During his third mission, from 14 April to 9 May 1986, the expert
wes expected to provide technicsl advice ani recommendations on s fessibility
study made by IDC, and to avsist the nstionel project team in the preliminery
negotiastions of the contract. ‘




1. 1IDC should request the suppliers to confirm, in writing, the quantity,
auilubihty. quality, homogeneity and price of local raw materials (send,

dolomite, limertone and feldspar).

2. IDC should also have the availability, characteristics and price for
utilities (electricity, fuel oil, LPG, water etc.) confirmed in writimg, o
ensure that ell utilities will be available at the date required by TISCEMA.

3. The site should be investigated with regard to level of underground water
and soil resistance, as this may affect the cost of the fouadation. If
possible, more land should be bought for future expemsion.

4. EBguipment and services available in Zimbabwe should be laid dowm in
collaboration with TISCEMA, accordiag to their specifications and under *heir
full techknicel responsibility. Quotations concerning civil works, equipment,
materials and services available in Zimbabwe should be solicited and evaluuted
vith & viar to minimizing the investmeat cost.

5. TISCEMA should redesign the layout sccording to the recommendations
formulated during the meeting, so as to sllow for an easy expaunsion.

6. The production plans are based on local szies forecasts and sellimg prices
assumed by IDC. To ensure the feasibility of the project, several sssumptions
should be made to validate the manufacturing plen. Pigures regarding the
export market should be confirmed and the sensitivity of the economic rate of
return of the project to a change in the expected growth, in the demand and in
the price on the local and export markets need to be evaluated.

7. The contract negotiations, basad on a turnkey project, should be continued
according to the strategy recommended. The techmical assistance sgreement

. should be signed for an initiel period of five years and TiSCEMA will be
responsible for arranging all technical assistance and treining to enable the
company to produce sheet glese of internstional quality level.

8. Responsibilities and obligations under the joint venture should be clearly
specified.

9. Details of the barter deal should be worked out to guarantee the financial
plan.




1. SUMMARY OF REPORTS COVERING THE FIRST AND SECOND MISSION OF THE EXPERT

A. Assessment of the technology offered and amalysis of
’ [ arative offers

During his first mission the expert assessed the technology offered by
the following three compenies: ‘

(a) Wissho Iwai Corporation of Japan, in collaboration with Tecoyama
(Japan), Kakoki (Japan) and Turkish Glass (Istanbul, Turkey);

(b) TISCEMA (CMT) of Romanias;

(c) SOKEVER of Prance.

An acalysis of the offers, detailed technical information, conclusions
and recommendations t ‘e contained in the expert's report dated February 1986.
The report also includes an annex entitled "Basic rules™, in which the expert,
based on information provided by IDC, elaborated his opinion and suggestion
with regard to the general tender document, the sales forecast, the site, raw
materials, utilities and investment in Zimbabwe. A second annex contains
additional information on the supply of techmology, including the turnkey
contract, the technical assistance contract and the responsibility of the
supplier of technology.

, While it was relatively easy to reject the SOMEVER's offer for technical,
economical and financial insufficiency, it was more difficult to sppreciate
and compare the merit of the proposals by Nissho Iwai Corporation and TISCEMA.

. When the expert's conclusions and recommendations were presented to snd
discussed with the competent personnel of IDC, it became clear that both
offers needed to be improved and supplemented and that this could best be
achieved by visiting those suppliers of technology.

! B. Visits to the selected suppliers

' The visits to and discussions with suppliers (the expert’s second mission)
were made in close collaboration with M. C. Goromonzi end L. M. Chiviys.

' Prom 9 to 15 March 1986 the team visited Turkiye Sise ve Cam Fabrikalari AS
(Turkish Glass Works) at Istanbul with the participstion of WIC - Tecoyama/Toledo
Engineering, Yamsbishi ard Kakoki Keji Kaisha. Prom 16 to 22 March 1986 it
viﬁitcd TISCEMA et Bucharest and the Romanisn Consortium.

~ The visits had the following nnin‘objcctivos:
' (8) To establish personal contacﬁs essential for further negotistions;

: (b) To verify the competence cud:cxporicnco of the supplier of
technology, especially of the glass producers by means of:

(i) Visiting the offices snd tacﬁorics of glass producers snd suppliers
of equipment; \ \

, (§1) Bvciuating the stlndcéda of éroduction;

(ifi) Studying and collcctiﬁs as -Jcb documentery evidence as possible
| with regard to technical, economic and financial sspects;
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(c) To complete the offers, especially by discussing such major aspects
as sre referred to under the snnexes “Basic rules™ and “Additional informationm
on the supply of technology™.

The essential aim was to be able to compare:

(a) The techaical co-petence>in each criterion for the production of
sheet glass; :

(b) The policy of the suppliers of technology vis-i-vis the project,
especially the responsibility they would take and their intention concerning
the equity perticipation and the financing offered.

The mein results have been summarized in the expert's report submitted in
March 1986 and included the following documents for esch supplier:

(a) Assessment of the zspability of the suppliers of technology;

(b) Minutes of meetings (signed by both parties, the supplier of
technology aund IDC).

Based on the conclusions of the team, the IDC Board snd the Tender Board
has decided to continue the negotiation with the TISCEMA (CMT) consortium of
Romania.
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II. APPRAISAL OF THE FEASIBILITY STUDY

The feasibility study which hes been prepared by IDC, is based on their
own basic dete. This study has been reviewed by the expert, and during the
sppraisal he collaborated with TISCEMA, the supplier of technology and partner
in the joint venture, especially concerring the technical data.

A. Concept of the project

The aim of the project is to establish a sheet-glass industry which
should in the First place cater for the domestic market and in the future
for the export market. It will be based essentially on local raw materials:
80 per cent in tonnage of the total raw materisls to be used will be local.
The project will also take advantage of the electric potential of Zimbabwe:
30 per cent of the totsl energy requirement for glass melting will be

/clcctrie ity.

B. Market

At present sheet glass and plate glass are imported mainly from Belgium,
Romanis and South Africa and sometimes from Asia.

South Africe has a shect-glass processing plant which has been
coustructed with the assistance of the Pilkington Glass Company, the world's
lesding msnufacturer. The company supplies flost-glass products of very high

quality.

, Imported glass products sre mainly used in extensive applications such as
building, housing, show windows, car windows etc. Sheet glass from the
project will be sold to flat glass merchants and glaziers in Zimbabwe as well
as to local importers.

Demand

The demand hss been established according to data supplied by IDC.
According to the Central Statistical Office (CSn) the market figures for the
last five years were as follows: ‘

Yesr 1980 1981 1982 1983 1984
Tonnage 4,688 5,880 4,616 6,776 10,000 (estimate)

The product mix (different uses) is spproximately the following:

Building industry 84%
Automotive industry 12%
Prestige buildings/shop fronts &%

The thickness of the glass is 2 to 12 mm, its width up to 2.5 metres, and
its quality corresponds to internationsl stendards.

The market figures for the next 10 years have been srrived at using 1984
sctuals as & base. The figures from C$0 for the past five yesrs show an
average growth in demand of 25 per cent per yesar.

After consultstions with importers of flst gless and with other senior
members of the project department, s 10 per cent sanual growth rate seems
reslistic. However, considering the recent trends in the economy, s somewhat
pessimistic annual growth rate of only S per cent was assumed for the present
!ouiﬁ‘uity study.
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In 1984, the major importers of flat glass sold about 6,262 tonnes.
IDC therefore assumes that the total demand for 1984 lies between 6,262 and
10,000 tonnes, and 8,150 tonnes would seem to be a realistic figure. Since it
is also sssumed that the share of the project in the total market will be
about 80 per cent, the required supply would have been 6,520 tonnes for 1984.

Prices

The prices of importaed sheet glass with a thickness of 3 mm are at
present:

Locel cost ($Zim/m?) 7.19
Selling price to Government ($Zim/m?) 26.69
SPG/LC ratio 370

IDC has considered a selling prite for sheet glass which is the mean
value of SPG and LC, i.e. $Zim 16.94/m2 or $Zim 2.26/kg.

Sales projections

e v

‘Table 1 is a summsry of the sales projections for the local market, based
on the sbove-mentioned assumptions and an expected commissioning of the plant
in December 1938.

Table 1. Sales projections and estimate of sales revenues

Expected sales. Estimated ssles revenues a/
Year (tonnes) ($Zim)
1st (1989) 8 321 18 805 460
2nd (1990) 8 737 19 745 620
3rd (1991) 9174 20 733 240
4th (1992) 9 633 21 770 580
5th (1993) 10 114 22 857 640
6th (1994) 10 620 24 001 200
7th (1995) 11 151 25 201 260
8th (1996) 11 708 26 460 080
9th (1997) 12 294 27 784 440
10th (1998) 12 909 29 174 340

8/ Based on 1986 sales price.

Production programme

The maximum melting capacity of the tank proposed by TISCEMA is 61.82 t/day
with two PPG drawing machines.

The production plan for the first ten years (table 2) is based on the
following assumptions:

(s) The production line will attain an efficiency of 65 per cent in the
ficst and second year, and will reach 70 per cent in the third ysar and after;

{b) A one-month stock of finished product will be required;
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(c) About 35 days/year will be needed for skimming, breakdown and
maintenance;

(d) The furnace will have to be rebuilt after five y=ars. Furnace
rebuilding is expected to take 80 days.

The machines will therefore be working 330 days in a normal year and

250 days in the year of furnace rebuilding. The output will be 40t/day with an -
efficiency of 65 per cent, sand 43.27 t/day with an efficiency of 70 per cemt.

Table 2. Production plan

Wet production Opersating days :
Year Efficiency (tonnes) Total Machine no. 1 Machine No. 2
1st (1989) 65 ! 8 321 + 225 330 120
. stock 693

2nd (1990) 65 8 137 218.5 330 107

3rd (1991) 70 9 174 212 330 9

Ath (1992) 70 i 9 633 223 330 116

Sth (1993) 70 10 114 234 330 138

6th (1994)

Furnace .

rebuilding 70 10 620 245 : 250 - 240

7th (1995) 70 11 151 258 330 186
~ 8th (1996) 70 L 2711 330 212

9th (1997) 70 12 < 284 330 ‘ 238

10th (1998) 70 12 909 298 330 266

C. materis d ut t
Rew materjals

The basic materisls used in the production of sheet glass are sand, sods
ash, dolomite, limestone and feldspar. With the exception of soda ash, all
sre available locally and represent 80 per cent in tonnage. The guslity of
limestone, especially concerning the high iron content, has to be confirmed.
Small guantities of salt cake snd carbon which ure added, will have to be
imported. -

The chemical analysis of the locsl raw materisls snd the results of
me) 2ing tests have been described in detsil in the expert’'s reports of
Vebruary and Macch 1986.
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The required quantity and cost of each of these raw materials per tonne
of melted gless are shown in table 3, and the raw material cost per year in
table &.

Table 3. Quantity and cost of raw materials per tonme of melted glass

Quantity Cost of one tonne Cost per
Composition per batch of raw material tonne of glass

Rew material (percentage) (tonnes) ($Zim) ($Zim)
Sand 57.4 0.748 ' 32 23.94
Soda ash 20.0 0.261 324 84.56
Dolomite 14.2 0.185 126 23.31
Limestone 4.1 0.054 53 2.97
FPeldspar 3.0 D.039 100 3.9
Salt cake 1.2 0.016 3.160 . 50.56
Carbon 0.1 0.00 S70 0.74

Totsl 100.0 1.3043 a/ 189.98

8/ According to TISCEMA, 1.3014 t of batch will give 1 t of melted glass.

Teble 4. Raw material cost per year

Net production Raw material cost
Yesr (tonnes) ($Zim)

1st (1989) 8 321 + stock 693 1 580 823
131 656

~2nd (1990) 8 737 1 659 855
3rd (1991) 9 174 1 742 876
4th (1992) 9 633 1 830 077
5th (1993) 10 114 1 921 458
6th (1994) 10 620 2 017 588
Tth (1995) 11 151 2 118 467
8th (1996) 11 708 2 224 286
9th (1997) 12 294 2 335 614
10th (1998) 12 909 2 452 452

‘Utilities

Details on utilities consumption supplied by TISCEMA are summarized in
table 5.
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Teble S. Utilities consumption for the production of
45, 40 and 32 tonnes of glass

_Met production

Utility &5 t 40 t 32 ¢t
Puel oil
(tank firing) 10 530 t/day 9 660 t/day 8 400 t/day
Rlactricity 33 750 kWh/day 30 300 kWh/day 26 290 kWh/day
LPE 432 t/year 396 t/year 332 t/year
Sulphur dioxide 0.2 kg/h 0.18 kg/h 0.14 kg/h
Vater Average of 140 w3/day

) By extrspolation the utilities consumption for each year has been
calculated (table 6). The fuel o0il consumptiun for the sand drier is 145 t/year
and is constant.

The unit price of those utilities is as follows:

Fuel oil, diesel oil 67.4 cts/litre or 81.35 cts/kg
Electricity 3.5 cts/kuh

LPG 118.8 cts/kg

Water 3 cts/m®

Sulphur dioxide 2,213.97 cts/t -

The cost of utilities per year is susmarized in table 7.

Packing materisls

Imported sheet glass products are wrapped in paper and packed in wooden
boxes to prevent breakage during transportation. A rate of breskage of sbout
S per cent is assumed.

According to the unit prices given by IDC for wooden boxes, paper,
woodchips and nails, the cost per tonne for packing materials is estimated at
$Zim $7.11.

D. S8ijte

The project will be located in the Kadoms industrial zone, 144 km from
Herare. The populstion of Kadome is sbout 77,000.

The location is satisfactory with respect to access, energy and water
supply, manpower availability, and communication links with the main market
areas. It is also reasonably close to the locsl deposit of raw materisls.

The existing property which is slmost flat, has s surface of
approximately 20,000 nl as compared to an estimsted 40,000 nZ needed for
the project’'s covered and uncovered asress, including roads.

The layout of the plant is now being prepered, and due consideration
should be given to ths possibility of extending this project in the future by
other glass-production facilities.




Table 6. Utilitles consumption per year

utility 1989 19%0 19 1992 1993 1994 1993 1996 1997 1998
Puel oll (t)

Tank 2 5 2 524 2 600 2 679 2 7% 2 ) 2 92¢ 3 014 3 104 3 1

Sand drlec 143 —343 343 —343 —243 —143 —343 —~343

Total 2 668 2 669 2 743 2 83 3 903 2 98¢ 3 o7 3 199 3249 3 32
ure (t) 203 23 303 ns 326 338 380 363 376 3%
Blecteicity .

(&) 8 000 00N 7 836 648 3 079 019 8 328 888 8 586 480 8 832 042 9 129 81?7 9 408 039 9 €99 030 9 999 000
Water (a3) 46 200 46 200 46 200 46 200 46 200 46 200 46 200 . 46 200 46 200 46 200
Sulphur

dloxide (kg) 830 192 sn 930 1 029 1118 1187 1 266 1 343 1 424
- - - - Table 7. Utillties cost per year

(Ia Zimbabwean dollere)

Utility 1989 1990 e ) § 1992 1993 1994 1993 1996 1997 1998
Teel oill 2170 428 2 171 231 2 233 037 2 296 S10 2 361 390 2 429 111 2 498 238 2 %49 846 2 643 061 2 710 7V7
ure 336 204 343 O 339 964 374 220 387 280 401 304 413 800 431 244 446 608 463 320
Rlectricity 280 000 274 282 282 763 291 311 300 326 309 821 319 403 329 282 339 466 349 963
Water 1388 1 386 1 386 1 388 1 386 1 38¢ 1 386 1 3868 1 386 1 386
Sulphue

dloxide  __ 1982 __ 1% 1 928 2100 __2278 __ 2473 __2628 .._2803 __29% __ 311

Total 2791 786 279 736 2879 100 2 963 730 3 053 068 3 144 337 3 237 4TS 3 334 561 3 433379 ) %N W




-17 -

The following investment will be iooded:

$iin
Land 2 000
infrastructure: 250,000
Rlectrical substation ($Zim 151 000)
Utilities conmection up to the limit
of the property
Telex and telephone
Reilway comnection
Total 252,000

This corresponds to u smouat of $US 152,855.

E. Project ineer

All details comcerning the process, cquifntnt and facilities of the
plait, economics, as well as fimancial and commercisl dats are detsiled in the

following TISCEMA documents:

(a) Letter refereace Dept. 1-1, dated 7 Jenuary 1986.
) Commercial proposal No. 11110631, Januery 1986;

(b) Technical offer - Sheet glass plant, new unit, January 1986;
(c} Additional information, dated & April 1986.

The glass plant will use a Pittsburgh process. The main components of
the glass plant are the batch plant, the furnace, snd the drawing machine.
These components are designed for an easy expsusion.

The batch plant includes = receiving and storage sres, 2 conveyor system,
and weighing and mixing equigment. This plant will be semi-sutomatic.

The glass plent will have & combination furnace that uses both fuel oil
(70%) and electricity {30%). Furnace operation is a continuous process. The
normal period of operation is expected to be at least five years, at the end
of which time the factory will be shut down for approximately 80 days to sllow
for furnace rebuilding.

The PPG drawing machine hes s net ribbon length of 2.2 m and the drawing
speeds for glass sheet of different thickness given by TISCEMA are shown in

figure I.
Bquipment for cutting-off, cutting, packing and shipping is included.

~ The project will also include s stand-by generstor, & workshop, s
laborsatory, end all suxiliary eguipment for production snd warehousing, as
well as for the administrative and recrestionsl fecilities.

The cost of projoét engineering is shown in teble 8. In that connection
it should be noted that:

(s) The contrasct will cover sll equipment (production, suxiliaries,
administration, transportation etc.) necesssry for the production of shest
glass according to international standards of output and quslity, including
engineering services and training of Zimbabween personnel;




Pigere I. Speed of drawiag machine for glass sheet of different thickness
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(b) The bricu sre fixed prices for the foreign-curremcy compoaeat. For
the part to be paid in locsl currency & contiagemcy of 10 per ceat has been

added;

(c) The cost for site preparation, ciril works, installsation end

erection have been estimated according to IDC experieace.
buildiag costs is based on $US 450 per square metre;

The calculstion of

(d) Am allowence for traiming 23 staff for & period of 90 man-moaths has

been added;

(e) An ellowance for techaical asssistance, accommodation, air tickets

étc. has beea edded.

Teble 8. Cost of project emgimeering

(Ia United States dollars)

Item

Local curremacy

Poreiga currency Totsl

ipment and sctviecs offered
by TISCEMA

Equipment and spare parts for
two years
Prom Romenies
From local suppliers

From suppliers in & third country

Technical assistance,
6 workers (12 w/m)

Training of 23 local staff in
Romenie (90 m/m)

Bngineering and know-how

Technical assistance, supervision
of construction and erection of
plant, taking-over tests,
17 workers (12 a/m)

Subtotsl

Contingency (10%)
Additions]l equipment

Telex, telephone, cafeteris,
first sid etc. |

Prepgretion of site

Civil works, road installations etc.

Insursnce during cou:structiou

Totsl

1 114 749

21 00V

203 500

124 750
1 463 999

146 399

100 000

4 300 000

§ 210 2J0 5 210 270
171 000 1 285 749
1038 115 1 038 115
19 727 40 727
215 050 418 550
640 306 640 306
64 177 389 s27

7 559 245 9 023 244
146 399

100 000

S00 000 5 000 000
30 000

8 059 245 14 299 643
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P. Plant orgarization and overhead costs

TISCEMA (CMT) of Romania will heve the overall responsibility for
supervising and managing the erection of the plant, and for providing sll
equipment and services on s turn-key basis. The organigresme of the
consortium is given in Figure II.

During the operational phases CMT will provide all technicel assistance
on the basis of a five-year comtract.

Administrative manpower costs proposed by TISCEMA include 28 people
(1 genersl manager, 5 managers etc.). T7The manpower costs have been calculated
by IDC based on Zimglass wvages. T4 costs faclude the compeny contributions
for medical insurance, pension etk.

TéhXe 9. (Owerhead costs
(In 2isbebwean dallars)

Item Loty) currency FPoreign curreacy Total

— —

Technical assistance
(long-term contract signed
with CHI) 286 400 96 569 382 969

Maapower cost (28 .
administrative officers) 678 730 678 130

Overhesd materials and
telephone (3% of manpower cost) 20 361 20 361

Overheads for administrative
officers (insurance, taxes, pension

fund, medical insurance etc.) 150 000 . 150 000
Totel 1 135 491 96 569 1 232 060
Majntensnce

The furnace will be rebuilt afier five years of service, for which 50 per
cent of the material cost ($US 2,000,000) will have to be spent. The reserve

per year was calculated as follows: LM_;&_'_Z = $US 200,000 or $Zim 331,895.

The general msintensnce cost was sssumed at 2 per cent of the egquipment
cost, i.e. $US 151,077 or $Zim 250,709.

G. Msmpower

The project will create employment for 177 persons. Given the relstive
shortage of local staff having sufficient experience and background im the
production of sheet glass, TISCEMA (CMT) will provide eight specislists for
the first five years to fill key supervisory and production positions.




Figure II.

Institute for Light

Techrologicel Engineering |

‘ Industries (IPIU) _

Engineering
and

design

-21 -

Organigrasme of the CMT coasortium

A 4

Central Industry for
Gless and Pine

Cersmics (CISCF) ‘
Know-how,
technical
assistance,
training

£—

Zimbabwean
sy ers

Romanian .-—-,

suppliers

Suppliers of |
third — ‘

Supply

N ]
Central Machinery
Textile Corporation (CHMT

contract

Management contract

LA
Industrial Development

On behslf of the joint venture




- 22 -

A breskdowm of administrative aad production persounei appesrs below:

Administrative 28
Productioa 149
Total 177

The productioa manpower costs have been calculated by IDC omn ZIMGLASS wages.
The cost of the company coatribution has been added to overheads.

Cost for 149 works $Zim 287 650/year

H. Implementatioa schedwling

Provided that the tura-key comtract and technical-assisteace contract
will be signed in July 1986 and come into force in October 1986, the civil
works on the site should commence towsrds the end of 19%6. Plant commission-
ing is then expected to be completed im November 1988.

I. Pinanciasl and economic evsluation

To! ect jiavestment cost
(a) n_e es

Pre-operstion expenses include sllowances for the test run, the services
of a general menager and his secretary for the comstruction period of 25 months,
and also for a UNIDO expert to essist the local team in the implementation of
the project, in collaboration with the supplier of technolcgy. Those expenses
are summarized in table 10. .

Teble 10. Pre-opersation expenses
(In United States dollars)

Item Local currency PForeign currency Total

Labour cost and overheads

“or test run (two mouths) 253 063 253 063
Utilities for test run

(two months) 355 186 355 186
Locsl supervision (General

menager and secretary (25 months) 75 000 75 000
General expenses (office, trans-

portation, hospitality, travel) 50 000 S0 000
UNIDO assistance 20 000 _80 000 00 O

Total 753 249 80 000 833 249




(b)

be:

Morking capital

(i) Raw materisls

Of locslly aveilable ~aw materials a stock for a one-month's production
will be kept, while of imported materisls a quantity covering the production
requirements of three months will be stored.

Yearly consumption

Raw material (t)

Sand a/ 6,224.19
Sods ash b/ 2,169.20
Dolomite &/ 1,569.67
Limestone b/ : 446.92
Feldspar s/ 359.72
Salt cake b/ 130.81
Carbon b/ 10.90

Total

s/ One month's requirement.

b/ Three month's requirement.

(ii) Utilities

Storage Cost
L) ($Zim)
518.68 16,597
542.30 175,705
130.81 16,481
111.73 6,145
29.98 2,998
10.90 34,445
2.73 1,553
253,924

ot
$US 153,015

The capital tied up in storing utilities for one month's operation will

o0il

LPG

Sulphur dioxide
Total

(iii) Packing materials

For one month's full production:

Wood board

Paper

Wood chips end nails
Totsal

(iv) Accounts receivable (debtors)

Zim

180,868
28,017
157
209,042 or $US 125,969

$2im

35,867
17,068
22211
56,146 or $US 33,833

Assumed at 10 per cent of the turnover (calculated on basis of s sales
price for 3-mm thick glass of $Zim 15/m? or $Zim 2/kg):

$Zim 1,664,200 or $US 1,002,847,
(v) Linished produyct on stock

Assumed at the value of one month's sales of sheet glass (based on the
sbove-mentioned sales price):
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$zim 1,386,000 or $US 835,203.

(vi) Cash

Assumed at the value of one month’'s personael wages:

$Zim 209,976 or $US 126,531.

(vii) Payments to creditors

Assumed at one month's cost of raw materials and sutilities:

‘$Zim 375,355 or $US 226,189.

The working capital required for the first tem years of operation is

summerized in table 11.

(c) Total project cost

The overall cost of “he project is summerized in table 12.

Table 12. Totsal project cost

Local Poreign
; ..currency __ curremcy _Total
Item $uUs $us $Zim
Aquisition of land and
part of infrastructure 151 855 151 855 252 000
Site preparation, civil
works (building and
roed) erection and
installation of plant 4 S00 000 500 000 S 000 000 8 297 378
Subtotal 4 651 855 S00 000 S 151 855 8 549 378
Machines, equipment and
services (training,
.+4ering and know-how,
techiiicel assistance
(including contingency)) 1 710 398 7 559 24S 9 269 643 15 382 746
Insucance — 30000 ___49 784
Subtotal 1 740 398 7 S59 245 9 299 643 15 432 S30
Pre-operstion expenses 753 249 80 000 833 249 1 382 756
Interest during construction 300 000 $00 000 1 000 000 1659 473
Working cepital 2 051 210 2 051 210 3 403 932
Contingencies (10%)
(including increase of
local expenses) 500000 1300000 2900000 3318951
Totsl 10 196 712 10 139 245 20 335 957 33‘767 024




Depreciatica

The cost of the assets will be written off according to the following

schedule:
(a) Site, building and civil works - 20 years (5%);

(b) HMachines, equipment and services, installation and insurance -
10 years .10%);

(e¢) Pre-operation expenses and interest during coanstruction - 5 years
(20%).

A depreciation schedule for the first 10 years is given in table 13.

Pinsncial plan

The proposed financial plan, in Zimbabwean dollars, is summarized below:

Percentage Poreign currency Local currency Total
Bguity 35 11,811,458
of which: , .
IDe 70 8,268,021
TISCEMA ' _30 3,543,437 i
Total equity 100 3,543,437 8,268,021 11,811,458
Loans 65
TISCEMA
(barter
coadition) 9,000,945
Local banks 12,934,621
Total long-
term loans - 9,000,945 12,934,621 21,935,566

Totsal project
financing 33,747,024

TISCEMA is expected to supply a loan under a barter agreement. The
interest rate will be 6 per cent per year and the projections assume that
repayment will be over eight years with two years' grace.

The other loans are to be arranged by IDC with the Zimbabwe Develcpment
Bank and possibly with other local institutions. The terms are expected to be
13.25 per cent per yesr and repayment over 10 years with two years’ grace.

The dept service is detailed in table 14.

Brojected income
The projected income for the first 10 years of operation is shown in
table 15. The costs are based on 1986 prices; for 1989 the following .
contingency for price increases has been added:
Sales price 10%
Rew materisls
Pecking materials
Utilities
Personnel cost 15%

Maintensnce and
furnece rebuilding
Overhead expenses
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Table 14.

Dabt service
(In Zlimbabwean dollars)

Loan 1989

1990

1 1992

1993

1994

1993

1996

1997

1998

TISCEMA (6%

over 8 years,

2 years® grace)

- Tatevest
Totel

payment

Amount of

T " loam ~ ~ 9000 %A%

340 036
340 036

Locel banka
(13.23% over 10
years, 2 yeacs®
grace)
- - 1aterest
Totel
paymest
Amownt of
loan

17 W
1 1
12 934 s21

Total
Iaterest
Total

payment
Amowat of
loan

2 25) 893
2 233 93
21 933 366

2

340 056
340 03¢
000 %43

n3
73 837

934 621

233 9
2353 893
933 366

18

340 03%6 430

040 217 1 930

500 787.5 6 000

n3 837 1 499

330 663 3 116

317 794 9 700

233 893 1 949

370 882 S 066

018 582 15 701

047
204
630

608
436

967

633
640

397

-

1
2

12

360 037.¢
860 196

300 472.3%

285 378
902 206

084 139

643 416
762 402

384 612

170
000

on
687

467

3l
438

467

[

270 028.335

186
NS

148
976
n2

176
162
627

180 018.9
1 680 177
1 900 137.9%

836 919
2 A7 &7
4 830 A84

1 036 988
4 133 924
6 330 642

90 009.45
1 390 166

642 689

2 239 17

.3 233 &97

732 698
3 849 602
3 233 697

A28
2 043
1 616

428
2 043
616

460 214 230

208 1 831 058

460 214 230

288 1 831 958




Table 13.

Projected income
(In Timbabween dollars)

continued

- Item 1909 19%0 1991 1992 1993 1994 1993 199¢ 1997 1990
tel sales 20 686 006 21 720 180 22 806 364 23 947 638 25 143 404 26 401 320 27 721 386 29 106 088 30 562 084 32 091 774
tioa costs

Rew weterials 1 969 331 1 908 833 2 004 307 2 104 388 2 209 €76 2 320 22¢ 2 436 237 2 337 929 2 685 936 2 820 320
Packiag materials 392 007 $73 1S 602 %16 632 662 664 232 697 484 732 3%9 768 %40 807 327 847 818
Vtilities 3 210 3% 3 204 46 3 310 9¢3 3 410 &7 3 311 029 3 6193 %7 3 723 0% 3 834 7438 3 948 316 4 067 022
Personnel 1 480 797 1 480 79?7 1 480 49?7 1 480 497 1 480 A9? 1 480 497 1 480 497 1 480 497 1 400 497 1 400 497
Turasce cvebulldiag 381 €2 0 6 301 &7 381 697 A81 697 481 697 481 697 381 &7 38 o n
Welatenance 208 N9 288 313 208 318 208 313 288 313 288 313 288 319 208 313 288 313 200 319
laveatory (283 430) - - - - - - - - -
Total production

coste 7 €39 272 7 838 183 8 068 297 8 208 406 8 333 466 8 784 206 9 042 201 9% 312 123 9 392 408 9 883 669

s prefit 13 046 734 13 801 993 14 738 267 13 649 232 16 607 938 17 617 114 18 679 183 19 793 945 20 970 476 22 206 10%

chesd expenses N
Techalcal
ssalstance,
salaries, general
cuponsss 1 416 889 1 416 869 1 416 869 1 416 869 1 416 069 1 416 869 1 416 069 1 416 069 * 416 069 1 416 049
rating profit 11 629 863 12 463 126 13 321 IV 14 232 363 19 191 069 16 200 243 17 262 316 18 377 09 19 533 607 20 789 23¢

hot oRponees
Sepreciation 2 911 08 2 11 083 2 911 o063 2 911 083 2 911 063 2 302 617 2 302 617 2 302 617 2 302 617 2 302 &17
Net laterest 2233 a0 2233 2 233 ) 1 949 6353 1 643 416 1 341 176 1 03¢ 938 732 690 428 460 214 230
Tetal other

[ o8 S 164 93¢ S 164 9%¢ S 164 936 4 860 718 4 336 A 3 647 7193 3 339 333 3 033 318 2m™mon 2 516 &7
t lmcome (peofilt)
betfere taz 6 464 909 7 300 170 8 136 443 9 371 643 10 €34 390 12 336 AS52 13 922 761 13 %41 '8} 16 822 330 18 277 389
z (32.8%) 3y an 3 834 409 4 306 o1 4 940 228 $ 6193 063 6 629 806 7 331 218 8 100 4¢0 8 802 29 9 647 82



t lncome (profit)
after tax

t prollit belfore
taz as perceatege
of sales

t prolfit alter
tax as perceatage
of sales

t profit after
tazx as perceatage
of equity

3 031 AW?

n

13

26

3 443 600

3

16

29

3 849 841

3

17

4 423 47

3

18

37

S 019 32¢

42

42

3 926 643

48

30

6 371 343

24

7 241 31

ol

7 940 234

L1

o7

8 624 368

37

7

n
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Retura om iavestmeat, pay-back and cash flow

Teble 16 gives details oa pay-back and the retura on investmeat.
According to those calculatioas, the rate of retura oa investment is 20.74 per
d cent and the pay-back period &4 1/2 years.

-

The cash flow during the comstructioa period is shown ia table 17.
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Table 17. Cash flow for the construction perlod
‘ (In Zimbabwean dollars)
Flest Second Picst Second
semester semester semester semester Total
1 %43 2 000 184 3 543 437)
) 2 474 079
300 7 768 021 8 268 021)
2 000 000 2 000 000 8 934 621 12 934 621) (9 000 943
bacter)

T site preparation, clvil L
works, building, b
lastalletions and '
evection of plamt 83 8 378 390 83 494 8 549 378

Wachlnes, equipment,
services, tralning,
englaeering end
know-how, techanical
essistance, insurance 1 %43 2 444 166 444 166 6 431 58S
. +9 000 943
barter 24 746 079
(9 000 945
Pre-operation expenses 345 345 689 343 689 343 689 1 382 7%6) barter)
Interest during construction 6359 473 1 639 473%)
Workiag capital 403 932 3 403 932)
Coatlingencies 1 106 317 1 106 317 106 317 3 318 9%1)
sSucplus/deticit 68 -62 3713 18 3518 =24 960
Cumulative cesh balence 68 6 442 24 960 0
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III. PRELININARY CONTRACT NEGOTIATIONS

The expert participated ia the prelimimary coatract megotiatioas which
took place betweea 28 April and 6 May 1986. The mectings were atteaded by:

¥r Paul Popescu, coumsellor, CMT, Bucharest

Br. NMircea Nestor, director, Cemtral Imndustry for Glass and Fine
Cersmics, Bucherest

Wr. Alexandru Patrescu, project mamasger, Techmological Engineering
Institute for the Light Industries, Bucharest

Br. Marian, economist, Bucharest

Br. Dobram, commercial cowasellor, Romsaism Embassy, Herare

Mr. M. C. Goromoazi, projects coutroller, IDC, Harare

Mr. L. M. Chiviya, senior chemical emgimeer., IDC, Harare

The discussions were based om the following draft documents submitted by

TISCEMA:

Article 1 - Subject matter aad scope of comtrect

Article 2 - Delivery obligstions and services to be rendered by the seller

Article 3 -~ Supplies and services to be provided by the buyer

Article 4 - Price

Article 5 - Terms of payment

Article 6 - Delivery of equipment, mechinery and materials, rendering of
services, delivery of the subject matter (terms, place and
conditions)

Acticle 7 - Packing

Article 8 - Insurance

Article 9 - Transportation end dispstch

Article 10 - Test before shipment

Article 11 - Provisions concerning the seller’s personnel necessary for

erection, starting up, test in view of accepting, and
training of the Romanien opersting personnel

Article 12 - Test in view of completion of erection and acceptance of the
plant

Article 13 - Guarsntees

Article 14 - Penslties and other ssnctions

Article 15 - Force msjeure

Article 16 - Arbitration

Article 17 - Hiscellaneous

Article 18 - PFinsl dispositions

Article 19 - Coming into force

Technjcal sppendix

Description of the plant - its technical charscteristics, the technology and
the gusrantee performance

Specifications of seller’s delivery ‘

Specifications of buyer’s delivery ‘

Specifications of the documentstion to be delivered by the seller

The schedule of the contract’s execution, delivery, erection, test in view of
scceptance

Conditions for the seller's specislists sent for erection work and écst in view

of acceptance ‘




Technical assistance agreemsat

Article
Article
Article
Article
Article
Arcticle
Article
Acticle
Article

GBNONANS WM

Article 10
Article 11
Acticle 12
Article 13
Art 14
Article 15

Subject matter and scope of the comtract

The period of techaical assistance and validity of the coatract

Pees and work progreamme

Overtime

Leave

Paymeat of teschaicesl assistamce

Obligatioas of the buyer

Obligatioas of the seller

Nedical assistence and replcocements in case of disease,
sccident or death

Iasurance

General coaditions

Acbitration

wancellation

Correspondence and language

Coming into force

After the preliminary negotistions, the tesm comclwded that TISCEMA will
have to revise their documeat accordiag to the recommendations psut forward sand
to resubmit it to IDC for further negotistions.
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IV. CONCLUSIONS

Duriag his first mission the expert assisted the national project tesm in
the evaluation of three proposais mede to the Covermment by a Prench, a
lemu and & Romenian company. An assessment of the techmology offered and
s comperative amalysis of the offers made appareat the need to improve the
proposal from Jepan and Romeaia.

- Visits to and discussions with both suppliers of techanology were held
in close colleborstion with the natiomal project team (M. C. Goromrnzi end
L. H. Chiviya). Based omr the conclusions of that team, the IDC Board amd the
Tender Board decided to continse the megotiations with the TISCEMA (CWT)
coansortism of Romanmie.

TISCEMA seem to have the mecessary expertise and experience to provide
the techmology, to build the plant and to menmage the coastruction of a
shest-glass factory usiag the PPG process.

In addition, TISCEMA will becoms a partner of IDC in a joint-ventube
egresment and will provide swpervision and techaical assistance during both
the project implementation period sad the operationsl phase. A techamical
‘assistance agreemeat will be signed for am initial period of five years
between the joint-venture compeny and TISCEMA, which will be respoasible for
providing all techaicel knowledge, know-how and training to ensble the company
to produce sheet glass of an acceptable quality, to operate the plant
efficiently end to maintain it im good comdition.

The feasibility study prepered by IDC in collaboration with the supplier
of techmology has confirmed the profitebility of the project. Besides
providing an acceptable return and pay-back, the project will also contribute
to the development of linked activities like mining and transportation of
sand, limestone, dolomite and feldspar (80 per cent in tonmage of the required
raw materials are local). The project will also take advantage of the
electric potential of Zimbabwe, as 30 per cent of the totsl energy requirement
for melting glass will be derived from electricity.

The project will generate employment for 177 locsl people.

In addition, becsuse sheet gleass which has so fer been imported will be
produced domestically, the project will help to sswe foreign currency and thus
contribute toward the improvement of the trede palance of Zimbabwe. This goal
can be reached on the condition that the Coveeygent of Zimbebwe will stop sll
importation of sheet glass and give assurance chat domestic glass prices will
be set in such s way as to sllow the project to esrn reasonsble returns on
capital employed and to service its debts, and to reflect inflationary
increase in costs.

The contract documents presented by TISCEMA during the last part of the
expert’s mission made apparent the need for TISCEMA to revise the turnkey
. contract and the technical assistance sgreement and to resubmit those
documents to IDC for further negotistions. 1In the redrafting of the documents
it should also be ensured that they conform to the contract laws of Zimbsbwe.

The coatract-negotiations strategy recommended by the expert is displayed
in figure III. |
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Pigure III. Recommended strategy for comtract megotiations

[Preliminary negotiations

L ]
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plan






