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2.1.

2.1.1.

2.1.1.9

PROJECT BACKGROUND AND HISTORY

ZIMEAEBWE - BASIC CATA

Ceography

Situated in South-Eastern Africa, between the 16 th sna the 22nd
southern latitudes and between the 25th and 33rd eastern longitudes,
ZIMBABW. has a total srea of 390,757 kmZ.

It is a landlocked country which shares borders with ZAMGIA, MOZAMEIQUE,
REPUELIC OF SOUTH AFRICA ano BOTSWANA.

The land is devided into 4 natural regions :

the "High veld” that runs from South-West to North-tast ; this plateau
is 650 km long and 80 km wide (sltitude between 1,20G end 1,500 m),

- the "Middle veld", with an altitude between 600 and 1,260 m,

- the "Low Veld" which consists of the ZAMBf 21 valley and the LIMPOPG
end SAB] besins (sltitude below 6G0 meters),

- the "Eastern Higlands" st the Mozambican border, which is extremely
mount ainous with many peaks exceeding 1,800 meters (the INYANGAN] :
2,599 reters).

The climste of ZIMBABWE is tropicel continental changing by altituce,
specieally on the certral plateau.

The average annual rainfall varies from 300 m (BEIBRIDGE IN THE SCUTH)
to 1,00 mm and over (INYANGA near the Mocambicen border) ; at HARARE,
the cepitel, the annual reinfall varies from 440 mm (1982/83) to

1,100 mm (19€0/81}.




2.1.1.2. Populstion

The last populastion census, tsken in 1982, enumersted e totel populstion
of 7 517 165 persons with 8 growth rate of Z2.93 % between 1969 ana 1982.

The following table gives the figures for populstion end growth rates by
mid 1967 end mid 2000 respectively for the medium and the high variant.

1967 / 2600

1987 2000 growth rate
% per year
Medium variant 8 639 674 11 942 622 2.52 %
High variant 8 662 506 12 375 1M 2.78 %

Source : Population projections of Zimbabwe 19682 to 2032.
Central Statisticel Office - Harare - January 1966.

Social ingicators : (1985)

. Life expectancy st birth : - male : 55
- = female : 59
. Crude birth rate ¢ 47°/o0
. Crude death rate : 12%°/00 -
. Infent mortality rate : 77°/o0

. Urban/rursl population % : 27/73

Source : World Development Report 1987

21MBABWE is divided in B administrative regions :

MANJCALANC, MASHONALAND CENTRAL, MASHONALAND EAST, MASHONALAND WEST,
MATABELELAND NORTH, MATEBELELAND SOUTH, MIDLANDS, MASVINGO.

The capital is HARARL.




2.1.1.3.

The principal towns sre (populastion figures of 1982) :

HARARE (656 000), BULAWAYU (414 GOG), CHITUNGKIZA (173 0GC), GWERU
(79 000), MUTARE (70 000), KWEKKE (4b 0GO), KADGMA (45 000).

Political backqround

ZIMBABWE, previously SOUTHERN RHODESIA, finally echieved official
irdependence in 1980, the last of the british colonies in AFKICA to do
so. This followed several years of guerrilles warfare. Since 1980

reconstruction has helped to overcome the consequences of the war.

The constitution involves a Parliament with 8 prime minister heaging the
executive ; ZIMBABMBE is @ republic within the Commonwealth, with a
president as titular head.

The government stresses in particular close cooperation with ZIMEAbLME's
neighbours in the context of the Southern Africen Development
Coordination Conference (SADCC) anc the Preferential Trace Area (FTA)

for East and Southern Africs.

Z]1MBABKWE is also an active member of the Orgenisetion of Africen Unity
and a signatory of the LOME Convention Linking African, Csrribbean ano
Pacific (ACP) countries with the EEC.

2.1.1.4. Economy.

8/ Currency : Zimbabwe dollar (Z$) = 100 cents. Average excnange rate
for :
1987 $1 = 2% 1.669
Key 1986 $1 = 7% 1.7

b/ GLP at current prices and factor costs :
1966 : 2% million 8 323

¢/ GNP per cepita in 1985 LSS : 680
Source world Bank Development Report 1987

The World Eank classes Zimbabwe in the category of "Middle income

country”.
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2.1.2.

d/ Structure of production :

(Constant prices (1980) factor costs 1984
- orimary production to total GDP 14.0 %
- secondary productior to total GDP 35.3 %
- tertiary production to total GOP 50.7 %
- (Manufacturing) (22.8 %)

The structure of ZIMBABWE's GDP differs markedly from that of most

neighbouring countries, because of the relstive importance of the

manufacturing industry and the #Services"”.

e/ Foreign trade

- Export 1986 Totsl value :

Main goods

Main destinations

- Import 1986 Total value

Main goods

Main origins

- Import cover rate 1986

2 170.3 2$ mn

Tobacco, ferro-alloys, maize, cotton
lint, nickel metal, ssbestos.

SOUTH AFRICA, U.k., WEST GERMAMNY,
NETHERLANDS, ITALY

1 640.4 Z$ mn

petroleum products, chemicals, transport
equipment .

SOUTH AFRICA, U.K., WEST GERMANY, USA.

132 %

STUCY FOR INCREASING THE EDIELE OIL PRGLUCTICN CAPACITY-ORIGIN CF THE

REQUEST.

The project was identified at UNIDG's Regional Investment Fromotion
Meeting for SADCC countries held from 3-7 November 1966 in HARARE. The
Covernment of Zimbabwe through its Government supported Cotton Market ing
Board (CME) has requested UNICD by their letter dsted November 7th, 1986
to prepare a fessibility study. This was reconfirmed officially by the
rinistry of Lands, Agriculture and Rural Resettlerent end, finslly, the

Ministry of Finance endorsed the official request in October 1967.
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2'1‘3.

2.1.4.

CONTRACT UNIDO/ SOFRECO

The contrect for the stuay, entitled "FLASIBILITY STUDY FOR INCREASING
THE OIL PRODUCTION CAPACITY FROM COTTON SEED, IN ZIMBABWE™, was awarded
by UNIDO to the French Consulting Compeny SOFRECO in PARIS, through :

UNIDO Contract n® 88/19 of April 12th, 1988
Project N°® US/Z1M/B7/117.

The terms of reference asre sttached as annex ] to this volune.

MISSICN TO THE PROJECT AREA

According to the Contrect entrred into between UNIDO and SOFKECG, & tean
of experts went to ZIMBABWE from April 21st to May 27th, 1988.

The composition of the team was the foilowing :

- M. BRUN, Industrial Economist, Team Leader,

- T.J. SIEREVOGEL, Agro-Economist,

- R. LcBLANC, 0il Technologist,

- D. DELWAULLE, Mechanical Engineer,

- 1.C. BRYTOw, Financial Analyst,

- in the Project Area, Peter FAHY, resident Msnager of COMMERCE
PRGMOTICN INDUSTRIE (C.P.I.) in ZIMGABME.

During all the stay in ZIMBABWE, the teanm of experts maintained 8 close
contact with the counterpart, the Cotton Merketing Boesrd end slso with
the resident representation of UNDP/UNIDO.

The main organisstions visited were the following :

8/ Agricultursl] part of the study - orgsnisstions visited

Minislry of Lends, Agriculture end Rural Ressetlement
Agricultursl Marketing Anthority (AMA)

Cotton Merketing Board (CMB)

Grein Marketing Boerd (GMB)

Agricultural Technical end Extension Services (AGRITEX)




b/

o/ Market Study for oil cskes and 0il mesls - Orgenisations visited

Conmercial Farmers Union

Commercial Cotlon Growers Associstion

Commercial 0il seeds Producers Association
The MWENEZI Development Corporation (Palm oil Project)

Market Study for oils and fats : orgsnisetions visited

The four 0il expressors :
OLIVINE INDUSTRIES
LEVER BROTHERS

- BLUE R1BBON FOODS
MATIGNAL FOODS

The wholesalers and Retailers :

- JAGGERS WHOLESALERS

- Supermarkets (WOOLWORTH, TM, UK) in HARARE, BULAWAYO, MUTARE
KADOMA. ..

for various informations :
- The Ministry of Health - Nutrition Department.

exports ¢

for imports and exports :
- Staiistical Department - Ministry of Industry

- Customs and Exercise

for Genersl Information :

- Couvernment publications.

AGRIFOCDS (main stockfeed producer)
Nat ions]l foods - Stuckfeed Division

Commercial Cettle prcducers Associstion
Cold Storage Commission in BULAWAYOD.




d/ Industrial pert of the study - Orgenisstions Visited

Visit of the plents of the four expressors :
- OLIVINE INDUSIRIES in harare

- LEVER BROTHERS in Harere

- ELUE RIBBON FGODS in Bulawayo

- NATIONAL FOGDS in Harare and Bulawayo.

e/ Fackaging - Orgenisations Visited

ZIMGLASS in GWERU (glass bottles)
Van Leer Packaging (Drums)

Metal Box (lins)

Soltrara Partex (Plastic)

f/ Utilities - Grgenisations Visited

-~ ZIMBABWE ELECTRICITY SULPPLY AUTHOGRITY
- BP - SHELL
- WANKIE COLLIERY (Coal supply)

g/ Iransports

~ NATIGNAL RAILWAYS of ZIMBABWE
- SWIFT )  Road Transport
- CLAN Transport Cy)

h/ Sites

- TOwWN CLERK of KADGMA
- KURAL COUNCIL SECRETARY of BINDURA

i/ Vechanicsl [Qgineeriqg - Orgpnisations Visited

Scott Wilson Kirkpetrick and pertners (consulting Engineers).

wade Adams (Civil and Mechsnical engineering)
Antwood Holdings (Sheet Industries)
John Hook and Sons (Steel Construction)

Cochrene (vessels).
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J/ Manpower Costs - Income taxes - Locel loans etc

- CMB fFinance Division
- Deloitte Haskins and Sells (suditors).

k/ {inancigg

- French Trade Commission
~ Deloitte Haskins and Sells.

The detailed list of persons met is attached as annex 11 to this

volume.

THE PRCJECT IDEA

2.1.5.1. Existence of National Resources with potential for processing.

a/ Cotton

Cotton growing is widely practised in ZIMBABWE since it is one of the
few cash crops which can be produced successfully and profitably with
little capital outlay.

More than 190 000 farmers from all sectors sre now registereg with
the Cotton karketing Board, s drsmatic increase from the 3C 0G0
registered at Independance in 1980.

The Government Policy on the production of cotton is very positive
and expansionary ss cotton is en importesnt source of foreign
exchange, it fits very well in the policy of rural development angd it
produces rew materials for the local textile snd vegetable oil
industry.

The crop of 250 000 t of seed cotton in 1985/1986 is expected to grow
to 450 000 t by the yesr 2000, thet is en snnual growth rate of 4.3
per cent.,




n

b/ Other o0il seeds

- Soya beans
In Z1MBABWE | soys beans hasve become en increesingly importent oil seea
crop, grown principally by lerge scale commercisl formers. There is a
vast potential of use of the crops, in the domestic merket for oil and

wmeal and on the export market for wmeal.

The crop of 84 000 t in 1985/86 is expected to grow to 180 GGG t by
ihe year 2000, that is an snnus]l growth rate of 5.6 per cent.

- Sunflowers
Sunflowers are grown predominently by the small scale and comaunal
farming sectors.
The crop of 16 40G t in 1985/86 is expected to grow to 50 00C t by the
year 2600, that is an annual growth rate of 7.4 per cent.

c/ Kaize

2.1.5.2.

kaize is the staple food in ZIMBAGWE. The major producer of maize meal,
NATIONAL FOODS, has an 0il division and produces maize o0il from maize

germs.

Strong local demand for oils and fsats.

In ZIMBABWE , edible 0il] is classified es "essential commodity” and
consequently, the sales price to the public is strictly controlleo st @
relatively low level.

Imports are very low, due, to the general shortage of foreign exchange.

In the last years, the purchasing power of the lower-income group was
improved with the injection of higher wages.

A)) these factors resulted in 8 strong demend for edible oil, lergerly
higher than the local production.

In 1986, the production was 50 000 t (of which cotton seed oil : 50 %)
for an estimated demand of 60 000 t, i.e. a gap of 20 % or
10 000 t/yeer.




2.1.5.3.

2.1.5.4.
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Up to the year 2000, the increase of the populstion end the possible
improvement of the income per cepite will maintain e steady demano for
0il, constantly sbove the production, up to the srrivel on the market

of significative quantities of palm oil from the WWENEZ] project (1995).
To susmarise, the demand is by no way the limiting fsctor for the edgible
0il] preduction in ZIMBABWE.

Possible export for 0il cakes and meals.

The situstion is different for meals.

The present procuction of oil meal, epproximetely 140 00G t in 1966, is
not completely absorbed by the local merket, which is very sensitive to
the price, which is 8lso fixed by the Government.

But there is no problem to export the surplus to the neighbouring
countries, of course st a price which cannot exceed the international

market price.

In 1966, approximatively 45 000 t of cotton seed meal and soya bean meal
were exported, chiefly to the R.S.A.

Local Industry.

The oi) and fats industry in ZJMBABWE is e relstively sophisticated and
well developed processing sector, with four compenies, nanely :

OL IVINE INCUSTRIES
LEVER ERCTHERS
BLUE RIBEBON FOOLS
NATIONAL FOODS

At the present moment, the oil production is not limited by insufficient
processing cepacity, but by 8 shortage of oil seeds.

Supplies to users continue to be on an sllocstion basis. but this
situstion will chenge with the increase of the agricultural production.




2.1.5 6.

2.1 .6.

2.1.6.1.
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Lack of processing cepscily by 1950/91.

leking into account the general increase of the cotton snd other ail
seeds production up Lo the year 2000 on the one hand, end the present
existence of a spare precessing capacity in the existing on the other
hand, the study shows that s lack of processing cepecity will eppesr
by 1990/91, jus’iling the implementation of new cepscities with a
domestic market orientation for the oil snd export market orientatijon
for the meal.

ThE FRCJECT PROMGIION

Project Promoter.

In Z1MBABKE, the commercialisation of oil seeds, like most of the main
sgricultural precucts, is sirictly contrelled by the Government,
(kinistry of Agricuiture), through its Agricultural Marketing Authority
(AMA), which in turn, coordinstes the operstions of four Merketing
Boards :

Cotton karketing Board

Grain Marketing Board

Cold Storasge Commission

Dairy Marketing Board.

The Cotton Marketing Board has the monopoly of purchesing seed cotton
from all cetegories of growers. It operates 9 ginneries arounag the
country. The Board sells cotton lint to spinners on the local ana the
export markets and sells cotton seed to the local 0il expressors.

The Grain Marketing Bosrd operstes in the same way for the other grains,
including soya beans, sunflower and groundnuts.

At present, the AMA and the CME envisage an Agro-Industry Development
programme through complementary activities downstream.
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2.1.6.2. Congle-entarz eclivilies. Cownstresm.

2‘1 .6.3.

Jn its First Five Year Nestional Development Plen, the Government calleo
for state participation in stralegic enterprises and in joint ventures.
The agricultural sector can therefore contribute to this policy thrust

by venturing into new dimensions or downstreaa industries.

Downst ream industries cen be defined s those ectivities which bring
sbout a change in-form of the roduct and are the result of forwara and
vertically integrated operstions.

The advantages of downward verticelly integrated operstions are that the

company can :

- Add value to its product through further processing

- Benefit from reciced imput costs

- Save foreign exchange through export opportunities or import
substitution.

Downstream opgortunity for the CME.

Controlling the whole market for seed cotton (and therefore cotton seed)
in ZIMEABWE and being ciose to the grain Merketing boerd which controls
the market of other oil seeds, it is obvious that the Cotton harketing
Board could consider developing downstresm into oil expressing.

The CMB could set up an o0il processing plant nesr a ginnery. This woulo
create eaployment and woulo also reduce transportstion costs of bulky
cotton seed to the urban sress for processing. Since transportation of
the cotton seed will be minimal, this would reduce the costs of
production end increase competitiveness of their proouct against the
already established compenies. Thia is because the plant will be
situsted in 8 place where both the raw material and the warket are

found.




2.1 .7.
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INTERESY OF Thi FRENCH GUVERNMENT

It is important to note that the Government of frence is ssid to be
ready to make investment funds sveilable, proviced the techno-econosic
feasibility study results in a docusented and calculsted recommenastion

on the profitsbility and liquidity of the project.
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INTERNATIONAL CONTEXT

OIL SEEDS - FDIBLE OILS - OIL MEALS — WORLD PRODUCTION AND MARKET

0JL SEELS

1/ The world production of oil seeds (8 major oil seeds) which was
83.44 million tons in 1965/66 has increased to 187.36 million tons in
1985/86 (see Table 2.2.1.), i.e. en average annual rate of growth of
4.17 % for these last 20 years.

2/ Soya bean occupies a dominating place becsuse it ensure 51.4 % of the
worla production of 0il seeds in 1985/86 ; this production has
increased threefold during the last 20 years.

The principal proaucers of soya bean sre the UNITED STATES which
ensures slightly more than half of the world production, BRAZIL (17 %)
and CHINA (12 %).

The 0il content cf soya bean is about 20-22 % end the soys besn meal is
the leader of the protein market.




3/

a4/

5/

Cotton seeds takes second position in the production (16 %), one cannot
dissociste its quantities from the cotton lint production.

This production has increased by 37 % during the last 20 years
(30,3 million tons in 1985/66) end the principal producers of cotton
seeds are CHINA, USSR, USA and INDIA.

The 0il content of cotton seeds is about 20 - 24 %.

The groundnut production has increassd by 34 % during the last 20 years
from 10.2 to 13.7 million tons. The principsl producing cruntries are
INDIA, CHINA and USA. These 3 countries ensure 70 % of the world

production.

The oilcontent of the shelled gioundnuts is sbout 46 - 52 %. A signi-
ficant amount of this groundnut production is used for

auto-consumpt ion.

The sunflower seeds production has increased 2.4 times during the last
20 years (19.6 million tons in 1985/86) and the production of rape
seeds has pratically increased fourfold during the same period from 5
million tons to 18.6 million tons ; these 2 oil seeds ensure now 20 %
of the world production.

The principel producing countries are :

- For sunflower seeds : USSR, ARGENTINA, CHINA
- For rapeseeds ¢ CHINA, CANADA, INDIA




6/

1/

8/

9/

The oil contents are 42 - 45 % for sunflower (hybrids) end 44 - 48 %
for rspe seed.

The world production of copra (5.1 million tons i.. 1985/86) is
dominated by 2 countries : PHILIPPINES (45 to 53 %) and INDUNESIA (20
to 24 %) ; INDIA with 370 000 tons of copra per year, occupies the 3rd

position.

The o0i) content of coprs is sbout 65 %.

Palm kernel is a by-product of palm oil industry ; its proouction has
reached 2.4 million tons in 1985/86 versus 0.9 million tons in
1965/66.

The principal] producing countries are WEST MALAYSIA (45 to 50 % of the
world production), INDOMESIA anc MIGERIA for slmost equal quentities :
260 000 and 210 00O tor 5 in 1986/67.

The cil content of palm kernel is sbout 48 - 52 %.

The sesame seeds production has incressed by 40 % in the last 40 yesrs

(2.2 million tons in 1985/86) end the principel producing countries are

CHINA, INDIA and BURMA. This production will nol increese
significently.

The o0il] content of sesame seeds is sbout 50 - 54 %.

At present, 4 0il seeds for edible oils : soyas besns, cotton seeds,
sunflower seeds and rape seeds ensure 7/8 of the world proouction.

P-- Ch &G G U & G G B D S G S & S s B s




2.2.2.

EDIBLE CILS

The edible 0il production follows sbout in the sase way &8s that of the
corresponding 0il seeds production, (see tsble 2.2.2.), pelm 0il and olive
0il sre additiona) to the oils extractec from the 6 major 0il seeds of the
table.

The production of edible oil has increased 2.5 times during these last

20 years, from 20 million to 48.6 million tons, i.e. an asverage annual
growth rste of 4.55 % ; soya besn 0il, palm 0il, sunflower 0il end rape
0il (& major competitors) eccounted for 72 % in 1985/86 versus 51 % in
1965/66 end this is mainly due, soya bean 0il excluded, to the production
of palm 0il which has increesed fourfold during the same period.

0il palm is at present the most effective prooucer of edib : oil per unit
of srea because it takes 6 ha of groundnut and 10 to 12 ha of soya beans
to produce the same amount of cil as 1 ha of pslm,

The most important world producer of palm oil is WEST MALAYSIA (55 % with
more than 4 million tons of the production) followed by INDGNESIA (17 %),
NIGZRIA (4 %) eno IVORY CGAST (2.5 %).

The foreseable evolution of the production of the 4 major competitors
edible oils is given in the following graph 1.5.2. and the biggest
increase will be palm o0il (and palm kernel oil, its by-product) with e
relative deficite of protein mesal as 8 consequence.
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Table 2.2.9. 8 Major 0il seeds
World product;on (106 tons)

1965/66 1975/76 1982/83 1983/84 1984/85 1985/86 1986/67
|o1L seecs % %
1. Soya beans J1.74 138.0 66 .03 93.70 82.99 92.89 97.08 151.4 98 .46
2. Cotton szeds 22.08 |26.4 21.17 26 .43 26.30 34 .42 30.26 |16.0 27.01
3. Sunflower seeds 8.1 ) 9.7 9.95 16 .80 15.48 17 .91 19.56 }10.4 18 .82 n
4. Rapeseeds 4.97 | 6.0 7.92 14.91 14.33 17.07 18.59 | 9.8 19.86
5. Groundnuts (shelled)] 10.25 {12.3 12.48 11.67 12.59 13.21 13.74 | 7.3 13.65
6. Copra 3.82 | 4.6 5.24 4,32 3.51 4.12 $5.12 | 2.7 4.99
7. Palmkernels 0.90 1.1 1.16 1.76 1.73 2.00 2.38 1.3 2.33
8. Sesame seeds 1.57 |} 1.9 1.72 1.80 1.95 1.92 2.21 1.1 2.24
Total B83.44 125.67 171.39 158 .88 183 .54 188.94 187.36

Source : OIL WORLD - (F)/(p) : ISTA forecast/preliminary




Table 2.2.2. 10 Major Fdible 0Oils

World production (106 tons)

1965/66 1975/76 1982/83 1983/84 1984/85 1985/86 1986/87
0IL SEEDS % %
1. Soya beans 4,22 |21.1 9.62 13.99 13.72 13.72 14,12 |29.0 15.30
2. Palm oil 1.47 | 7.3 3.14 5.53 5.76 6.44 7.72 115.9 7.55
3. Sun oil 3.08 |15.2 3.35 6.0 5.83 6,56 6.88 (14,2 7.17
4. Rape o0il 1.56 | 7.8 2,56 4,96 5.10 5.84 6.36 |13.1 7.1
5. Cotton oil 2.66 |13.3 2.64 3.1 3.17 3.88 3.54 | .3 3.1
6. Groundnut oil 2.68 ]13.4 3.097 2.58 3.14 3.56 3.49 | 7.2 3.44
7. Coconut oil 2.13 |10.7 3.12 2.67 2.21 2.35 3.25 | 6.7 3.03
8. Olive oil (pressed 1.37 | 6.8 1.75 1.82 1.47 1.56 1.62 | 3.3 1.65
0il)
9. Palmkernel oil 0.42 | 2.1 0.51 0.76 0.76 0.86 1.03 | 2.1 0.98
10. Sesame o0il 0.45 | 2.3 0.47 0.54 0.54 0.57 0.60 | 1.2 0.60
Total 20.09 30.23 41.97 45.34 45,34 48,61 49.94

Source : OIL WORLD - (F)/(p) : ISTA forecast/preliminary

e



Graph 1.5.2. THE FOUR MAJOR COMPETITORS: World Production (million tonnes)
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2.2.4.

23

OJL MEALS

The production of the 8 major oil seeds mesls is given in Table 2.2.3.

Cne has to notice that ss for oil seeds, the increese in soya bean meals
is enormous as it is in high demand for their richness in protein, and
that rape seed meals has incressed as well during the last 2C years :

- rape seed meals : average annual growth of 7.0 %
[
3

b
- soya bean meals : average annual growth of 6.4
MARKET

1/ The oleeginous products (oil seeds, vegetsble oils and meals) have
always been dominated by soya and by several developed countries for

its production and its transformation.

2/ Prices : We notice that the prices of all edible oils have been
decreasing over the last ten years, except for 1983/84, during which

year a slight shortage did occured.

For certain oleaginous products specifically, graphs 1.5.4.8 to 1.5.4.b

give the price evolution :

- Graph 1.5.4.8/b : annual average prices for the four major edible oils
end 0il seeds meals over the last 10 yesrs.

- Graphs 1.5.4.c/d : monthly sverage prices for selected oil seeds ang
edible oils since 19b62.




Table 2.2.3. 8 Major Dil seeds meals
World production (106 tons)

19¢5 1975 1982/83 1983/84 1984/85 1985/86 1986/87
01L SEEDS MEALS (F) (P)
1. Soya bean meal 17.84 35.35 61.30 57.12 $9.70 61.67 67 .51
2. Cotton meal 8.70 9.63 11.01 11.59 14 .82 13.22 11.46
3. Rape seed meal 2.45 3.81 8.19 8.47 9.52 10.30 11.36
4, Sunflower meal 3.12 3.68 7.03 6.79 7.76 6.17 8.35
5. Groundnut meal 3.81 3.70 3.90 4.58 5.25 $.14 4,98
6. Copra meal 1.17 1.51 1.55 1.28 1.36 1.86 1.77
7. Palmkernel meal 0.46 0.55 0.95 0.94 1.07 1.28 1.23
8. Sesame meal 0.61 0.59 0.66 0.66 0.70 0.74 0.72
Total 38.16 58 .82 94 .59 91.43 100.18 102.38 107 .30
9. Fish meal 3.60 4.39 5.01 5.60 5.81 5.93 6.12

Source : OIL WOR'D - (F)/(p) : ISTA forecast/preliminary

1[4
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A competition will sure develop in the future within the oils sector
more precisely between soya bean 0il and pals 0il, which could lead to

a depressed market for oils and fats.

Foreign trade : Table 2.2.4. gives the evolution of the worlo

production and exports (oil seeds, oils/fats snd meals) since 1956/62

with the projections for 2G03/07. |

One observes thst between 1958 and 1982 :

- For the o0il seeds sector : the world exports have increased twofolo
while the world production has followed almost the seme line.

- For the oils end fats sector : the world exports have increased
threefold while the world production has only doubled.

- For the o0i) meals sector (0il seeds meals and fish wmeal) : the worlo
exports have increased fourfold while the world production has

increased 2.5 times.

The world exports previsions are given on the graph.
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Graph 1.5.4.b : FOUR MAJOR OILSEED MEALS
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Graph 1.5.4.c : MONTHLY AQRAGE PRICES - CONORUT AND OIL PALMS PRODUCTS
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Graph 1.5.4. d. MONTHLY AVERAGE mgs - OILSEEDS / EDIBLE OILS
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TABLE 2.2.4.

OIL SEEDS, OILS/FATS AND OILMEALS
Aversge annusl production/Exports forecasts

OIL SEEDS (10) OILS FATS (17) MEALS (10)
Average JExports} Average Disppea-|Exports| Average Exports
world prod.|(000 t)|Annual prod.| rance |[(000 t)] Annual (000 t)
(000 t) (000 t) (000 t) World Prod.
(000 t)
58/62 71 584 9 798 29 088 28 893 5 3211 35 028 6 138
63/67 82 27 12 586 34 012 33 758 6 919) 42 899 10 267
68/72 | 100 403 17 345 39 613 39 619 9 024] 54 451 14 187
73/77 | 121 153 22 958 45 425 45 139 | 11 583} 66 458 17 366
78/82 | 155 153 33 105 86 170 55 721 | 16 616] 89 784 25 867
83/87 | 178 135 35 349 65 287 65 069 | 20 252] 103 502 32 120
88/89 | 203 926 40 770 75 512 75 248 | 24 937 120 461 40 074
93/97 | 222 952 45 028 84 377 84 065 | 29 534) 132 575 45 913
98/02 | 250 154 50 335 95 158 94 846 | 34 666| 150 424 55 148
03/07 | 266 277 53 179| 104 525 104 035 | 39 192| 159 567 58 402

Source : 0il World - the

1963 (forecasts from 1983/87 to 2003/07)

- 10 major oil seeds

- 17 major oils and fats

- 10 major 0il meals (oil seed meals and fish meal),

past 25 years and the prospects for the next 25 -

e on on =0 =0 G G5B 30 GED 008 OGN G M OB G5 b a8 o8 U O &
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4/ Consumption in developing countries

tdible o0il demsnd has been confirmed by the events of the psst 10 years
when material price fluctustions were noted to be perticulerly price
inelastic end thst charecteristic is unlikely to chenge. Worlawiae the
apparent consusption of fats and oils has steadily increassed whose
share of the overa)] market increased from 51 % of total production in
the 1960's to 60 % of werld consusption by 1984. The rete of consump-
tion in the developing nations is expected to remain buoyant through
higher population growth rates, higher expected income growth rates,
and higher income elasticity of cemand for vegetable oils. By the year
2000, these countries are expected to have increased their share of
total consumption of vegetsble oils estimated at 90 willion tons to s
lJevel of 6B %. Per cepita, consusption in gevelopping countries at

10 kg per snnum is well below that of the industrislised nstions at

22 kg per annum reflecting economic and supply factors. It is importent
to stress the anticipated impact on consumption csused by increasing
population counts in developping regions, especially AFRICA where the
birth rate exceeds 3 % and by higher levels of demend crested through
increasing per cspita income levels. The wide disparity in relstive per
cepita consumption levels between industrial countries where populstion
growth is nesr zero and developping countries where rspio populstion
growth continues, predicstes further substantial growth into the 21ist

century.

The potential for growth in countries such as CHINA, INDIA and on the
continent of AFRICA is well illustrated by the World Bank's asssessment
of consumption of edible oil (o0il equivalent) by main countries ano
economic regions which is shown in teble 2.2.5. below :
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world Consumpt ion of Edible Dils

GROW1H RATES
1970 1985 2000 1970-85 1985-2000
Actual Actusl Forecast % %

000 t 000 t 006 t

ASIA
(ex PRC/INDIA) 2466 7577 14986 6.7 4.5

PRC 3387 8328 14986 6.3 3.6
AFRICA 3329 5222 10142 3.4 4.5
NORTH AMERICA 4796 7012 9946 2.3 2.4
SOUTH ARERICA 2196 5113 9542 5.9 4.5
INDIA 3067 5856 9067 4.6 3.0
1318 4502 64886 7749 2.7 1.2
URSS,/N. EUROPE 3816 5390 6644 2.5 1.4
JAFAN 917 1742 2453 4.4 2.3

OTHERS 1527 4666 5510 6.5 2.3

TO0TAL 30003 56794 90505 4.2 3.2

It is notsble that incresses in the rate of usage in AFRICA sre expectea
to be smong the highest in the world for the period to 2000 due to
forecest popuiation growth snd higher per cepits consumption.
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3.1.

3.1.1.

AGRICUL TURAL PRODUCTION

JATRODUCTIOA

Agriculture, which has been the backbone of the economy in the past will

resain a dominant sector in the economy of Zisbsbwe in the future.

7C per cent of the population lives in rural aress enc their main source

of livelihood is farming.

The growth of the economy is lergely depending on the performance of the

agricultural sector.

The agricultural sector not only provides wore than 50 % of the food
requirement of {he society, it accounts also for some 40 % of the total

exported produce.

It is therefore that the government of Zimbsbwe has put the agricultural

sector at the center of its development strategy.

Commercial Agriculture in ZIMBABWE is classifieo in oifferent categories,

namely :

- Large scale commercial fermers (spproximetely 2 000 farm units of more
than 2 CO0 ha)

- Small scale commercial farmers (epproximstely 13 CGO ferms averaging 125
ha each)
- Communal faermers (for cotton, approximately 200 00G farmers)

- Agricultura) and Rurel Developaent Authority (AKDA), pereststal which is
the Jergest single sgricultural employer with some 24 000 workers

- Ressettlement areas
Agricultural extension is the responsibility of the Ministry of Lence,

Agriculture enc Rurs) Ressettlement, through iis Lepertaent of
Agricultural, Technicael and Extension Services (AGKITEX).




3.1.2.

k|

Commercial fermers generally form part of specislized sssocistions such as
(for oil seeds) :

Commercial Faraers Union of ZIMGAbWE ,
Connercial Cotton Growers Associstion,

- Commercial 0il seeds Producer's Associstion,

Commercial Cattle Producer's Association,

etc...

An inportant report, called "Commercial Agriculture in ZIMEABRE", is
published every year.

Of grest importance is the transformation that has taken and is taking
place in the rural asreas as a result of a deliberate government policy.
The smallholder farmers sector (comsunal and re-settlement) has increassea
in inportence in the production of important crops such as maiz= ana
cotton, which had been dominated by the large scale commercial farners

sector.

The agricultural output is expected to rise at an annual rate rearly

doutle that of the projected population growth of 2.76 per cent.

This growth will not be similar in each of the agricultural subsectors
(communal , re-settlement, small conmercial and large commercial), the
growth in the comnunal and resettlenents srea is expected to increase at
7 - 8 per cent/annum ; twice that whict is expecteo of the commercial

sector et 3 - 4 per cent/annum.

THE OIL SEECS

In ZIMBAEWE, the conmmercialisation of 0il seeos, like most of the main
agricultural products, is strictly controlled by the Government, (Ministry
of Agriculture), through its Agricultura] Marketing Authority (AMA), which
in turn, coordinstes the operations of four Marketing Eosros :

Cotton Merketing Boerd

Grain Marketing board

Cold Storage Commission

Deiry Marketing Bosrd.



35

The Cotton Marketing Boerd has the monopoly of purchesing seed cotton from
2]l categories of growers. It operstes 9 ginneries eround the country. The
board sells cotton lint to spinners on the local and the export markets

and sells cotton seed to the local oil expressors.

The Grain Market ing Board operstes in the same way for the other grains,

including soya besns, sunflower and groundnuts.

The Zimbabwean 0i] seed processing industry goes a long way back when the
first o0i] mill, designed to process groundnuts into soap ana o0il cake, was
founded in 1915.

The groundnut remained the most importsnt oil seed until the eerly

sixties.

Research into insect control in cotton and the sdaptetion of soysbean
varieties to Zimbabwean condition ssw an expansion in the cotton
proouction in the lste 196G's and that of soya beans in the lste 1970's.
The use of groundnut in the o0il seeds processing industry has owingled
with only crushernuts, the remainder of the export oriented confectionary
grounonuts, going into the expressing industry Teble 3.1.1. shows the

annual off take/allocstion of oil seeds by the expressers.
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Table 3.1.1. Annual Offtake of Oilseeds by Expressers
(*000 t)
0il seec year (1) Cotton Soyabean Groundnut  Sunflower Total
seed Seed

1960-61 - 64/65 1,8 - 20,3 0,9 28,0
1965-66 - 69/70 29,4 - 15,1 2,3 46,6
1970-71 - 74/75 76,3 3,1 18,3 3,5 101,2
1975-76 - 79/8G 82,5 40,8 10,6 14,5 148,4
1979/60 91,6 72,0 4,3 4,9 172,86
1960/81 99,6 8G,1 3,6 8,7 192,2
1981/82 122,4 68,0 5,0 9,5 204,9
1982/83 91,6 84,3 3,9 8,9 166,7
1963/64 101,4 71,3 1,3 4,6 178,6
1984/85 123,2 64,0 G,2 11,7 219,1
1985/86 163,2 80,5 0,4 12,2 256,3
1966/€7 141,6 77,8 6,6 18,1 2644,0
1987/88 136,4 96,6 8,0 22,4 263,3

(1) Gi) seed year runs from April through March. A five yeer average is

given for the sixties and seventies decades.

This table shows cleerly that in the first half of the 196G's when oil
seed of f teke was around 28.000 tonnes, groundnuts contributed more then
70 per cent. By the end of the 1970's the total oil seed off take had
risen to some 145.400 tonnes and groundnut represented only 8 per cent.
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The table also shows the importsnce of the different oil seeds for the oil

expressers industry.

The production of maize is not included in this table but maize as &

source of edible oil has a certain importance in the Zimbabwean context.




3.1.3.

CCITON

Cotton seed is by far the most important source of edible oil in ZIMBbAGME.

Cotton becane 2IMBALKL's second most important cash crop (after tabacco)
during UC1, with a tenfold increase in production between 1965 and 1975

and remained in this position ever since.

Cotton is grown througout the country, but the major production areas

are : South East Lowveld (Save Valley), horth East (Clendsle, bindura, ht
Darwin) and Midlands (Chegutu, Kadoma, Gokwe, Sanysti). (See map 1) Cotton
was traditionnaly grown by large commercisl farmers, but because of the
drought resistant qualities, cotton production by smallholaer farmers in
the communal and resettlement srea has been on the incresse since 1961,
from a share of 6 per rent in 1960 to sbout 5C % in 1986. (see table
3.1.2). Some 2060 GO0 farmers are now registered as cotton growers ano it
is growing at a rate of some 2 GCO per month. This registration aces not

mean however that all these farmers will grow cotton during the same

season.,
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MAJOR COTTON PRODUCING AREAS

(i

Cotton production over 1.000 t




It is estimated thet sbout 60 % of the registered farmers sctuslly grow

cotton.

Froduction and area under cultivstion by commercial fermers veries ;
psrtly ss a result of producer prices of cotton and other cash crops snd
partly because of the labour intensity of the crop. Peculiar to the
commercial cotton growers is concern over the availability of cotton
pickers to harverst the crop.

Each year with the rapidly expanding cultivation in comsunal and

re-sett lement sreas, which requires @& stay-hose sttitude smong potential
cotton pickers, commercial farmers' planting intentions will depena on how

they see the picking situation.

Table 3.1.2 Shews the cotton preduction for the two production groups.

Communal +
Years | Commercial |Re settlement Total
ARDA
1980 145 533 12 000 157 553
1961 125 594 45 000 170 594
1982 107 886 27 000 134 886
1963 114 021 32 500 146 521
1984 107 916 60 545 160 461
1985 148 198 102 136 250 334
1986 154 144 141 336 295 460
1987 111 512 136 644 248 156
1986 116 108 124 005 240 113
1989+ 151 000 159 000 310 000
* Estimate
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The Governement policy on the production of Cotton is very positive and
expansionary as cotton is sn importent source of foreign exchange, it fits
very well in the policy of rurasl development and it produces rew materisls
for the local textile and vegetlable o0il industry.

The major future expansion of the cotton production is expected to cone

from the communal areas.

The largest increase in production from the communal ares is through

expansion of the srea planted to cotton.

Yields are expected to rise as well through the spplication of the
techniques introduced by the extension services.

This increase in production through yield is however less important then

the one through increase in area.

from the Communal Farmers some 15 X sre presently producing yields
comparible to commercial farmers ; an other 35 % will most probably reach
higher yields through introduction of better cultivation practices ; the
remaindly 5G % of the communal growers will remain low yielo producers.

From the textile industry and export side there is a demend for e better,
high quality, long fiber cotton. The present verieties grown in ZIMEAEWE
produce high yielos of middle class cotton. Research in ZIMBABWE is now
orientated to the long fiber cotton but this might produce verieties with

lower yields/has.




These long fiber varieties will hewever catch higher prices on the
internat iona]l market snd consequently higher producer prices in ZIMGABMWE.

Some cf the large commercial farmers will certainly switch to these new
verieties, which would produce less cotton but of higher value.

As a result less cotton seed might be available for oil expressing from

this sector.

All in all total production from the large Commercial growers is expected

to increase marginally.

The ARDA farms produce presently some 20 000 t of cotton. This is expected
to increase when new farms are started. For the total picture however,
real increase in cotton production comes only from new developments and

not from existing feras taken over by ARDA.

Taking into account all the asbove observestions the following projection

could be make.
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Cotton production up to 2000 ('000 t)

1985(19686]198711988|198911990]1991]1992}199311994]1995] 12000
LSG 154 112 |116 [151 151 |153 |157 [161 |165 [168 |170 |}|173
CFA, RA, 122 1117 105 [139 152 [164 |177 |[188 |199 |205 |210 ||242
SSG
ARDA 19 119119120 ] 22| 23 24|26 28| 29 | 30 35
TOTAL 295 |248 240 |310 325 340 |358 {375 |392 |402 |410 }|a50
Seed cotton
At about 60 %
seed available
for oil 175 [150 [145 [190 |195 [205 215 [225 235 [242 |250 ||270
expressing

this produces
('000 t)Cotton

seed

LSG = Large Scale Growers.
CFA = Commural farming Area
RA = Re-settement Area

SSG = Small Scale Growers.
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Al] the seed cotton is purchesed by the Cotton Merketing board which
operates also all the ginneries (one is privetely owned but is on contract
to CMB). 70 % of the lint is exported and the remainder used in the local
textile industry.

Trensport from the farm to the (MB depots, either st the ginnery or the
satellite depots is for the account of the growers. Transport is normal ly

by rosd haulage but slso rail trensport is used.

Transport between satellite anc ginnery depot is for the account of the
C.M.B.

The location of the ginneries and their cepacities are as shown below (see

map 2).
KADOMA 20 7CC t/y
TAFUNA (SHAMVA) 25 300 t/y
BANKET 27 600 t/y
MUTARE 25 300 t/y
GLENDALE 25 300 t/y
CHEGUTU 57 500 t/y
SANYAT] 25 30C t/y
BINDURA 50 600 t/y
TRIANGLE 29 900 t/y
Total 287 500 t/y

This capacity is based on an operation of 28 weeks per year. In years with
cotton production superior to 285 00G t some of the ginneries worked more

than the planneo 28 weeks.
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3.1.6.

This period (28 weeks) is dictatecd by the weather.

Yhe Seed Cotton is generally stocked in the open snd rain will decrease

its quality rapicgely.

From the cotton production projections one could see that in about 2 to
3 years the present ginning capscity, even if the period is extendea to
33 weeks, will not be sufficient to handle all the seed cotton and

addit ional capacity should be instsalled.

The cotton seed is stocked st the Ginneries in the open, under
tarpaulins. The o0il expressers draw from the national stock sccording to

their requirement upto their total allocation.

Transport cost from the stock to the oil expresser is for the account of
the 0il expressors. Transport is generally by rail, is virtually sall

ginneries are at the rail network, but also sometimes by road hasulage.

As the quantitly of cotton seed is not sufficient to satisfy the demand of
all the oil expressers, the (.M.B. 8llocates the cotton seec to then by a

system which was not disclosed to us.

SOYA BEANS

As soyasbean cultivetion is 8 capital intensive crop, which requires also 8
certein level of agro-technology (inoculation of seed) the production in
ZIMBAEWE has remained mainly 8 large commercisl farmers crop. About 95 %
of the proouct is accounteo for by the large commercial fersers.
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Since 1976, partly because of the labour saving nature of the crop,
implying Jower wage costs, end partly due to the high producers price,
product ion has been on the increase, both in sres cultis: - 2 and total

product ion,
The 1981 crop year has been an exception due to the 41 % increase in maize
producer price in that year. After that the increasse continued, also due

to the drought resistance of the crop over Maize.

Soyabeans are mainly cultivated on the heavy soils in rotstion with maize,

cotton and winter wheat.

Tsble 3.1.4. Soyabeans production for the two production sectors over the

last few years (production in tons, ares in hectsres)

Conmercial Communal Total
Production Ares Production| Area Production| Area
1980 89 403 40 783 8 000 12 000 97 4063 52 763
1981 66 131 30 97 6 750 9 GOO 72 861 39 971
1982 88 596 48 417 3 000 7 000 91 596 55 517
1983 78 626 54 909 2 000 4 000 80 626 58 909
19864 88 400 53 500 400 700 86 800 54 200
1965 85 200 43 200 300 700 85 500 43 000
1986 82 660 40 000 241 600 83 422 40 600
1987 101 046 NA 612 NA 101 658 NA
1968+ 116 000 60 000 NA MA

* Estinate




The average soyabean yields from the communal Jevel fermers is only 25 -
35 % of that of the commercial farmers mainly due to the lack of
agro-technical knowhow of the smallholder fermer and the lack of variet:es
adaptated to the smallholder farmers concitions.

Soyabeans are a regulated crop in ZIMBABWE for which the Grain Marketing
Boasrd is the sole buyer.

From being basically an export cirop in the late 1970, the soysbeans
production is now wholy processed within ZIMBABWE.

Soyabeans continue to be sllocated by the GMB to customers as the supply

cannot satisfy the demand.

The prcduction of soyabeans is expected to expsnd to sbout 1860.0GG t by
2000. As this is a typical large scale commercial farmers crop, who plant
soyabean in rotaticn with irrigsted maize, cotton and winter wheat and
because the soyabean husbandry requires a certain level of
agro-technology, it is expected that _he majority of this production will

come from this sector.

However, soyabean research in neighbouring countries, (ZAMBIA) has
produced "promiscuous” verieties (varieties which do not need inoculation
as they nodulste effectively with indigenous Rhizobia present in the
s0il), which are very suitable for smallholder, low agro-technology

farmers.
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1f Zisbabwean research coula develop sinilar promiscuous verieties acapted
to the Zimbabwean conditions, the overall soysuesn production by the yeer
2000 coula be very much higher as soyabean cultivation fits very well in

with the cropping pattern of stallholder farners.

SUNF LOWE k

The production of sunflower up to the mid 1970's was very small as the oil

expressers dio not show very interested in this oilseed.

After 1975, with a new third oil mill interested in sunflower seed, as the
expected increase in cotton did not materialised, made the producer price

jncrease and the production soasred to 25 250 tons in 1977.

however, after the oil expressers withdrew the transport and seed
squisition support, the procuction slit back to pre 1975 levels.
In 1962 the government, faced with an increasing demand for cooking oil in

the the country, decided to declare sunflower 8 controlleo comnodity.

Since then sunflower productions have increased steadily.

Most of the sunflower is grown bty the small scale and communal ferming

sectors ; because it is suited to the lower rainfall sreas ano is chesp to

aQrow.




Furthemore it is the only crop which still can be planted in early to

mid-jasnuary and still produce & ressonable return.

The small scale commercial and communsl farming sectors account for more than
90 % of the total production.

If the producer prices were to be incressed, commercial farmers would be

interested in this crop end so reduce the threst of an cooking oil shortage.

Table 3.1.5. Sunflower seed production in ZIMBABWE (tons) over the lsst few

years.

Harvest year Large Scale Small Scale C.F.A. Jotal
1979 1279 n.a. 7 000 8 270
1980 1 396 n.a. 7 100 8 498
1961 769 907 11 000 12 676
1962 1 015 437 7 500 8 952
1983 714 226 2 400 3 342
1964 917 1 100 6 400 8 417
1985 1 280 1 000 16 065 18 345
1986 960 1 000 16 400 16 360
1987 3 7863 1 000 16 548 21 331
1988 (estimate) 6 700 1 000
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Al present, yields have been low due to @ leck of research into adapted

srieties.

A recently released hybrid veriety might change the sttituce of large

commercial farmers as yields ere estimated at over 2 tons/hs.

The sunflower production is expected to irncrease to some 50 000 tonnes by
the year 2000.

The majority of this production is to be produced by the smallholder
(communal and ressettlement) sector, as sunflower has provec to have a
resistance to drought and fits very well into the cropping pattern of this

smal lholder sector.

As a controlled comnodity all sunflower seea is bought by the Grain
Market ing Board (the sole buyer) who than sllocastes the seed to the oil

expressors.

GROUNDAUT

Until the late sixties, grounonuts were the main rew material for the
local o0il expressing industry. Groundnuts ere traditionally produced in
the communal ferming sress and the small scale cowrercial sector, with the

first accounting for the majority of the production.

Most of the production in these communal ereas is retained for auto-
consumpt ion end therefore sales to the Grain Marketing board represent

only @ very snall part of the national production.
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Furthermore the small holders prefer to dispose of the remaining
groundnuts on the unofficial, parallell market which pays substancial

higher prices than the official producer prices.

However there has been a slump in the production of groundnut since 1977.
This has been attributed to low yields, low prices, pests and diseases,

alternative crops and lack of advice (extension) to the farmers.

In 1984 a special bulking up scheme for groundnuts was initiated which was
continued in 1985 with the special target to improve the quantity and
quality of the seed material. This scheme has resulted in an increase of

production since than.

However adverse weather conditions in that same period (drought) reduced
yields and production.

Only a very limited number of large scale commercial farmers cultivate
groundnut, but under supplementary irrigation in rotation with tabacco.

Groundnut is also a very suitable leqgume for the communal farmer in
their crop rotation, especially, on the lighter soils, because of their

drought resistance.

Table 3.1.6. shows the production of groundnuts by the different

production sectors for the last few years.
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Jsble 3.1.6. Groundnuts, production in tons, srea in hecteres

G G G O G D G e e 0

Commercial Comamunal small Scele, ‘ Total
ARDA
Production Area Production Area Production
19860 10 675 3 641 67 006 175 000 77 615
1981 18 797 12 909 100 000 3066 000 116 797
1962 16 377 11 923 95 000 240 000 111 377
1983 9 152 10 709 22 500 180 GOO 31 652
1984 6 194 7 014 18 720 144 000 24 914
1965 6 938 6 938 61 000 118 000 67 938
1986 15 000 NA 54 000 NA 69 160
¢ 19€7 16 250 NA NA NA NA

1988+ 16 750

* Estinate

Lerge scale commercis] farmers grow mainly long season verieties which are

mainly confectionary groundnuts.

The small holder Farmers grow the more drought resistant short season

verieties, also confectionary groundnuts.

The production of groundnut for the oil expressing industry in the nesr
future, is expected to be non significant because of its high labour
requirement, which makes it less sttractive than other cash crops.
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Research into mechanisable groundnut verieties might change this present

assumption.

The Grain harketing Board is the sole buying agent for the grounonuts. The
allocation of the groundnuts crusher nuts to the experssors is also, with

the GMB, and are sold on a tender bsse.

Al ZE

Maize contains 3.5 - 5 % 0il] which is mainly located in the maize germ.

mith the highly sophisticated o0il expressing industry in ZIKBABWE one has

started to utilise this source of vegetable oil.

The oil is extracted from the bran and gersms, a by-product of the flour
milling industry. The bran + germs form sbout 18 % of total maize milleo.
The extractable o0il content from the bran + germ is about 10 %. This

produces a factor of 1.8 % vegetable oil svailable in maize.




Maize remains the main staple crop in ZIMBABWE and quantities produced are
exceeding any of the other crops.

75 % of the area planted to maize was in the communal areas but 2/3 of the
total commercialised maize production comes from the large commercial

farming sector.

Only 8 % of the marketed maize comes from the communal areas which retain

the majority of their crop for auto consumption.

The total marketed maize over the last few years is shown in Table 3.1.7.




Table 3.1.7. MAIZE, production in tons, area in hectares and quantities

commercialised
Commercial Communal Total Total
Production Area Yield |Production] Area Yield |Production|Commercia-
lisation

1970 83?2 627 292 010 | 2 875 345 700 610 000 402 |1 185 327 610 686
1971 |1 400 499 384 017 | & 607 455 000 672 000 677 |1 855 499 | 1 113 709
1972 |1 762 067 387 015 | 5 213 555 100 664 661 835 12 317 167 | 1 420 725
1973 810 358 315 335 | 2 570 145 000 475 000 305 955 358 550 363
1974 |1 6348 356 311 058 | 5 254 470 000 725 000 648 12 104 356 | 1 336 855
1975 {1 328 075 278 170 | & 774 435 000 725 000 600 |1 763 075 } 1 006 922
1976 |1 287 752 257 301 | 5 005 550 000 760 000 724 |1 837 752 958 532
1977 |t 213 285 64 354 | 4 590 400 000 600 000 667 |1 613 285 941 065
1978 |1 178 234 273 164 | & 374 450 000 700 000 643 |1 628 234 877 026
1979 721 916 149 4302| 4 831 420 000 600 000 700 |1 181 916 511 921
1980 9210 739 227 7332| 3 999 600 000 900 000 667 |1
1981 |1 833 395 363 448 | 5 844 |1 000 000 {1 00O OO0} 1 000 {2 833 395 | 2 013 758
1982 |1 213 376 316 440 | 3 835 595 000 {1 100 000 541 |1 808 376 | 1 391 265
1983 624 786 283 880 | 2 201 285 000 |1 050 000 271 909 786 616 749
1984 678 403 224 586 | 3 021 454 400 [1 136 000 400 |1 132 803 941 590
1985 |1 153 000 238 000 | &4 844 |1 558 000 |1 018 000} 1 394 12 711 000 | 1 827 768
1986 910 565 1 594 322

-
510 739 | 819 168 .
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1f one take 1.5 million tonnes as the quantity evailsble for oil
extraction at 1.8 %, one has a potential of some 27.000 tons of cruoe

vegetable oil.

However the present installed extraction capacity is sbout 12 0UO tons of

crude oi)/year and produce........t/year.

The maize production is expected to increase to 3.5 Million tonnes by 1990
and then stabilise st that figure. Approximately 2.4 million tonnes is
expected to be produced by the smallholder farmers in the communal and
ressett Jement areas and the remainder, 1.1 million tonnes, by the

conmercial farmers sector.

Of this quantity sbout 2.0 Million tonnes will be marketea, the remaincer

is used in auto-consumption.
CILPALM

There exist 8 project for an irrigated oil palm plentation in the

Zinbabwean Low Veld.

This project is integrated with an irrigestion dam in the Mwenezi river by

the Mwenezi Development Corporation.

The dem is reaching completion and land clesring of the 12 0GC ha area has
started to allow 2 000 hs to be planted per yesr as from 1989.




4 years
5 years
6 years
7 years
8 years

Total

The projected yields st full maturity of the project seem very optimistic
8t 25 tons of bunch/ha st 22 % of oil st the age of 8 yeers.

A figure of 20 tons bunch/ha at 20 % of oil at the age of 8 years seems

more realistic.

Jable 3.1.8. shows the crude palm oil productions at these esssumptions
from 1993 to full maturity et 2G02.

Jable 3.1.8. Crude Palm 0i)] production st Mwenezi Project

1993 1996 1995) 1996 | 1997 1998] 1999 | 2000 | 2G01 | 2002
25 %, 1.000} 1.000| 1.000} 1.000} 1.00G| 1.000
45 % 3.600| 3.600| 3.60G} 3.600) 3.600| 3.600
60 % 4.600| 4.806) 4.600| 4.800| 4.800{ 4.800
85 % 6.600| 6.800) 6.800) 6.800| 6.600| 6.80C
100 % 8.000|16.000 |24 .600 {32 .00040.000 |48 .000
1.000| 4.000| 9.400]16.200}24.200}32.200{39.200}43.600]46 .80G|46.COC
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3.1.9. SUMNMARY OF AGRICULTURAL PRGJECTION TUWARDS THE YEAR 2000

A summary of the previous paragraphs is presented in teble 3.1.9. ; in two

different groups of vegetable oil sources ;

a) the fixed available 0il sources, which sre either by-products of
agricultural crogs (cotton, meize) or slready established persnnual

plentation crops (oil palm end copra) ;

b) secondly the veriable o0il sources (annusl o0il seed crops ; sojs,

sunflower) .



Table 3.1.9. Agricultural projections towards the year 2000 ('000 tonnes).

1986|1987[1988|1989]1990]1991]19921993|1994|1995]|1996|1997|1998]1999|2000

Cotton
seed ('000)[150 |145 (190 195 [205 1215 [225 |235 }242 1250 255 |260 {263 267 |270

Soya bean 83 | 76 |100 | 92 |100 [108 |116 |124 [132 |140 |[148 |156 }164 [172 |180

Sunflower 18|21y |22]|19| 2023|2629 |32 35|38 )41 | 44| 47|50

Groundnuts - 7 8 8 8 8 8 8 8 8 8 8 8 8 8
Total oil

seeds 251 §249 |320 [314 |333 [354 |375 |396 414 |433 |449 [465 |479 |494 [508
Palm o0il

(crude oil)| - - - - - - - 1 ) 9|16 | 26 | 32| 39 | 44
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3.2. MARKET STUDY

3.2.1. DEMANC AND MARKET FOR GILS AND FATS

3.2.1.%. The local consunption

a/ Products

tdible oils and fats commercislized in ZIMBAEWE are essentially :

- Pure sunflower oil

- Blended 01i. The blend is based on cctton seed 0il plus veriable

quantities of soya bean 0il and/or groundnut oil end or/maize oil.

- Small quantities of pure maize o0il are also sold.

Over the last years, cotton secd 0il represented approximately 5C %

of the total output, soyabean oil approximately 30 %, and the

rerainder being sunflower 0il and maize oil. Groundnut oil, the share
of which was very importent in the sixties, is no longer important as

a vegetable oil.

It is very important for this study to note that cotton seed oil, in
spite of represeﬁting the largest proportion of edible oil proouced
in ZIMBABWE, is never marketed in its pure form, but slways blended.
This is for reascns of teste and colour. Cotton seed oil is inceed
much darker than the other oils.

Consequently, any new plant must be designed to produce not only

cotton seed oil, but also other oils.

Be-" - edible 0il], margarines and cooking fats sre slso produced ano
solc MBAE A .




Edible oils are sold in :

- Bottles of 375 ml, S00 ml and 750 or 738 ml
- lins of 2.51, 51 and 26 1
- Drums of 200 1.

Margarine and cooking fats are sold in :

- Packets of 125 g, 250 g, 508 g, 1 kg, 2 kg
- Tubs of 42 g, 250 g, 506 g (magarine only).

Conditionning is a real problem in ZIMBABWE because of the shortage

of foreign exchange to imcort rew materials.

In fact, plastic bottles and tins have to be imported, so most of the
0il conditionning is made with glass bottles, locally produced by the
Company ZIMGLASS in GWERU.

Production and distribution of oils and fats

All edible oils and fats in ZIMBABWE are produced by four conmgpanies,

namely :

OLIVINE INDUSTRIES
LEVER BRCIHERS
BLUE RILBON FOCDS
NATIONAL FOODS

OLIVINE INDUSTRIES are by far the lergest oil expressor with 43 % of
the total production.

They also produce the largest quentity (75 %) of soys been oil.

LEVER BROTHERS contributes e querter to the total proguctiorn.

-
b/ Local production '




c/
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BLUE RIBBON FOODS end NATIGMNAL FOODS sre smsller, but production of
oil is only e relatively small pert of their totel activity.

NATICONAL FOODS sre the sole producers of maize oil.

Margarine and cooking fats sre produced only by OLIVINE INLUSTKIES
snd LEVER BROTHERS.

tased on allocations of o0il seeds to the expressors, the productions
of refined oi) between 1983/84 and 1987/E8 were the following :

1983/84 35 000 t
1984/85 46 000 t
1985/86 49 800 t
1986/87 50 360 t
1987/68 54 700 t

Imports - Exports

Compared to the local production, imports of o0il are very low :
2000t in 1986 - 2 400 t in 7587.

They essentially consist of :

- Import of crude oil, which is then refined in ZIMBABWE and
reexported, chiefly to GOTSWANA and ZAMBIA (1 260 t in 1966 -
1 600 t in 1587) through 8 revolving fund.

- lmport of coconut o0il, for the soap industry.

Therefore, inport of edible oil for local consumption are
neglectable.

Some margerine and fats are exported : 460 t in 1966 anoc 4GO t in
1987.

Imports are very low because of the shortage of foreign exchange.
Also tre rates of duty are high : on vegetable oils 20 % import
duty plus 20 % surtex.




d/ Consumpt ion per capits

For the last five years, the main figures sre :

83/84 64/85 85/66 86/87 67/8b
Local production t | 35 000 | 46 000 | 49 8G6 | 5C 328 | 54 700
Net imports t 9 156 NA 1 200 800 800
Global consumption t | 44 150 | 46 GGO | 51 000 | 51 126 | 53 500
Population 1 000 7 949.0| 6 174.8) 8 405.5| 6 639.6| 6 876.1
Consumpt ion per 5.55 5.62 6.06 5.92 6.25
capita - Kg/year

For the last three years, the average consumption per capita was

6.07 kg/year.

Say 6 kg per capits per year.

This level is relatively low compared to the developped countries,

but relatively high compared to the region (avereage consumption for

SADCC countries, 2 kg per cepita per year).

3.2,1.2. The prices

8/ Local prices

In Z1MBABWE, vegetable oils and fats are classified es "Essential

Commoditites”. Consequently, the prices from distributors or

wholesalers are "stsbilised”" and officislly published in so cslleo

"Statutory Instruments”, which are regulerly updated.
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The Bassic Control of Goods (price control) Grder is published in
the Stetutory Instrument 116 of 1987 (see annex in the main study)
still spplicaeble in May 1986.

Generally, two cetegories sre considered :

- Blended 0i]l end sssocisted products

- Sunflower 0il and associsated products, which are more expensive.




EXAMPLES OF PRICES Z §

Bottle of 750 ml

Drum of 200 1

Variation bottle/drum

price of oil

BLENDED OIL SUNFLOWER OIL
Unit price{Price of con-|0il price |0il price ||Unit price|Price of con-|0il price|0il price
ditionning per liter ditionning per liter
1.89 .40 1.49 1.986 2.19 .40 1.7 2.386
356.39 48.42 307.97 1.54 412,37 48,42 363.95 1.82
29 % 31 %

R RRRRRRRRRREREREEEEEEEEEEE—EEISEISI
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This table shows that, when conditioned in bottles, the same 0il
is sold 30 % more expensive than in drums. The return for the

company is therefore much better when the o0il is sold in retail
packs.

If we consider that the oil price in drums is the real price ex

works of this oil, we can calculate this price in US $/t.

Z3%/1 us $/1 us $/t
Blended oil 1.54 0.9059 1 006
Sunflower oil 1.82 1.0705 1189

We make the assumption that local blended o0il is comparable to

international soya bean oil.

b/ Comparison with the international prices

Prices of oil, ex tank Rotterdam, in US $/t

Soya bean Sunflower
0il Dil
October/September

1962/83 463
1983/84 722
1984/85 625 632
1985/86 377 406
1986/87 324 356
Sept 88 485 515



Import Parity price us $/t

Example for soya besn 0il

Base 84/65 66/67
0il ex tank Rotterdam 625 324
Sea freight Rotterdss Durban &5 &5
Port charges 25 25
Rail Road transport to Harare 9% 90
IDIM ......I........‘........ 785 am

Import duty 20 % )
) 44 % 345 213

Surtax 20 % )
Other costs 40 4G
Import parity price 1 170 737

Local price 1 006 $/t
This examgle shows that, st present, the local price in ZIMBABWE is
higher than the internstional price. This was the contrary in

1984/85.

3.2.1.3. Estimation of the present demand

Several factors have to be considered :
- The prices
The prices of vegetable oils and fats, classified as "essential

commodities", are strongly controlled st relatively low levels.

Edible oil is not a luxury commodity in ZIMBABMWE.




n

- The shortege of foreign exchsnge.

As seen sbove, imports of edible oils for locsl consumption sre main-
tained at very low levels through the limitstion of import licences
end dissussive rates of duties (20 % plus 20 % surtex).

- The improvement of the income of lower income tamilies.

for fakilies with an income of up to 3 600 $/yesr, the increase of
incore has been 15 % on the 1.7.85, 16 % on the 1.7.66, 15 % on
1.3.88.

These fiqures are higher than the increases of the price indexes in

the same period.

[ 'en if the real rate of inflation is higher then the increase of
price indexes, there is probably an improvement in buying power for

the lower classes.
- The distribution network

As said in the study, there is a good distribution network in
ZIMBAEMWE .

As a result of these main factors, sll the marketing people we met :

The Marketing Managers of OLIVINE JNDUTKIES, LEVER BROTHERS, BLUE
RIBBON FOODS, NATIONAL FOODS.

The wholesalers, for instance the Maneging Cirector of JAGGER.

The Agricultural orgsnizstions etc...

The retailers (surpermarkets)

All agree that one should consider that the present cgemand is lsrgely
sbove the present production and thst the demand is incressing sherply
every yesr.
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The consumption is limited now by s shortege of oilseeds snd a strong
control of imports. Jt is therefore clesr thest the present consumption
of 6 kg per capits per year is below the actusl] demand.

- Publications by the Agricultural Marketing Authority estimate the
global demand in 1966 at 60 000 T, with & population of 6,405,577
(wedium variant), this would give a figure of 7.14 kg per capits per

year.

- The Ninistry of Industry considers that production could meet the
demana with one litre of cooking oil per person over the sge of five,
per month, that would give 9 kq per person per yesr.

Finally, we propose to consider two variants - medium variant : 7,2 kg
per capita per year, which is 20 % more thant the present consumption.
High variant : 9 kg per capita per year, which is 50 % more than the
present consumption. These figures sre based on 1966.

3.2.1.4. Evaluation of the future demand

There is considereble evidence thst the price elasticity of the demand

for edible o0il] is very low.

Therefore, for the evolution of the demand, two main factors have to be

considered :

- The increase in demend due to the incresse of the populetion
- The increase in cemand due to the increase of income (through the

income elasticity).

a/ Income elasticity of demand - concepts anc definitions

It is well known that income pleys a significent role in cetermining

the composition of diets in genersl.
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With regard to fats and oils, the sppsrent consumption tends to
increase very sharply at low levels of income end very slowly st high

levels, spproaching saturation st sround 30 Kg per cepite per annum.

The following figure shows the relstion between GNP in US $ anc
apperent consumption of fats and oils in kg per cepits per year, in

selected countries in 1980.

Source : United Nations - Industrial Cevelopment Organizstion.

Sectoral study
The vegetsble 0ils snd Fets Industry in developing Countries

- Outlook and perspectives.

The income elssticity of demand is defined by the ratio between the

veriation of consumption of edible o0il in percentage to the veristion
of income (measured for instsnce with GDP per capits) also in

percentage.

The world Bank estimstes GNP per capita is ZIMBABWE in 19¢5 at US §
660 (World Development report 1987).

At this level and tsking into asccount the income gistribution in
ZIMBABWE (Lorentz Curve - Income tex Stetistics), we consider that

the income elasticity of the demand of edible oil is 0,5.
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b/ Variation of the GDP up to 2000

The first five-year National Development Plan 1986 - 1990 is baseo on
an snnual growth in GDP of 5.1 per cent.

A recent mini boom in 1985, with a real growth rate of 9.3 % slowed
down to close to zero in 1986. Preliminary figures for 1987 suggest
nearly 2 per cent. Prospects for 1988 are much better and figures of

5 % and possibly more are expected.

We made the assumption that the GOP growth rate would exceed the
population growth rate by 2 % per year.

Considering an elasticity coefficient of 0.5, that would give &n
increase of the edible oil demand of 2 % x 0.5 = 1 % per year.

(increase of consumption per capits).

c/ Projection of oemand

Teking into asccount the factors developped sbove :

- he consider two figures for the edible oil demsnd per capits in

1986.
Medium variant ¢ 7.2 kg/yeer
High variant s 9 kg/yesr

- If consider that these figures will grow with of 1 % per year, we
are able to calculste the demand per capits, up to the year 2000,

for the two variants.

- With the population growth, we arrive, for the projection of the

olobsl demanc st the following tsble.
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EDIBLE GL IN ZIMBABWE - EVGLUTION OF DEMAND

1986 1990 1995 2000
Population 1 000 8 4G5.6 |9 369.4 |10 633.7111 942.6
Medium variant
Coefficient 1 % per year 1 1.0406 | 1.0937 | 1.14%6
Cemand per capita 7.2 7.49 7.866 8.28
Medium variant Kg/year
Demand per capits 9 9.37 9.84 16.35
High variant Kg/yesr
Global demand t/year 60 520 | 70 177 § 83 687 | 98 &b4
Medium variant round figures| 60 000 | 70 000 { 64 000 |100 GOO
Global demand t/year 75 650 | 87 791 {104 636 |123 606
high variant round figures 76 00G | 88 000 | 105 OGO |124 0OC

3.2.2. DENANC ANC MARKET FOR OJL MEALS

3.2.2.1. The locsal production snd consumpt ion

a/ Products

Nots :

"Cake" is defined as the product coming out of the expellers.

"Meal" is defineo as the products coming out of the solvent

plent.




b/

n

0i] ceke/oi: meal is utilised in the stockfeed industry es e very
important source of protein (cotton seeo cake : 40/45 % - soya cake
(64 - 50 %). Production in ZIMBABWE is essentially cotton seed meal

and soya bean meal.

Of course, cotton seed meal is principally used for the beef and the
dairy industry because of the problem of gossypol for monogastrics
(poultry and pigs).

On the contrary, soya bean meal is used in el] stockfeeds. Soya bean
meal is well known as an importsnt product on the international

market .

Local production

Derived from oil seeds allocation, the oil meal productions were the

following :

I0TAL CGTTGN MEAL SGYA MEAL
1963/64 125 000 - -
1984/85 137 0G0 - -
1965/86 137 000 - -
1986/87 140 000 68 000 63 COG
1967/88 154 000 66 000 76 000

c/ Exgorts

2IMBABWE exports significative quantities of oil mesls, principally
Lo the RSA. The figures were

to RSA
198¢ 42 00C t 98.7 %
1987 57 060 t (first 9 months) 97.9 %
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Exports - detail for 1986

PRODUCT 10 QUANTITY UNIT VALUE
t Z $/kg
Cotton Meal RSA 28 710 .172
Others 196
TOTAL 28 906
Soya meal RSA 11 496 .338
Others 303
TOTAL 11 799
Others 941
TOTAL 41 636
Exports - detail for 1987 (first 9 months)
PRODUCT 10 QUANTITY UNIT VALUE
t Z $/kg
Cotton Meal RSA 29 937 .258
Others 77
TOTAL 30 014
Soya meal RSA 25 062 . 346
Others 974
TOTAL 26 036
Others 720
L
I
TOTAL 56 770
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d/ Local consumption

In ZIMBABWE, the stockfeed industry is very concentrated in 3

coapanies :

AGRIFO0ODS
NATIONAL FOODS (stockfeed Division)
RUMEVITE (smaller)

A relativeiy small quantity of meals is also sold directly to

farmers.

The final consumer is of course the Commercial Agriculture, large
scalz and small scale commercial farmers, generally organized in

associations such as :

Cattle Producers Association
National Association of Dairy Farmers

Commercial Poultry Producers Association
The demand for s<'ockfeed is very sensitive to the price,

consequently, the production varies widely from one year to the

other.

3.2.2.2. The prices

a/ Local prices

Similarly to the prices of oils, the prices of oil meals are fixed by
the Government. The evolution of the prices in the recent years has
been the following :

0il meal prices Z $/t and US $/t ($1 = 2% 1.7).
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YEAR COTICN MEAL SUYA MEAL

1% us$ % us$
1983/84 152 90 165 109
1984/85 291 171 328 194
1985/66 291 171 328 194
1986/87 291 171 326 194
1987/86 251 148 330 194
Nota :

- Sunflower seed meal prices are eimilar to cotton seed meal prices.

- Groundnut meal prices ere similar to soyabean meal prices.

The meal prices were tremendously increased in October 1983.
As this resulted in a drop of domestic of ftake, the Government
recently recuced the price of cotton seea meal from 291 to 251 1%

per ton.
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b/ International prices
(Source o0il world) US $/t

82/83|83/84|84/85(85/86|86/87115/4/88|15/9/88

Cotton seed meal}] 172 174 | 99 115 134 157 165
CIF Rotterdam

Soya bean meal 224 | 221 155 | 183 | 189 240 309
CIF Rotterdam

Because of the draught in the United States, the price of soya meal
increased sharply in the recent period (April, Hay, June 1988).

The comparison between the figures of paragraphs a/ and b/ shows
that the local prices of cotton meal, up to the recent reduction,

were higher than those of the international market.
The local prices of soya meal were comparable.
3.2.2.3. The demand
a/ Factors Governing the demand
As mentioned above, the final consumer for oil meals is the
Commercial Agriculture and for cotton seed in particular, the cattle
and dairy industries. It seems that there is a good correlation

between the cotton meal demand and the ratio : price of begf (Cold
Dressed Mass CDM) to the price of cotton meal.
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The cattle Industry in ZIMBABWE comprises two systems :

- the communal herd comprising about 3.3. million hesd.
- the commercial herd comprising sbout 1.8 million heea (in 1986).
For the stockfeed Industry, only the commercial herd has to be

tsken into account.

In 1982, the commercial beef herd was 2.1 million head. There has
been a decline between 1982 and 1986 (droughts - long awaiteu entry
into the European Market). Its seems now that the herd will increase

again.

In the winter of 1962, the price of cotton seed meal was approxima-
tely $ 152 per ton. The price of beef (Cold Dressed Mass : CDM) was
1 360 $/t. The ratio was therefore 9 to 1.

In Septenber 1983, cotton seed meal almost doubled in price (291 $
per ton). The situation in 1965, with a price of beef (CLM) of
1 560 $/t was therefore a ratio of 5 to 1.

There was consequently a8 dramatic fall off in sales of stockfeed in
1965. The drought of the previous two years prevented this fall

happening sooner.

In such e situstion, beef producers tend to reduce their winter
feeding levels and are looking st lighter stocking rates to improve

individual animal performance. Stockfeed manufacturers tend to use

more urea, molasses and milling residues to cut down the costs of the

rations.

We think that, in order to maintain relstively low prices for oil
(essential commodity), the Government increased the price of meal to
8llow 8 reasonable return to the oil expressors.

In fact, the local meal market dropped and the expressors were
obliged to export the surplus of mesl, at the international prices,
which are much lower than the local prices.

|
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This situstion has now beein corrected. The price of cotton seed mesl
has been reduced to 251 $/t.

The price of beef (CDM) was in May 1988 st 2 320 $/t.

The resulting ratio is now therefore 9 to 1 again.

For soya bean meal, the problem is different since the locel price
has always been kept close to the internstional price and becsuse
soya bean meal is easier to use, particulerly for poultry and pigs.
Additionally, poultry production is one of the fastest growing
industries in ZIMBABWE. Day old chick production increased from about
15 million in 1985 to over 20 million in 1986. The pig industry is
stil] relatively small, with 8 commercial sector estimsted at

100 000 pigs, but the country is suited for pig production because of

its climate and this industry is therefore growing.

The following Table show the stockfeed proocuction in ZIMBABWE from 1980

to 1967, and the prices of cotton seed meal.

STOCKFEEC PRICE OF
PRODUCTION CGTTGN MEAL
t/y $/t
1960 510 000 117
1961 525 000 152
1982 510 000 152
1583 660 000 152
1984 580 00G 291
1985 450 000 251
1986 512 000 291
1567 575 000 291

EBetween 1983 and 1985, the price of colton seed meal hes been
increased by 91 % and the stockfeed production dropped 32 %.




8a

b/ Eveluation of the future demand

The Cattle Producers Associstions assumes that, once the right price
ratio is found between beef and cotton seed meel, the industry could
possibly use in excess of 100 00G tons of meal per snnum. That right
ratio is thought to be in the order 8 to 1.

It is clear that, since the local stock feed industry does not sbsorb
the total quantity of cotton seed weal produced, the local prices of
cotton seed meal (and soys bean meal) should not be too aifferent of

those of the international market.

This factor being taken into account, it seems that there is no
problem to export additional quantities of o0il meal to RSA, a natursl
Market to ZIMBABWE because of the importance of the trensport costs

for meals.

we do not think it appropriste to produce a chart showing the demand
for oil mea! up to the year 2 000, because the sensitivity of this

market to various factors is very high.




8% bis

However, considering :

- the improvement of the situation of the csttle industry.

- the good situation of the dairy industry,

- the increase in production of the poultry and pig industries,

- the fact that the prices of cotton seed meal sre now fixed st
reasonable levels, tsking into account the local price of beef and
the international prices of meals,

- the fact thst Export of meals to neighbouring countries, specially
RSA creates a natural market for the surplus of the oil meal

production,

We estimate that, provided the prices, fixed by the Governasent sre
not too far from the international prices, there will be no problem
for the o0il expressors to sell their oil meals, either on the local

market or the export market in the region.

3.2.3. OTHER MARKETS

8/

b/

Soap industry

The soap industry in ZIMBABWE is controlled by the same producers as
those for tdible oils, plus 8 small company, which is a subisioary of
the COLGATE-PALMOLIVE Group.

The four producers confirmed thest no vegetsble oil was used for sosp
production. The main rew material for sosp is tallow, either sold by
the Cold Storage Commission or imported. Also & small quantity of
coconut o0il is imported from MALAYSIA for soap production.

Consequent 1y, we have not taken into account the soap industry in our
market study for vegetable oils.

Industrial uses

The informations from the marketing manegers of the four expressors
indicete thet industrisl uses, such as paints, only represent a
very small proportion of the vegeteble oil production. This

proportion is estimasted at 5 %.
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3.3.1.

PLANT CAPACITY

The capacity of a new 0il mill will depend upon 2 fectors :
- the oilseeds production and their allocstion
- the capacity of existing oilseeds mills and their sbility to increase

these capacities.

CILSEECS PRGDUCTION ANG ALLOCATION

It has been explained in previous chapters that the o0il seeds proouction
is not sufficient to cope demand. Consequently sll the production is or

will be transformed into edible oil.

Currently oil seeds are crushed and trensformed in crude oil and meals by

5 0i) nills which are :

- OLIVINE INGUSTRIES LTL - 51 % HEINZ group, 49 % public, girminghan. ko,
willowale, HARARE.

- LEVER EKCTHERS ZIMBABKE Ltd, private subsidiary of UNILEVER, Stirling ko
HARARE .

- MATIONAL FCODS Lto, Northern Region, private, Stirling kc, HARARE.

- MATIONAL FOOCS, Ltd, Southern Region, privste, BULAWAYO.

- BLUE RIBEON FGOLS Lto, 1.A. Holding group subsiociary, Khani ko,
EULAWAYG.
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The crude 0il obtained is trensformed in edible oil in refining plants
located on the premises of the oil mills, except at NATIONAL FOOLS NCh1k,
which sends its crude oil to NATIONAL FOUDS BULAWAYO for refining.

Because of insufficient production, 0il seeds are allocated to the

expressors by @

~ the Cotton hMarketing board for cotton seeds
- the Grain Marketing Board for sunflower seeds, groundnuts and scysa

beans.

Table 111.3.1.1. shows the drawings made to the expressors for the seasons
1985/1986, 1986/1987, 1987/1986. This table calls for the following

observstions :

- Lach of the existing 0il mills can process more than one type of seeos.
GLIVINE, LEVER ERGTHER and BLUE KIEBCN FOODS are sble to crush cotton

seeds, soya beans, groundnuts and sunflower.

- MATIONAL FOCDS NORTH is mainly processing maize germs but can slso crush
cotton seeds and therefore might be interested in an allocation of cotton
seeds, although it has not received cotton seeds for the last two

5easons,

- MATICNAL FOODS SOUTH is also mainly prc ~essing maize germs but can also

crush sunflower seeds and groundnuts for which it has an allocation,

- The present 0i] seeds allocetions and drewings are divioeo according to
8 certain ratio which we have utilized for the calculstion of o0il seeas
distribution towards the year 2000.




3.3.2. CAPACITY OF EXISTING DIL SEEDS MILLS AND THEIR ABILITY T0 INCREASE THESE
CAPACITIES

In tables 111.3.2.1./2/3/4/5/6/1 we have summarised the possible activity
of each mill towards the year 2000, starting from allocations during the
last three seasons. This activity is given in metric tons (MT) per year

and in number of days.

It is assumed that an o0il mill must run continuously 7 days a week
(4 shifts), the maximum possible days during the year. Generzlly an oil

mill stops 30 days for maintenance, about 10 days for public holidays and

ar. other 5 days for modifying and clearing the plant from one oil seed to
another. Consequently, we have calculated that the oil mills must run 320

days per year.
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shal) review each o0il mill into more oetail.

Table 111.3.2.1. Aational Foods Northern Region

a/

b/

c/

a/

It is difficult to know exactly the general strategy of MATIONAL FOGDS.
This Company is mainly specislized in maize but alsoc is interestea in
crushing other oil seeds. Consequently, slthouyh NATIONAL FUODL NOKTh
received only 9 156 M1 of cotton seed in 1985/1956 and nothing in
1986/1967 and 1987/1968, we think it reasonable that 10 00G hl/year of

cotton seeds will be sllocated to them.

The number of days of activity on cotton seeds is besed on an average
daily input of 90 MI. In fact the installed cotton seeds cepacity st
NATIONAL FOODS NORTH is 100 KT/C, but we have assumed 8 90 % efliciency

(eventual shutdowns, maintenance, quality probless, etc..).

The nurber of days reserved for maize germs is calculated by subtrac-
ting the days reserved for cotton seeds fros the total 320 dgsys ger
year.

Installed capacity on maize germs : 200 M1/D

Average daily input : 160 M1/D.

Therefore if the quantity of cotton seeds is 10 GOC MT/year, the
quantily of maize gerns which could possibly be treateo is 37 62C MI.




lable 111.3.2.2. National foods Scuthern kegion

a/ for the same reason as above we think it reasonsble to continue with
the same 2)location obtained during the last two seasons, i.€0 2ene
& 000 MT sunflower seeds, 2 000 MT groundnuts (total : 6.000U nNT).

b/ The equipment at NATJONAL FOODS SOUTH is generally in poor concgition,
especially the expellers end the solvent plant neec to be rehsbili-
tated. Therefore, an average daily input of sunflower seegs and

groundnuts of 50 M1 is @ reasonable assumption.

¢/ Cays of activity for maize germs : 320 - deys of sctivity

sunf lower/groundnuts.

d/ Reasonable daily input 140 MI/C on maize germs.
Therefore if the quantity of sunflower seeds/groundnuts is 60GL M1/
year, the quantity of mzize germs which possibly could be trestea is

26,000 M1.

Table 111.3.2.3. Olivine - Line N* 1

8/ GLIVINE has two production lines running in perallel. Line N 1is
processing cotton seeds, sunflower seeds, snd grounonuts. Line N 2 is
specifically used for soya beans.
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b/

c/

c/

e/

f/

h/

N

Current ]y 40 % of cotlon seed production is alloceted to GLIVINE.

In the fulure, we assune therefore, sterting from the cotlton seeas
product ion progranee, that the quantity of cotton seeos allocateo to
GLIVINL will remain 40 % of the production, sefter the deduction of
16,000 M1 for NATICMNAL FOODS.

The future sunflower allocation will be 20 % of the proauction, of
which we have deducted 4,000 KT for NATIONAL FOGDS.

The future groundnuts allocstion will be 26 % of the procuction, of
which we have deducted 2,60G M1 for NATIONAL FGODS.

After giscussion with CLIVINE, the number of days of aectivity is
calculated on the basis of an average daily input of 24C M1 fros an
installed capacity of 27G M1/C. It can be seen that line r® 1 was
usea 257 to 260 oays a year during the last 3 seasons (utilizstion
rate : 0.3 % to 67.5 %), but that from 1990 onwards the line will be

saturateo.

and g/ In brackets are marked the excess of days of sctivities anc
quantities of cotton seeds/sunflower seeds/groundnuts, which cannot be
crushed at OLIVIAE and which consequently will be suppliec to the new
oil mill.

The surplus capecity is shareo 90 % for cotton seeds end 1C % for

sunf lower seeds/groundnuts.




Table 111.3.2.4. OLIVINE - Line N°2

a/ As explained before, the line is utilized only for soya beans.

b/ The soya beans production is shared between OLIVINE, LEVER BRULTHTRS anc
ELUE RIBEGN FOOLS. OLIVINE receives 75 % of the soye beans proauction.
This percentage has been used for the allocation of soya beans ir each

year up to 20G0.

¢/ After discussion with GLIVINE, the number of deys of activity is
calculated on the basis of a 300 K1 average daily input from an
installed cepacity of 330 KI/D. It cen be seen that line N°2 was useo
196 to 240 days/year during the last 3 seasons {utilizetion rate :
6C.6 % to 75.0 %) and that this line will be saturated only from 1954

onwards.
d/ and e/ In brackets are mari:ed the excess of days of sctivity s&no
quantity of soys beans which cannot be crushed at OLIVINE and wi'l be

allocsted to the new 0il mill.

Table 131.3.2.5. LEVER ERCTHERS

a/ LEVEK BROTHERS has only one line capable to crush either cotton seeos,
sunflower seeds, groundnuts, or soya beans.

L/ 40 % of the cotton seeds production is sllocateo to LEVER BKOTHERS,
sane as for GLIVINE. we therefore assumed that the same percentage
will be allecasted in the future.




¢/ 25 % of the sunflower seeds production, of which we have deductea

d/

e/

f/

h/

4,000 M1 for NATIONAL FGODS, will be allocatea.

50 % of the grecundnuts production, of which we have deductea 2.000 M1
for NATIONAL FOODS, will be sllocatec.

After discussion with LEVER BROTHERS the number of days of sctivity is
calculasted on the basis of an sverage daily input of 300 h1/Ley fros. an
installed capacity of 330 M1/D. The nusber of days used for cotton
seeds/sunflower seeds/groundnuts has veried fros 169 to 210 days during

the last 3 seasons.

100 % of the soya beans production is allocated to LEVER BRGTHERS.

Also sfter discussion with LEVER BRCTHERS the number of days of
activity on soya beans is calculated on the basis of an average o0aily

input of 300 M1/Dsy from an installed capacity of 338 MI/D.

In fact, it must be underlined that soys beans are crushed st

LEVER BRGTHERS through pre-pressing, followed immediatly by solvent
extraction. The advantege is an increase in capscity, but en important
disadvantage is 8 decrease in quality of both oil snd mesl, in which
the proteins sre partially destroved. The normsl process would be

extracted the oil directly by the solvent process.

It can be seen that the LEVER ERGTHERS o0i) mill opersted 199 to 244
days a year during the last 3 seasons (utilizestion rate : 62.2 % to
76.2) on soys Lesns, but thet it will be satured from the yeer 199C.

i/end j/ In bracket are marked the excess of days of activity sno
quantities of o0i] seeds which cannot be crushec st LEVER SRGCTHERS anc
will be supplied to the new 0il mill. This quantity is sssunec to
contain : cotton seeds 75 %, sunflower snd grounanuts 10 %, soys

bean 15 %.




BLUE RIBEGN FGOCS

lhis is a special case. for the last 3 seasons, the plent has been running
with a solvent plant in very poor condition, and the cepacity could be
raintained for soya beans by working through the pre-pressing plus solvent
extraction process, which is recosmended as explained above for LEVER
BROTHERS.

A new solvent plant is now being built which will be coamissioned by the
end of 1988. Therefore the capacily for soys beans will be spprecistly
jncreased. It will not increese much for the other seeds. For this reason
BLUE RIGBGN FOOLS applied to the Ministry of Industry and Technology for
an inport licence for a new expeller. The additiona] decorticator shoulc
be manufactured in ZIMEABWE.

In order to adjust the existing capacity at the right level we prepareo
2 tables :

- 111.3.2.6. After New Solvent Plant start-up and commissioning
- 111.3.2.7. After New Solvent Plant start-up plus sdaitional new
exgeller : 150 K1/0.




Table 111.3.2.6. BLUL RIBBON FOODS. After New Solvent Plent stert-up eno

come.j ssioning

a/ BLUL RIBLON oil] mill is capable crushing either cotton seeds, sunflower

seeds, groundnuts or soya beans.

b/ 1he ratio of cotton seeds gllocated to BLUE RIBBGN is 20 %, i.e. half
that of GLIVINE or LEVER BRGTHERS.

c/ Sunflower seeds ratio is 35 % of the production programme of which we
deducted 4,060 MT for NATIONAL FOUODS.

d/ After start-up of the new solvent plant, the number of days of activity
for cotton seeds and sunflower seeds is calculated on an sverage gsily
input of 15C KT for an installed capacity which remeins only at 170
M1/day. However the number of days utilized during the last 3 seasons
is very inportant because of the old solvent plant, but even with the
new solvent plant, the oil mill will be slready saturated from 1991,
only with cotton seeds plus sunflower seeds.

e/ The soya beans production ratio allocated to BLUE RIBBON FOUOLS is 15 %.
f/ After start-up of the new solvent plant the number of desys of activity

on soya beans is calculated on the basis of an sverage daily input of
250 M1 for en installed cepacity of 28C MI/C.




g/ It can be seen that the BLUEL K1GBON oilnill has been working on a
average of 323 days a year (368 + 288 + 313) during the lest three

seasons. 3

However, allhough there is 8 new solvent plant, the oil mill will be is
satured fros 1590 (cotton seeds + sunflower seeds + sOys beans).

h/ and i/ In brackets are the excess of days of ectivity ana quant ity of
0i] seeds which cannot be crushed at BLUE RIBBON FCODS oil Kill ana
will have to be supplied to the new oil wmill.

This quantity is shared between cotton seeds (67 %) and soya beans
33 %).

1sble 111.3.2.7. BLUE RIBGECN FCGCS. After Aew Solvent Plant start-up glus
edditional new expeller : 15G M1/D

It is assumed that BLUE KIEGON will obtain the licence for the new
expeller and the lstter will be on stream in 1990, that is slready very

tight.
a/, b/ and c/ Sane remarks as above.

¢/ The average oaily input for cotton seeds and sunflowers becomes 270 Ml

for eno installed capacity : 300 N1/Cay.

e/f/ Sene renark as above.




g/ Seme remarks as above for the psst 3 seasons, but from 1990 the oil
mill will be saturated only in 1997.

h/ and j/ Consequently it will be necessary to feed the BLUE RIEEGN o1l
n:il] between 1990 snd 1996 and the quantities calculated will
have to be deducted from the surplus calculatea for OLIVINE and
LEVER BROTHERS. From 1997, in brackets sre the osys of sctivity
and quantities in excess which cannot be crushed by the
BLUE RIBBON oil mill and will have to be suppliea to the new oil

mill.

This quantity is shared between cotton seeds (67 %), 8no soys
beans (33 %).




PLANT CAPACITY ESTINMATL

Proposed solution (scens;io 1) and alternatives (scenerio 11 anc 11])

The plant capacity is deternined by the excess quantity of oilseeds which
cannot be absorbed by the existing companies. The oil seeas surplus is
calculated from the 0il seeds production progremme on one hanoc and the

calculations in paragraph 3.3.2 sbove on the other hend.

for this purpose we computed the normal capacity for each expressor
taking account of necessary rehabilitation. However, BLUE RIbbON FOLLS
constitutes a particular case as they installed a new solvent plant that
jncrease which increases the capacity in soys besns, but not very such on

cotton seeds and sunflower seeds.

Jt is not confirmed whether this conpany will obtain the licence for
inporting additional equipment, nevertheless we supposeu Lhey will et

it. Consequently 2 cases are contenplated :

*» Case 1. After start-up of and commissioning of the new solvent gplant
only at BLUE RJEEGN FOODS.

»» Case 2. After start-up of the new solvent plant plus new expeller.

he tatles 111.3.3.1. and 111.3.3.2. are showing the quantities of o0il
seeds which could be supplied as rew materials to the new o0il mill.




1t cen be seen that an excess of oi] seeds is slresoy evailable fros 1590

in case 1 and only from 1992 in case 2.

It can also be seen in case 1 that an excess of o0i] seeds of 156 531 Ml in

the year 2 GOG needs an average sctual capacity calculsted as follows.

158 531 kI = 455 K1/day
320 working days

Starting from a solvent plant of installec cepacity 500 MI/ or sctusl
capacity 45C M1/day, the number of days of activity on soya beans plus
palm kerne) should be :

59 130 M1 + 4 OOG M1 = 141 days
450

The remaining oil seeas (cotton seeos, sunflower seeds, grounonuts) shoulo
te crushea at an installed capacity of 660 M1/D or actual capacity of
6G0 M1/C as only the cakes obtained from seeds after decorticating anc

frepressing are extracted into the solvent plant.

Consequent 1y, the number of days of activities for the oil seeas shoulo

te :

156 531 M1 - 63 30C M1
600

159 days

IOIAl..............I.. = 300 days

In case 2, the sane plant should be running st full capacity in the yesr

20C2.

Therefore, one solution shoulo be to start in 1990/1992 8 new o0il nill of
instslled capacity :

- 660 M/C on colton seeds/sunflower seeds/groundnut
- 500 M1/D on soya beans snd eventually on palm kernel,
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Nevertheless, this oil mill whould only be workirg st full cepacily in the
year 200CG/2002 that is to say 10 years sfter stert-up.

It is well known that in 0il mills the break-even point is usually to

B0 % or more of the utilization rate.

This utilization rate of 60 % should be achieved only efter more than 7

years.

Consequently, we have considered this solution ir our study anG we nane
jt : SCENARIO 113, but we already believe that ¢ will not be

feasible.

Another solution i-. to erect 2 oil mills of half capecity, the first

running at full capacity in 1995, the second in the year 2000/2002.
For this solution we considered the following capacities.

- 336 M1/day installed capacity baseo on cotton seeds, sunflower seeds ana

groundnuts or
- 2%C MI/gay installed capacity based on soya beans or paln. kernels.

This capacity is considered in our study as the most interesting ana we
nane it : SCENARIO ].

If the first oil mill of such capacity is feasible, it will be necessary
from 1993/1994 to consider the interest of a second o0il mill.

The 1sbles 111.3.3.3. and 111.3.3.4. show the utilization rate of such &
plant eccoraing to its oil seeds supply. for the purpose, we have taken

the following basic figures :

- Average daily input of cotton seeds, sunflower seeos, grounonuts :
33C M x 90 % = 300 M1

- Average caily input of soyes beans or palm kernels.
2% M1 x 90 % = 225 H1

- Number of working deys per yeer : 320.
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The ulilization rate will be 99,1 % in 1995 in cese 1 end 100 % between
1996/1997 in case 2.

Other slternative : SCENAR]IO 1]

Two plants installed in 2 s.eps st seperste lccetion, each of thes will be
half the capacity of scenario 1, i.e 165 M1/U installed capacity based on
cotton seeds, sunflower seeds or groundnuts or 1z5 M1/U installec

capacity based on soya beans or palm kernels.
It is well known that capital investment will be much higher for two
separate plants but this solution has to be considered snd will be

exanined in our stuay.

It must be pointed cut that this solution is the minimum size available

for the solvent gplant process.

- kediun. scale o0il nills

The process in the above paragraphs foresees @ pre-pressing of cotton
seeds, sunflower seeds, groundnuts which produces a certain emount of

crude o0il and cakes with an o0il content of 15 - 16 %.

These cakes are aflerwarcs subnitted to extraction in s solvent plant
where the remaining crude oil is extracteo and meal is obtainec

with an o0il content of less than 1 %.

In the case of soys beans, the seeds are directly extrected in solvent

plant without passing through the presses.

Another process consislts of pressing the seeds st s maximum without
utilizing @ solvent plant. Therefore, the meal obtained is having & 5 -

£ % oil content.
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The aavantages of this process are to sllow the installation of ssaller
size plants and to spread then in the whole country. The oisagventeges
sre for the same daily input to increase the cepitsal]l investsent; to

Jeave an imporlent quantity of oil in the weals and increase Lhe manu-

facturing costs.

On the other hand, it is not possible to crush the soys beans which
represents a non-neglectable part of oil seeds supply, ond this soya
beans 0il is absolutely necessary for blending with cotton seeds o0il to

produce the vegetable o0il sold on the market.
Therefore, this solution of sedium scale 0il mills does not sees to be
interesting and will not be considered in our stuody.

CONCLUS)ION

This feasibility will include the following scenarios of plant installeo

capacity.
- SCENARIG 1 : 33C M1/day installed capacity based on cotton seecds,
sunflower, groundnuts or 250 M1/day installed capacity based on soy8

beans, palm kernel.

This unit could be on stream in 1992 anc working et full capacity in
1995.

Another plant of the same size could be contemglateo to be on strean in
1995/1997 and reach full cepacity in the year 2000.

This plant could be installed at KADOMA (see Chepter V) :
- SCENARIU 1]

First _step : 165 M1/csy installed capacity bssed on cotton seecs,
sunf lower, groundnuts or 125 M1/cay soye beans, palm kernels.

This plent could be installed st KAUGHA.
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Second step :

The sane o0il wmill should be installed 2 or 3 ysrs sfter in the site of
BINDURA .

- SCEMNARIC 11

660 ¥1/aa)y installed capacity based on cotton seeds, sunflower seecds,
groundnuts or 500 M1/day installea capacity basec on soys bean/pals.

kernel.

This very important unit should be stertea in 1990/1992 eng st full
capacity only 10 years after in Z000/2002.

As the break-even point would be reached only after 7/€ years of sctivity,

this scenario will not be examined in oetsail.




3.3.4-

3.3.6.1.
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PRCLUCTIGN PRGGRAMME

Products and quality specifications

The products which will be manufactured and sold sre of z types

- taible 0il for human consusption

- heals for stockfeeds.

A grovision cen be contemgloted for en extension of ectivity as

margar ine/shortenings, soaps, stockfeeds marufacturing

o/ Edible @il
2 types of edible oil will be manufactured :

- sunflower 0i] well known for its dietetic properties

- vegetable o0il which is 8 blend of cotton seed oil and soya bean cil.

fach type of edible oil shall have the following specifications

. hoisture

Max C.20 %
pax 0.05 %

. Insoluble in Hexane : Max (.05 %

. Soaps

. Free fatty acios (calculsteo as oleic ecid) hex 0.10 %
. Peroxyoe value : Jess then 1.0 milli equivalent
. Ultra violet spectrophotometric exasination :

€ 232 : nax 60

f 270 : between O and 12.
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. Colour lovibong : 5 1/4 inches cell :
vegelable 0i]l : hax & Red

surf lower 0il : Max 2.5 Red.
b, heals
fach mes] is designasted by its origin end can be solc separstely.
Nevertheless the soyabean meal is of higher protein value anoc therefore

more expensive.

The specificstions will be as follows :

Cotton seed Sunf lower Soystesn
seal meal nesl

Profat value
(Protein + fats) 36.C % min. 36.0 % min. 44.G % nin.
Voisture 12.0 % wmax. 12.0 % max. 12.0 % max.
Cil content 0.5 - 1,0 % G.5-1,0% G.5 - 1.0 %
Hexane content G.1 % max. 6.1 % max. C.1 % nax.
Urease 0.5 % max.

kesicual antitrypsin
Chicken ang herc 16.0C % nax.

Fonogestric animals and human beings 5.0 % nex.




3.3.5.2. Procducts and quantities oblained

The production prograsae is based on the follwing date.

a/ Gil seeds supply to the new 0il mill is obtainea fros the Tsble
111.3.3.2. in Chapter 3.3 (cese 2 : BLUEL KIBbON has installec 8 new
expeller).

However, we have also considered that the C.M.b. will prefer to crush
sunflower seeds instead of pelm kernel which oil will be used for soap
making. In order to sinplify the prograsme we also consicer that the
C.h.E. will prefer to crush sunflower seeds instesa of groundnuts.
Therefore, st full capecity the annual breakdown will be :

Cotlon seeds : 56 000 MI/yeer
Soya beans : 24 GGG MT/year
Sunf lower seeds : & GCOG hI/year.

b/ It is also considered for reasons of ecible o0il quelity to keep the
sane composi’jon of the oils blend form the very beginning of the

poject.

Therefore, taking acocunt of the gauntity of oi) seeds available, we
make the assomption that the sctivity of the new 0il mill will be :

Inyear 1 ¢ 30
6

9
Fron year 4 : 1GC % of capacity.

of capacity

%
% of caspecity

In year 2

v
0

In year 3 % of capacity

The quantitly of oil seeds inputs are given in schedule 3.3.6 fros the

scensrjo 1.
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c/ The yields of edible oils and meals can be obtained with each type fo
0i] secds according to the foreseen process in one hend and to the oil
content in the seeds in the other hand. These yields sre provioed in
the schedule 3.3.A.

ihe production prrorasee for Scensrio 1 end is shwon in Shedule 3.3.B.

The outputs of eaible oils sre sepsrsted sccording to their originsting
0il seeds. However, sunflower 0il will be sold sepsrately, and cotton
seed plus soya bean 0ils will be blenced and sold ss vegetable cil with
a ratio of /30,

These outputs of edible oils are detsiled in their separste types of
packaging in chapter IV : Msterials and Inputs.




0ZL 69 | o0‘00s nOf €92 | 1€6 9 o‘om €9¢ 22 £92 ¢ 0'oni 06 ¢ siv 9L | oom 0¢¢ 96 | 116 22 0'00L e ocL
f2n 2 na AT LN LI LT ) ) e'n 169 \ - - - - - - SN AWN
(LT a..: fLL 08 UL 2 8'ef o6 # - - - v 2 L'gt 60< ¥ 60< v o'ol €2¢ 2 NOGGIN N8
sUH ) wee yel L £s€ 1 <'el $9¢ ® 19\ 0°%¢ 6T % 8L L 9'0L st 0L | t<6 ® 86 192 % - SOWA ¥3AY
0s¢ €2 9'0¢ 66F €CL o0Y | ‘o2 I ) 068 €' F A ] €02 2t o 08L 1L | 6%0 6 z'ov <90 % 2 INIALO
8AGL/LBEL
8i6 w0 0'004 €90 vo2 L9 ¢ 0'004 61 81 4T/ o‘ool 819 9 62T €\ 666 et 6$¢C €2 0‘00L 69¢ 1ot
626 | 162 118 ¢ e0Y L2 T V¢ 2'6l oLz L - - - - - _— $0004 °IWN
v0C 8 02 120 99 0% | ' 06€ © - - - ts6 ) a'vl "we it s v € L x NOORIN NW
<8 21 9L fov (9 {U Y 2'¢e €9¢ M9 4 129 il ® 13 { Y Lo " 9 oic @ 9'¢st 19¢ o¢ *SONE ¥3A1
168 12 1 oLL w2l «$o (31 €29 ¢ 90¢ Lol {t A 0s8 6 vl 66 LS 9% ot ) 186 09 INIAID
L961L/9861
L {3 [ 0'004 092 962 69 ¢ 0'001 T{%¥ 1} tLs % 001 iKY 989°¢Ct 0'00L *0< 08 "26 92 0‘00s LT N ¢ ]
@ ox 2 $'12 99L 114 608 §'12 019 2 - - - - - - s 4 9'¢ %Ki 6 SQ00s *IWN
l_ L0z 0y (3113 €€ 6¢ T¢I (13 oz y - - - 600 2 Lo 018 1L 96 9 e's2 i€y v | NOGEIN SINTE
e oL | L2 0zv ¢ 810 L 0v9 2 L % 00 {4 4L ‘u 006 620 ¢ 16l ew ¢v | °Sowe .c.u:..j
e 1Tz | ¢'év L99 921 910 Y 0v9 2 - - - €94 01 e vie 65 | 929 oL <'et i 99 INIAIDO
96/5061
W02 W0 WIU0I 4 JJU0D U0
110 % sbuineag 1to’ % sbutmsag tto < ro:—x-..o 110 % sbutariq 130 £ sbutneag ANVNDD
o1q1p) | sieys o1qtp) | ddmys a1qtp3 | samys a1QIpl | ddeyg o1q1p) | eaeys
% 0'LC ¢ PIOTA 110 o1QYP] % 0'Ly ! PTOT4 170 B1QtP] % 0°LL ¢ Preth tvo o1QIP] | X ¢'9L ¢ pIetk yvo BlaIp)
Wiol Jemotyung INUpUNOIY ehog poetu0}10)




TABLE N°® 111,

3.2.1.

Company : NATIONAL FOODS
NORTHERN REGION

Days of activity calculation

Year 85/86 186/87 |87/88 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Seeds
1. Cotton seeds (a) NI 9 156} - - 10 000{10 000{10 000|710 0OO|t0 ONO{10 000}10 000|110 00O|10 00Qj10 0OO|10 QOO
2. Days of activity 102 - - " 1M 11 1M1 1M1 1M M 11 1M1 M "
allowed to cotton seeds
(b) average daily input : 90 MT
3. Days of activity (c) 218 320 320 209 209 209 209 209 209 209 209 209 209 209
available for maize-germs g
4. Corresponding quantity 39 2640{57 600157 60037 620137 £20|37 620|37 620(37 620|37 620|37 620|37 620{37 62037 62037 620
of maize germs MY
(d) average daily input : 180 MT
5. Summary
cotton seeds : MT 9 15€¢| - - 10 000}10 000}10 000|110 0OO|10 OO0O|10 000|110 000|10 COO|10 00O|{10 000{10 000
maize germs : MT 39 42057 60057 600|337 620{37 620]37 620|37 620|37 62037 62037 620{37 620]37 620|337 620]37 620
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TABLE N° I11.3.2.2. Company : NATIONAL FOODS Days of activity calculetion
SOUTHERN REGION

Year 85/86 |86/87 187/88 | 1990 | 1991 992 | 1993 | 1994 ] 1995 | 1996 | 1997 | 1998 | 1999 [ 20001
Seeds
1. Sunflower/groundnut MT (a) 2 610] 5 811] 6 D45S| 6 000] 6 000] 6 0O00] 6 Q00| 6 000] 6 00O| 6 000| 6 000| 6 000| 6 000{ 6 QUC
2. Days of activity 53 117 2 120 120 120 120 120 120 120 120 120 120 120
allowed to sunflower and
groundnut

(b) average daily input : 50 MT

3. Days of activity (c)

available for maize germs 267 203 199 200 200 200 200 200 200 200 200 200 200 200;;
4. Corresponding quantity of maize |37 380|28 42027 860{28 000{28 000|28 000{28 000(28 00C|28 000}28 00C|28 000|268 000|268 000|28 00O
germs - MY
(d) average daily input
140 MT
5. Susmary 2 670| 5 8991 6 045| 6 000| 6 000| 6 000) 6 000 6 OOO| 6 000| 6 0OO| 6 OOO| 6 00O 6 0OO| 6 00O
Sunflower/groundnut (MT) 37 380128 420{27 860128 Q00|28 000{28 000{28 000|268 000D{286 000|28 000|28 OO0O|28 000{28 000|26 0NCO

Maize germs (MT)
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TABLE N°* I11.3.2.3. Compeny : OLIVINE Days of sctivity calculastion
Line N*1
Year 85/86 |B6/87 |B87/88 | 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1927 | 1998 | 1999 | 2000
Seeds
1. Line n* 1 (a)
1.1, Cotton seeds/Sunflower/Ground-
nuts
- Cotton seeds (40 %) (b) MT |63 413|60 98154 P45{78 NON|82 00OD|A6 000|90 000|992 600|96 000|98 000|100N00}1012003102800| 104000
- Sunflower (20 %) (c) M1 2 640 4 623] 4 S42| 3 200] 3 800] 4 400| 5 000) S 60D] 6 2N00| 6 BOO| 7 400| 8 0D0OO| 8 600] 9 200
- Groundnut (30 %) (d) M1 - 1.23%] 2 472 2 000} 2 UV} 2 ONO} 2 0OO] 2 ONOJ 2 000, 2 ODO} 2 00OO) 2 LLUO} 2 ©oDO| 2 QOO
available for maize germs 67 053]|66 839|671 559|183 20087 200]92 400}97 000]99 800}104200]|106800]109400)111200}113400}115200
1.2. Days of activity allowed to 280 279 257 347) 364 385 405 416 435 445 456 464 473 14680
above seeds
(e) average daily input :
240 M7
ot
1.3. Additional days of activity 40 M 63) (27) | (a4) |(65) (85) | (96) J(115) | (125))(136) |(144) [(153) [(160) E
(f) available for above seeds
1.4, Corresponding quantity of 9 600} 9 840}15 120]|(6480)]|(10560)(156003(204003(23040)3427600) (30000 }3( 32640 )(34650%(36720)(38400)
(g) above seeds (MT)
1.5, Summary
- quantity of cotton seeds/ 76 800|76 800|76 800]|76 800|76 BOO|76 800|76 800]76 800|76 800|76 80N|76 800|776 800|76 800|76 80D
sunflower/groundnut which
can)be crushed at Olivine
(M7
(h) surplus of above seeds - - - 6 480110 560} 1 560]20 400]23 040127 600|30 00032 640]34 560]36 72038 400
of which cotton seeds
(90 %) - - 5 8501 9 500114 050118 35020 740f24 850(27 000129 400|131 200{3> 050|34 550
sunflower/groundnuts (10 %)| - - 630{ 1 060] 1 550] 2 0S0| 2 300] 2 750] 3 000| 3 240| 3 360} 3 670] 3 850




VTABLE N°* 111.3.2.4. Compeny : OLIVINE Days of activity calculstion

Line N°2
Year #5/86 |b&/47 |87/88 1990 1991 1992 1993 194& 1995 1996 1997 1998 1999 2000
Seeds
2. Line n* 2 (a)
(b) 2.1. Soyabeans (75 %) MU %9 794]%7 939171 780175 0O0{e1 0o0{87 000|993 000{99 LOO}105000] 111000117000} 123000} 129000} 135000
2.2. Days of activity allowed

to above seeds
(c) Average daily input : 300 M1 200 194 240 250 270 290 310 330 350 370 390 410 430 450
(d) 2.3. Additional days of 120 126 80 70 50 30 10| (10) (30)f (50)] (70} (90)} (110)] (130)

activity available for

soyabeans

(e) 2.4. Corresponding quantity of |36 000}37 800}|24 000|21 000{15 00O| 9 00O| 3 OODO|(3000)](9000) (15000b(21000i(27000k(33000 ( 39000
soyabeans (MY)

-
-—d
2.5. Suswmary ~N
Quantity of soyabeans 96 000|96 D0D|95 000|996 D0V|96 0DG|96 000|996 000]|96 00L]%6 000}96 000|96 000)96 UOO|96 0OO|96 UOOD
which can be crushed at
Dlivine (M1)
surplus of soyabeans (MT) - - - - - N - - 3 000§ 9 UCO{15 000|121 000]27 GOO}33 000)39 LOO




TABLE N°® I1I1.3.2.5.

Company : LEVER BROTHERS

Days of activity calculation

Year 85/86 |86/87 |87/88 | 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Seeds
1. Cotton seeds/Sunflower/Ground-
nuts (a) (MI)
(b) Cottonseeds (40 %) MI 47 448|150 361|54 261|178 000|822 0ND]|B6 60C|90 000)92 800|96 000)98 000| 100000101200 102800| 104000
(c) Sunflower (25 %) 2 64D] 4 565| 4 365| 4 000| 4 7501 5 500] 6 250} 7 00D 7 750| 8 SOU| 9 250(10 000|110 750|11 500
(d) Groundnut (%0 %) 432] 4 113] 4 295 4 000| 4 O0O| 4 0VO{ 4 000| 4 00Q| 4 000y 4 QOO| 4 00Q| &4 COOf 4 OOQ| 4 OOO
50 520159 039]62 921]|86 00090 750|96 000]|100250]103800|10775C{1105001113250}115200]{116750|123500
2. Days of activity allowed to 169 197 210 287 303 319 334 346 360 369 378 384 390 412
above seeds
{c) Average daily input : 300 MT
3. Soyabeans (10 %) MT (f) 8 900] 8 36410 225110 000]10 80N{11 600]12 400|13 200|14 000}14 800|115 600]|16 400]17 200|18 000
4. Days of activity allowed (q) 30 28 34 34 36 39 42 44 47 50 52 55 58 60
to soyabeans
Average daily input : 300 MT
(h) 5. Total days 199 225 244 321 339 358 376 390 407 419 430 439 448 472
(i) 6. Additional days of activity 21 95 76 (1 19)] (38)] (56)| (70)] (87)] (99)] (110)] (119)] (128)] (152)
available
17 Summary
Total quantity of seeds which 96 000|96 000|96 000|96 V00|96 000|96 000}96 000|996 000|96 000|96 000|96 000}196 000|96 0OO|96 00O
can be crushed at LEVER BROTHERS
(j) Surplus of seeds - - (300)](5 700)(11400)(16800)(21000)(26700%( 33000 )(35700)(35400)( 38400 )(45600
of which cottonseeds - 75 % 225% 4 275] 8 550|12 600{15 750|19 S75(22 275|24 775{26 775|28 B00|34 200
sunflower/groundnuts - 10 % 30 5701 1 140] 1 680| 2 100| 2 610| 2 970 3 300 3 570] 3 840{ & 560
soyabeans - 15 % 45 965] 1 710] 2 520| 3 150) 3 915| 4 455] 4 900| 5 355]| 5 760] 6 840

1484




TABLE N°* 111.3.2.6.

Company : BLUE RIBBON FOODS

* After New Solvent Plant

Days of asctivity celculation
start-up and commissioning

Year |85/86 |86/87 187/88 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 ! 2000
Seeds * » * * [ ] L 4 * L [ 2 [ 2
1. Cotton seeds/sunflower (a)
(b) Cotton seeds (20 %) MT 42 157130 227127 235{39 000{41 ONO|43 000|4aS 00046 400|148 00049 0G0Y50 ONC|S0 600151 400 52 000
(c) Sunflower (35 %) MI 4 268] 4 390 8 904] 5 600] 6 650] 7 7U0| 8 750] 9 80010 85011 90012 90|14 000|115 050|16 100
46 425134 61736 135144 60047 650({50 70053 750|56 200)58 850]|60 900|62 950|64 600|66 450}68 100
2. Days of activity allowed
to above seeds 309 r3 3 241 298 318 338 359 375 393 406 470 431 443 454
(d) Average daily input :
150 MT
(c) 3. Soyabeans (45 %) MV 11 81011 514114 54415 000[16 200{17 400{18 600}19 B800|21 000722 200{23 400{24 600}|25 800{27 000
4. Days of activity allowed 59 57 72 60 65 70 75 80 84 89 94 99 104 108
to soyabeans
(F) * Average daily input :
250 M1
(g) 5. Total days 368 288 313 358 383 408 434 455 477 495 514 530 547 562
(h) 6. Additional days of - - - (38)] (63)] (@88)] (114)] (135)] (157)] (175)f (194)]| (210)| (227)] (242)
activity available
7. Summary
Total quantity of seeds which|51 70C|51 700)51 700|56 00056 000|56 000)56 000|56 000{56 000|56 000|56 000)56 000|56 000}56 000
can be crushed at Blue Ribbon
Average input : 175 MI/D
(i) Surplus of seeds - - (3600)(7850) ) (12100)(16350)(20000)(23850)( 27100} (30350 }( 33200)( 36250 529100
of which cotton seeds (67 %) 2 400} 5 250] 8 050 10900}13 350}15 900{18 070]|20 250)22 150}24 170}25 810
soyabeans (33 %) 1 200 2 é00] & 0s0] 5 asu| 6 650) 7 9s50] 9 030]/10 10011 05C|12 08013 290
(

1 211



TABLE N° 1I11.3.2.7. Company : BLUE RIBBON FOODS Days of ectivity calculation
Y *» After New Solvent Plant start-up plus additional nex expeller : 150 MT/D

Year 85/86 |86/87 |87/88 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Seeds . »

(a) 1. Cotton seeds/sunflower
(b) Cotton seeds (20 %) M7 42 157)30 227|277 235|39 000141 000143 000145 00N|46 400148 Q00|49 00D|SO 00050 600({S1 400|52 000
(c) Sunflower (35 %) MI 4 268) &4 390| 8 904]| 5 6001 6 650{ 7 700| 8 750| 9 80010 850111 900[12 95014 000|115 050116 100

46 425|134 617136 139]44 600{47 650|150 700|53 750|56 200|58 850|60 900}62 950|64 600{66 450{68 100

2. Days of activity allowed to 309 23 241 166 177 188 200 | 209 218 226 234 240 247 | 253
** above seeds
{(d) Average daily input 270 M1

(e) 3. Soyabeans (15 %) MT 11 81011 514114 54415 000|16 200|117 400|18 600]|19 800|21 000{22 200§23 400{24 600|25 800{27 000

4. Days of activity allowed | 59 57 72 60 65 70 75 80 84 89 94 99 104 108 |-
i to soyabeans b
(f) Average daily input : 250 MT
(g) 5. Total days 368 288 313 | 226 |242 258 275 289 | 3N2 315 328 | 339 |351 361
(h) 6. Additional days of

activity available - - - 94 76 62 45 n 18 5 (8) | (19) | (31) [(41)

7. Summary 84 400|884 400|84 400184 400|84 400|84 400|84 400|84 400|684 400|B4 400 |84 400|684 400|84 400|84 400

Total quantity of seeds which
can be crushed at Blue Ribbon
Average input : 265 MT/D

(j) Surplus of seeds - - - 24 80020 55016 300|12 050} 8 400] 4 550| 1 300|(1950)|(4800)}(7850)]| (10700
of which cotton seeds (67 %) 16 500113 700110 900{ 8 050} 6 000| 3 050 850](1300)|(3200)|(5250)}(7150)
soyabeans (33 %) 8 300f & 850| 5 400| 4 000| 2 400| 1 500 450 (1600) | (1600) | (2600)|(3550)




SURPLUS OF OILSEEDS NOT CONSUMED BY THE EXISTING EXPRESSOR COMPANIES

Table N* s 1IL1.3.3.1.
#* Case 1 :; After start-up New Solvent Plant only at BLUE RIBBON FOODS

Year B85/86 |86/87 187/88 1 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Seeds

1. Surplus of cotton seeds not
consumed by the following
expressers

National Foods North
Olivine

Lever Brothers

Blue Ribbon Foods

5 850] 9 500|14 050(18 350|120 740|24 850| 2 700|29 400{31 200|333 050|34 550
225 4 275| 8 55012 60015 750(19 575[22 275]24 750{26 775|28 800|34 200
2 400] 5 250| B8 050]10 900313 350|115 900}18 07020 25022 150)24 17025 810

- - - 8 475(19 025]30 650{41 850149 B40|60 325|67 345174 400|800 125[86 020{94 540

2. Surplus sunflower/groundnut not
consumed by the following
expressers

—t

National Foods South
Olivine

Lever Brothers

Blue Ribbon Foods

630] 1 060} 1 550| 2 050| 2 300} 2 750} 3 000| 3> 240] 3 360] 3 670| 3 850
570 1 140] 1 680 2 100| 2 610} 2 970| 3 300| 3 570| 3 840| 4 560

t 11
[N B I |
1 ¢t 01
[ I I B |
\n
o

- - - 660] 1 630| 2 690] 3 730] 4 400] S 360| 5 970| 6 540) 6 930] 7 510] 8 410
3. Surplus soyabeans not consumed
by the following expressers

- Olivine - - - - - - - 3 000 9 700| 1 500|291 000}27 000{33 000|39 000

- Lever Brothers - - - 45 9651 1 710| 2 520| 3 150§ 3 915| &4 455| &4 900| 5 355| 5 760| 6 480

- Blue Ribbon Foods - - - 1 2001 2 600} 4 050] 5 450] 6 650] 7 950| 9 030}10 100}11 050}12 08013 290

- - - 1 245] 3 565| 5 760| 5 760|12 800|20 855(28 485[36 000(43 405|50 840(59 130

4. Others : Palm Kernel 1 ooo| 1 so0{ 2 ooo| 2 S00| 3 0OO| 4 00O
5. Total - - - 10 380J24 22039 100]53 550 {67 040 {87 550 |103300 |118940 |132960 147370 |158531

el




SURPLUS OF OILSEEDS NOT CONSUMED B8Y THE EXISTING EXPRESSOR COMPANIES

Table N® : I11.3.3.2.

®* Case 2 : After start-up New Solvent Plant plus ndditional new expeller at BLUE RIBBON FOODS

Year 85/86 {86/87 {87/88 | 1990 { 1991 [ 1992 { 1993 [ 1994 | 1995 | 1996 | 1997 | 1998 { 1999 { 2000
Seeds
1. Surplus of cotton seeds not
congumed by the following
expressers
- National Foods North - - - - - - - - - - - - -
- Olivine - - - |5 850 | 9 500|114 050}18 35020 740|24 850127 000|29 400|317 20033 050|34.550
- Lever Brothers - - - 225 | 4 275) 8 550]12 600115 750)19 275|22 275]24 750{26 775|28 800]|34.200
- Blue Ribbon Foods - - - 1(16500)(13700)(109003(8 050)(6 000)(3 050 8s0( 1 300] 3 200| 5 250} 7 150
- - - }(10425) 75111 700]|22 900130 440)41 375)50 125]55 460361 175|167 0075 900
2. Surplus sunflower/groundnut not
consumed by the following
expressers o
o
- National Foods South - - - - - - - - - - - - - I
- Olivine - - - 630 1 060] 1 550] 2 050| 2 3001 2 750| 3 O0OM| > 240] 3 360] > 670] 3 850
- Lever Brothers - - - 30 570] 1 140] t 680 2 100| 2 610 2 970] 3 300| 3 570} 3 B40| &4 560
- Blue Ribbon Foods - - - - - - - - - - - - - -
- - - 660 1 530] 2 690] 3 730 4 400| 5 360 5 970f 6 540 6 930| 7 510] 8 410
3. Surplus soyabeans not consumed
by the following expressers
- Dlivine - - - - - - - ) 000y 9 00015 00021 00027 000|3> 000|39 000
- Lever Brothers - - - 45 965| 1 710| 2 520 3 150] 3 9151 4 455| 4 200] S 3I55| 5 760]| 6 84n
-~ Blue Rihbon Foods - - - |(8300)|(6 8503(5 400)(4 000Y(2 400)(1 500 450 650| 1 600) 2 600 3 550
- - - |(8255)](S 885)(3 €90)(1 480}(3 750)11 415]|19 905}26 550]|33 955|411 360|49 390
4. Others : Palm Kernel 1 ooo| 1 soo] 2 ooo| 2 S00| 3 000) &4 000
5. Total - - - |(17990)(4 180)10 70025 150|38 590{59 150|77 S00{90 550|104560 118970137700

[9. %9




Teble N°® III.3.3.3.

Cese 1 : After Start-up of New Solvent Plant st BLUE RIBBON FOODS

SCENARIO I - UTILIZATION RATE CALCULATION FOR A NEW OIL MILL INSTALLED CAPACITY - 330 MT/D COVTON SESEE‘SE:;&E!ER/GRUUNDNUYS/

Year 85/86 ]86/87 |87/88 | 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Seeds
1. Days of activity allowed on
cotton seeds, sunflower, - - - 31 69 112 152 181 219 245 270 291 312 Ja4
groundnuts
a) Average daily input : 300 MY
2. Days of activity : - - - 6 16 26 36 57 98 134 169 205 240 281
allowed on soyabeans/Palm kernel
b) Average daily input : 225 MT L:
3. Total days of activity - - - 37 85 138 188 238 317 375 439 496 5952 625




SCENARIO I - UTILIZATION RATE CALCULATION FOR A NEW OIL MILL INSTALLED CAPACITY : 330 MT/D COTTON SEEDS/SUNFLOWER/GROUNDNUT

Tsble N°II1.3.3.4A.

®2 Case 2 @ After Start-up of New Solvent Plant plus additional new expeller at BLUE RIBBON FOODS

PALM KERNEL

Year 85/86 |B6/87 |87/88 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 | 2000
Seeds
1. Days of activity allowed on
cotton seeds, sunflower, - - - - 7 48 88 17 156 187 207 227 249 281
groundnuts
a) Average daily input : 300 MT
2. Days of activity : - - - - - - - 17 56 96 127 162 198 238
allowed on soyabeans/Palm kernel
b) Average daily input : 225 MT
3. Total days of activity - - - - 7 48 a8 134 212 283 334 389 447 519
c) 4. Utilization rate % - - - - 2.2 15.0 | 27.5 | 41.9 | 66.2 | 88.4 |104.4 |121.5 [139.7 ]162.2

—ott




SCHEDULE 3.3.A - PRODUCTION PROGRAMME

YIELDS OBTAINED IN OILSEEDNS CRUSHING AN REF INING

OIL SEEDL TYPE OIL CUNTENT CRUNE Q1L OBRTAINED|CRUNDE OIL OBTAINED |EDIALE 0OIL JBRTAINED MEAL NBTAINED
FRUM OIL SEEDS FROM OURUDE OIL FROM OIL SEEDS FROM OIL SEEDNS
% CRUSHING REF INING CRUSHING PLUS CRUSHING - BASE 12
REF INING HUMIDITY
AVERAGE % AVERAGFE, % AVERAGE % AVERAGE %
-t
S
- cotton seeds 20-24 19.5 85.0 16.5 48,0
- soya beans 20=22 18.% 92.0 17.0 81.0
- Sunflower seeds 32-38 33.7 92.0 31.0 33.0
- Skilled groundnuts 48«52 44,6 92.0 41.0 48.0
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SCHEDWLE 3.3.8. PRODUCTION PROGRAMME - SCENARIO 1

Ml at Yesr 1 Yesr 2 Yeer 3 Yeer 4 to 10
100 %
PRODUCTS sctual Utili- Utili- Utili- Wili-
capacity] MT Jzation] MI Jzetion| KT jzstion| MI |zation
rete rete rete rete
% % % %
1. INPUTS
Cotton seeds 56 000 |16 800 33 600 S0 400 56 000
Soya beans 24 000 |} 7 200 14 400 21 600 26 0G0
Sunflower seeds £ 000 | 2 400 4 800 7 200 8 G00
88 000 ]26 400] 30,0 {52 800) 60,0 |79 z00| 90,0 |68 00O
2. OUTPUTS
2.1. Cotton seed 0il| 9 240 | 2 772 5 544 6 316 9 240
Sunf Jower oil 4080 | 1225 2 448 3 672 4 080
Groundnut oil 2 640 752 1 5E4 2 376 2 640
Soya 0i] 15 960 | & 788 9 576 14 364 15 960
2.2. Cotton meal 26 860 ) 8 064 16 128 24 192 26 B8O
Sunflower meal | 19 440 | 5 832 11 664 17 4% 19 440
CGroundnut meal 2 640 792 1 584 2 376 2 640
Soya meal 48 960 |16 686 29 376 44 064 48 960
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SUMMARY FOR AGRICUL TURAL PRODUCTION, MARKET AND PLANT CAPACITY

To compare the various figures of demend, egricultursl production,
processing capacity, and their trends, it is interesting to use a

graphical presentation.

with the graphical presentstion, it is possible to see st 8 glance the
respective values of the different peraseters, snd the corresponding
gaps. However, all these paraseters must be expressed in the ssse unit.
%e choose 8s the cosmon unit the tonneges of refined edible oil (£.0) in

metric tons per year.

AGRICUL TURAL PROCUCTION

The contents of edible oil in the various seeds sre the following :

Cs s 16.5 %
S8 : 17 %
Sunflower : 31 %
Grounonut : &1 %

- for maize germs, the content is 8.5 % (10 % crude 0il ~ 65 % refining
yield).

- For palm 0il, the r:fining yield is slso 85 %.

The agricultural production, expressed in edible 0i) with the above
coefficient, is showed in the following tsble.
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AGRICIAL TURAL PRODUCTION AND CORRESPONDING EDIBLE OIL

1966 1990 1995 2000

Procuct ion t

Cotton seeds 150 000 { 205 00CG | 250 GOO | 270 OGO
Soya bean 83 000 | 1006 00G | 140 OOC | 1€G GUC
Sunf Jower 16 000 20 000 35 000 56 06O
Groundnul s - 6 000 6 000 e GOo
Total o0il seeds 251 000 ] 333 00G | 433 000 | 568 GOO
Maize germs * 66 000 66 000 66 000 66 GGO
Cruoe palm o0i] ** 9 006 && GO0

Corresponding refinec o0il t

CS oil 16.5 % 28 750 33 825 4% 250 &4a 500
SB o0il 17 % 14 110 17 000 23 800 30 €0C
SF oil 31 % 5 580 6 200 10 850 15 S00
O\ GIL &1 % - 3 260 3 280 3 280
TOTAL 1 44 &40 60 305 79 180 $3 680
Maize oil 8.5 % 5 610 5 610 5 610 5 610
TOTAL 2 50 050 65 915 84 790 99 490
Palm o0il - - 7 650 37 400
J0TAL 3 50 050 65 915 92 440 | 136 690

* Difference for NATIONAL FOODS between the totsl processing cepacity
and the sssumed 8llocation in cotton seeds and sunflower.

** The production begins in 1993.




3.6.2.

3.4.3.

EXISTING PROCESSING CAPACITY

In 1990, the egricultural production is estinated st 333 0006 tons of 2il
seeds corresponding to 65 915 tons of edible oils.

The existing processing capecity has been estinated at 340 OGO tons per

year.
Consequent ly, expressed in editle oil, this capacity is :
65 915 340 = 67 300 t/y
333
DEMNAND

The demand is directly expressed in edible oil. The values are @

Demand t 1986 1986 1986 1986

Medium variant| 60 000 | 70 000 | 84 000 |100 000

High variant 75 000 | 88 000 |105 OCC 124 000
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DIAGRAM

The diagram presents :

- On the X axis, the years from 1986 to 2000
- 0On the Y axis.

1 Demand medium variant

1 Bis demand high variant

2 Processing capacity

3 Agricultural production (without palm 0il)
3 Bis palm oil

3 + 3 bis total agricultural production.

All values are expressed in refined edible oil (metric tons per year).

Nota : The tonnages of edible oil are not presented in round figures. This
does not mean that the precision is accurate at the ton, but this allows, if
one wishes, to return to the original fiqures, either in crude o0il or in oil
seeds.

1986 1990 1995 2000

1 Demand - medium variant 60 000 70 000 84 000 100 000
1 Bis demand - high variant| 75 000 88 000 105 000 124 000
2 Processing capacity 67 300 67 300 67 300 83 100

+ 15 800 |+ 15 800
83 100 98 900

3 Agricultural production 50 050 65 915 84 790 99 490
without palm oil

3 Bis Palm oil 1] 0 7 650 37 400

3 + 3 bis total 50 505 65 915 92 440 136 890
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COMMINIS

All

B/

c/

DEMAND VERSUS AGRICULTURAL PRODUCTION, WITHOUT PALM OIL

If we compare the curves of the demand (1 and 1 bis) with the curve

of the Agricultural Production (3), we can see that :

- The high variant of the demand is constantly and largely above the

agricultural production.

- The medium variant of the demand joins the Agricultural Production
by the year 1994 and then follows it.

If we assume that the actual demand is between the curves 1 and 1

bis, we can say that the demand is by no way a limiting factor for
the production of edible oil.

AGRICUL TURAL PRODUCTION WITH PALM OIL

The curve (3 + 3 bis) will cut the curves 1 and 1 bis respectively in
1992 and 1998,

Consequently, according to the actual demand, palm oil (or other oil
by substitution) could be exported at a date situated between 1992

and 1998,

PROCESSING CAPACITY VERSUS AGRICULTURAL PRODUCTION

If we compare the curve of the processing capacity (2) and the curve
of the agricultural production (3),

We can see that :

- Up to 1990, the processing capacity (taking into account rehabjili-

tation) is higher than the agricultural production.
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ZIMBABWE
EDIBLE OIL
tons/year
1 Demand - medium variant .
1 bis Demand - high variant @ ~136 890
2 Processing capacity
3 Agricultural Production without palm oil
130 000 3 bis Palm oil /
124 000
1 0 000
110 00Q
105 000
100 000+ _ 100 000
99 490
90 000 |
80 000+
37 400
75 0004 :
67 303
§3 S0,
59 oso./
1986

YEARS
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- A lack of processing capacity appears in 1990/91.

-~ An investment in a 330 t/day processing plant (or 15 800 t/Y of edible
0il), will allow to follow the increase in egricultural production up
to 1995.

- At this date a new processing capacity of spproximatively the same
volume will be necessary to follow the increase in seeds production
up to 2000.
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CHARACTERISTICS OF MATERIALS AND INPUTS

INTRODUCT ION

The feasibility study of the edible oil fectory is sssessed on the
increase of 0il seeds procuction. This increase end the svailability of
the cotton seeds and the cther o0il seeds has been clesrly ingiceted in
the Chapter 3 (Market and Plent Capecity). So, in this Chapler, we
shall take in consideration the other inputs and only give 8 summary

for the raw materisal.

RAW MATERIAL : OIL SEEDS

a/ Quantity

The plant capacity has been fixed by the excess quantity of oilseeas
which cannot be absorbed by the existing companies. This calculatior.
is resul.ing from the comparison between Agricultural oilseeds
production programme and the capacities of the existing expressors.
Taking account of necessary rehsbilitation, the figures for the
different 0il seeds (cotton seeds, soysbeans and sunflower sre
detailed in Table 111 3.3.2).

In 8 steady year, the annual o0il seeds supply will be :
- Cotton seeds : 56 000 M1
- Soya beans 24 000 MY
- Sunflower seeds : 8 000 il

b/ Quality

The o0il seeds to be processed should be :
- mature

- of internstional commercial quality

- free of damasges csused during storege.




c/
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In ZIMBABWE, there is no specificetion for o0il seeds. After
discussion with the 0il expressors, the quality of oils seeds
delivered to the existing factories is generslly good. hevertheless,
it sometimes occurs sone dameges during storage in the CMB or GMb
depcts mainly in the rainy season (the seeds sre stored outsice

under Tarpaulin).

Prices

The prices of the oilseeds sre established by the Ministry of Lands,
Agriculture and Rural Resettlesent with the spprobstion of the

Government .

The exclusive right of purchasing to the producers snd sale to

consumers is belonging to :

- Cotton Marketing Board for the cotton seeds. The price of the

cotton seeds is "on trucks" or "on wagon" ex ginnery.

- Grain Marketing Board for the others o0il seeds. The o0il seeds are
sold to the expellers "st gate of the oil factory"”.

The hypotheses taken for the study sre :

a8/ For cotton seeds

The price of the cotton seeds "ex ginnery” is Z$ 195 per MI.

The average price of transport indiceted by the existing oil
expressors is Z$ 18 per M1 (28 8 to Z$ 38 depending of the
distance).

But the new factor, is supposed to receive the cotton seeds from :

- The ginnery of KADOMA which is neighbouring the o0il factory.

- The ginnery of CHEGUTU which is implented st 8 distaence of 34 km,
with & reilway connection.
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The average price of trensport by reilway is 5 cents per 1 000 kg ana

per kilometer for colton seeds.

So we shall teke into eccount s trensport cherge of Z$ 2.00 per M1
including actual trensport cost end miscellaneous costs charged by
the National Railways (delivery of wagons, settling up convoy..).

The bags are paid by the expressors but ere re-used for the meal. So
the charge of the bags will be taken in asccount in the packaging

material paragraph.

The hypothese tsken for the study is @ price of Z$ 197 per h1 st
gate of oil factory.

b/ Others oil] seeds

The oil seeds depending of the Grain Marketing Bosrd are sold "st
gate of the oil factory”. So no transport cherge is to be taken in

account.

The charge of the bags will be taken in asccount in the packaging

material paragraph.
The hypotheses taken for the stucdy sre the following prices :
- 1% 448 for sovys beans
_ 2% 456 for sunflower seeds.
1.3. UTILITIES
Inputs for utilities ere :
- fuels for steam boiler and thermofluid heater

- electricity for electricsl energy end lighting,
- waler for process units and drinking water.




1.3.1.

a/

b/
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FUEL

Fue]l for steam boiler

The boiler is 8 multi purpose and cen burn coel or oil seeds husks.
The quantity of husks, by product of the preparstion of cotton seeds
and sunflower seeds, will be in excess to produce the necessary
steam for the process. In 8 steady stote year, the totsl need of
steam for the precess is 50 000 K] teking in account :

The efficiency of the boiler sand the losses

- AP.C.1. of 4.200 kcal/kg for the husks

A ssturated steam at an effective pressure of 10 bers
(663 Kcal/kg)

A production of husks of 13 600 T per yesr.

We can calculate that the quantity of husks necessary to produce the
steam is 10 €80 K1 and it appears a8 theorical excess of 2 720 &1

per year. This calculation takes in account the quantity of husks
which is introcduced for technical reason before pressing the

prepared oil seeds.

So, at full cepscity of the factory, it will not be necessary to buy
external fuel. But for the first year, it will be necessary to
foreseen 8 small quantity of cos]l for technical tests and start up.
Based on our experience, we forecast 350 h1 of cosl at 2% 44.87,
price indicated by WANKJE COLLIERY for delivery in KADOMA (Trensport
charge included).

fuel for thermo fluid heater

The deodorizing plant needs 8 thermal oil hester to heat the oil up
to the distillstion temperature. This thermal oil heater is using
diesel] o0il in its burner. The consumption is 30 kg per hour. fFor 8
steady state year, the totsl consumption will be 208.50C liters. The
diese] 0i] will also be used to run the safety diesel electricsl
generator in case of emergency. Thi. diesel o0il is sveilable on the
Z1MBABKE Msrkel st the price of 7I$ 0.68, texes incluced.
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1.3.2. ELLCIKICITY

flectrical power is supplied by the ZIMbAEWE ELECTRICITY SUPFLY
AUTHORITY (ZESA) at 15 00G volts or 33 00G volts.

a/ Ratio

The electrical consumption is variable according to the oil] seeas

processed.

The Kwh chargec to each ton of oil seeds is estinatea from. the totsl
power installed in each unit of production snd from estisstec
ratios( power consused/power installed). Here, not only the kkh are
charged through the quantity of each 0il seeas processec, but also
the Keh of utilities and lighting sre distributed.

Results are the following :

Cotton seeds : 15G.4E Kwh per ton of seeos

Cther seecs : 147.30 Kwh per ton of seeads

b/ Cuantity

The factory will consume 13 140 46C Kwh per steady state yesr.

c/ Price

ZESA will charge for industrisl consumers (high voltage use) 8s

follows :

2% 22.00

Fonthly naximun power cemand : 2§ 20.26 per Kb

2% C.G191 per Kwh pesk load

: 2% 06,0169 per Kwh other tine.

Service charge per sonth

tnergy consungtion
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Nots : This terif was not yet officisl, during our visit in ZIMBAbWE ,

but shoul] be very soon in spplication and has been recosmandea for the
study by the 2ESA Commercial Menager.

They are basic prices snd will be negocisble, depending of the voltage
of the line and of the consumption.

The peak load is corresponding to the period from 6 AKX to 9 PK. The
factory is working 24 hours each day, so we use, in our calculation,

an average price of 2§ 0.0183 per Kwh.

RATER

a/ 0ua]itz

The factory needs two kinds of water :

- raw water from a bored well or from a public network. This water
is sent without trestment to the factory (cooling devices, fire

network, cleaning...).

- treated water taken from the same bored well or public network but
physicelly and chenically treated in order to feed special
utilisations in the factory. (boiler feed water, drinking

waler...).

b/ Ratio

Variable asccording to the oilseeds processed. The quantity of water
charged to each ton of oilseeds processed has been estimated as

follows :
- Cotton seeds : 2.7 83 per M1 of seeds
- Other seeds ¢ 3.7 m3 per M1 of seeds.

including the needs of the process, the cooling devices and

utilities.
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We wil) teke into considerstion a fixed consumption sbout
10 COOm3/year for verious needs (senitary, drinking water...).

c/ Quentity
The factory will consume 280.000 m3 of water per steady state year.
d/ Price

- Raw water
The price of water from public network is sbout 2% 0.25 per m3.

- Treated water
1t is assumed a fixed cost of 2% 0.50/m3 for trestment of water.
The cost will correspond essentiallly to the cost of chemicals

needed for water treatment.

¥hen taking into consideration that treated water represents about

20 % of the total consumption of water. The average price of water
used for this study will be Z$ 0.35 per w3,




1.4,

1.4.1.

139

CHEMICAL PRODUCTS

CHEMICALS FOR PROCESS UNITS

8/ Quality

For process units the qualily of the chemical products is shown in
the following Table :

CHEMICALS QUALITY
- Caustic Soda Technical grade, in flakes
- Citric scid Monohydreted
Food quality

Phosphoric acid 65 % concentration

Food grade

Bleaching earth TONSIL FF or equivalent

Hexane Technicel grade

b/ Ratio

Chemicals ere used in quentities proportional to the production end
depending of the type of oil seeds processed.

The consumption ratios sre the following :

- Caust ic sods
e 2,5

% of crude ojl quantity for cotton seeds
. 0.9 % of crude oil quantity for the other seeds.
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citric secid

0.1 % of editle o0il quantity

- phosphoric ecid
0.2 % of crude oil quantity

pleaching esrth
. 2.0 % of crude oil quantity for cotton seeds

. 0.9 % of crude oil quantity for the other seeds.

hexane

5 litres per M1 of meal.

¢/ Guantities

In a steady state year, the consumption will be about :

310 M1
Citric acid 16 Ml
Phosphoric acid : 37 MI
Bleaching earth : 256 Ml
265 m3,

Caustic soda

Hexane

d/ Prices

All the chemicals are imported. As this was recommended by the
Cotton Marketings Boerd, we have made sn estimation of the

price according to quotstion from producers. We have incorporated
transport charges snd taxes. The different prices used in the study
are the following ¢
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CIF PRICE CusSToM T0TAL PRICE
28/m1 TAXES 2$/M1 Z3/M1

Ceustic soda 1 260 441 1 701
Citric scid 3 2860 1 148 4 426
Phosphorique acid 1 765 618 2 383
Bleaching earth 1 584 554 2 138

Nota :

The Hexane is imported on requirement by local petroleum compsnies
as BP-SHELL and this product is sold on the lc. ;] market at 7§ $.95
per liter, tsxes included. The importation needs the use of the

customers’s quota of forex.

1.4.2. CHEMICALS FOR UTILITIES

o/ Quality

Boiler :
. Phosphate will be used for boiler
. Brine will be used for the treatment of softened water for the

make up of the boiler.

Raw water treatnent
The use of cheaicals depends on the quality of the rew water. It
shall be assumed that chemicals needed for rew water trestment sre :

. chlore for potebilisation
. brine for softened water system
. anticorrosion and entialgue for cooling tower,




1.5.

1.5.1.

142

b/ Quantities, prices and ratios

The use of chemicals for utilities have been taken into account in
the price of trested water (see § 1.3.3. sbove).

PACKAGING MATERIALS

Packaging materials needed by the factory are :

- Drums, tirs, glass bottles for the edible oil
- Bags for wesl.

PACKAGING MATERIAL FOR EDIBLE OIL

The main packaging materials for edible oil used in ZIMBABWE sre :

- 200 litres drums
- 2.5 end 5 litres metel tins
- 375 ml, S00 m]l and 750 r® glass bottles.

a/ Quentities

Following our discussions with the commercial managers of the
existing edible oil manufacturers and some wholesalers, according to
the demand of the consumers, we can split the packaging material es
follows :

- Elended 0il
10 % of edible 0il in 200 litres drums

10 % of edible oil in 2.5 and 5 litres tins
[ 4
”n

80 % of edible 0il in glass bottle.
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- Sunflower oil

This 0il is nol blended and sold only in bottles.

The glass bottles sre split as follows
10 % of oil in 375 m] bottles
20 % of oil in 500 m] bottles
70 % of o0il in 750 ml bottles.

a®

In a steady state year the consunption of packing material will be :

Crums (2 00 1) 7 400
Tins (5 1) 148 000
Tins (2.5 1) 296 GOO

Glass bottles (375 ml1) 3 892 149
Glass bottles (500 ml) 5 838 222
Glass bottles (750 ml) 13 622 519

Prices

Based on the informations collected with the existing o0il expressors
and packsging material manufacturers, and using an average cost of
transport, the prices of the packaging materials sre as follows,

in 2% :




CONTAINERS GLASS BOTTLES TINS DRUMS
Capacity 375 ml} | S00 ml | 750 ml | 2.5 1 51 200 1
Empty package 0,175 o,21 0,24 1,5 1,85 44,02
Cap 0,04 0,04 0,04
Label 0,01 0,01 0,01
Card board box 0,05 0,05 0,05
Shrink wrap 0,03 0,03 0,03

- Transport 0,03 0,03 0,03 0,15 0,185 4,40
TOTAL 0,335 0,370 0,400 1,65 2,035 48,42

Nota : all the packaging material is of "non returnable" type.

"l
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1.5.2. BAGS FOR OJL SEEDS AND MEAL

The oil seeds are charged of Z$ 1.85 per bag when delivered st the
oil factory. A part of them will be re-used for the mesl, but the
sale price of the meal include the price of the bags. Some bags are
danaged and cannot be re-used. The surplus may be re-used for the
oilseeds by the Cotton Marketing Board or sold by the factory.

In 8 steady stste year, the factory will receive about 1 645 0GG
bags with 0il seeds (1 245 000 with cotton seeds and 400 OGG with
other seeds), and needs about 612 000 begs for the meal. Teking in
sccount the damaged bags, the factory will be able to sale sbout
800 0G0 bags to the oils seeds producers. So the real financial
charge represent gbout 50 % of the cost of initial bags.

It has been taken a charge of Z$ 1 573 000 per steady state year of
operstion, which is corresponding to the cost of sbout 850 0GG bags.
1.6. LUBRICANTS
Quality and quantity of lubricants will depend on the mechanical
equipments installed in the factory, and which will be defined in

detail during the final engineering study.

It has been taken a fixed cost of Z$ 15 000 per year of operations.

1.7. LABGRATORY

All along the yesr, the laboratory will need reasgents, glassware,

instruments,...

It has been taeken 8 fixed cost of Z$ 40 000 per working year.
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SPARE PARTS

Quality and quantity of spare pert used for the maintenance of the
factory depend on the mechanical equipments installed in the factory
and shall be defined in detail during the detailed engineering stuay
with the different equipment furnishers.

For this feasibility study it will be used of an average ratio
corresponding to the average cost in edible o0il industries. This rstio
is sbout & % of installed equipment, and include the major cost center
of the expeller unit.

It has been taken an estimated cost of 2$ 600 000 per year of
operations.

Nota :

The maintenance of building end civil works sre included in the
overhead costs (see Chapter 7).

VEKICLES AND HANDL ING EQUIPMENT

For vehicles and handling equipment operated by the factory, snnual

opersting costs per unit have been allowed as follows :
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1TEM ANNUAL UNIT
OPLRATING COST 2%

Staff and Company cars 5 000
Pick up 5 000
Truck 70 000
Forklift and 25 006
Frontend loader

Shunt ing locw 70 000

In the project engineering Chapter, it is foreseen :

staff and Company cars

[}
- NN W

pick up
trucks
forklifts
shunt ing loco

frontend loader.

For a steady state year, the total cost will be Z $ 310 0GC.

These estinstes include all annual opersting costs, i.e; fuel anc oil,

repair and maintenance, tyres, etc...
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AVAILABILITY AND STORAGE CAPACIVIES

AVAILABILITY AND STORAGE CAPACITIES FOR OILSEEDS

The o0il seeds are stored

- by the Cotton Marketing Board for the cotton seeds.
- by the Grain Marketing Board for th2 other oil seeds (soya,

and sunflower).

The seeds are stored in bags, outside and under tarpualins.
So the availability of the o0il seeds will be possible all along the
year not withstanding the fact that the cil seeds crop is seasonal.

Nevertheless a storage capacity is tc be foreseen for two reasons :

- When it is raining, it is not possible to take of Tarpaulins to load
trucks or wagons so the factory must have a safety storage to avoid
a shortage of seeds.

- An important part of the o0il seeds will be transported by railway.
The factory must be able to unload the wagons in a short time to
avoid surcharges by immobilizing the wagons.

We will foresee one month storage for the soyabeans in one hand and for

cotton seeds (and other seeds) on the other hand.

INTERMEDIATE PRUDUCTS STORAGE

For safety reason, each section of the factory will have a daily
storage to avoid a stop of ail the factory in case of a breakdown on

some equipment.
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Some intermediale storage sre slso foreseen to sssure the connection
between the extraction unit working in 8 continuous wey erc units
working with 8 batch process, five days by week or 16 hours per day.

BY PRODUCTS STORAGE (0i) seeds mesls snd husks)

- The main by product of an o0il fectory is the oil seeds mesl which
will be sold to local stock feed menufecturers end exported. The
dispstching will be done mainly by railway.

A storage capacity of one month is foreseen.

The husks are to be used ss fuel for the boiler and the excess, if
any, will be sold to local stock feed menufacturer. A storage area is
located near the boiler roos.

- The iirter, the other by product of the factory, is supposed to be
sold on the local market. A storage capacity of one month is

foreseen.

AVAILABILITY AND STORAGE CAPACITY FOR DIESEL OIL

Diesel o0i] is available on the local market. The storage is foreseen to
receive 8 full tank delivery.

SOURCES AND STORAGE CAPACITY FOR CHEMICAL PRODUCTS

All chemical products will be imported. It is ossumed thet e storage
capecity of three months consumption st full cepsecity is sufficient.

Only the storage of hexane present a specificity : two tenks ere
necessary : one for the actusl storsge and one to collect the working
hexane in case of breakdown of the hexane unit.
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SOURCES AND STORAGE CAPACITY FOR PACKAGING MATERIALS

Drums and tins are locally made by companies as VAN LEER end METAL
60X. But there is sosetimes forex availsbility problemss to import the
raw material. For the sludy, we assume thet exportetion of meal will
rFrocure enough forex to sllow importstion of the raw material needed.

Glass bottles sre locally made by 21N GLASS, an IDC Compeny in GWERU.
The capacity of the factory is sctually limited, but there is s project
of 8 second melter which should increase the production and insure more
versatility. So we assume that ZIM GLASS will be able to furnish all
the needed bottles.

We have not foreseen plastic bottles, too much depending of the
importation of raw material and equipments and are of very little use
in ZJMBABYE.

The bags are furnished by the 0il seeds producers and represent only a
financial cost. A storage capacity of one month is sufficient and will
be taken at the factory for packaging material.
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SUPPLY PROGRAMME AND COST ESTIMATES

SUPPLY PROGRAMME

As shown in Table 4.2, materials and inputs will be delivereo st
factory either all slong the year or each 1 month, 3 months or 6 months
depending for each supply, on :

- the sources (foreign or local)
- the availability
- the storage capecity.

The supply programme will be adapted to the production prograsme of the
factory and is detailed in Teble 4.1. No mejor problem is foreseen,
except forex svailsbility for the foreign materisls.

COST ESTIMATES

Cost estinates for materials and inputs has been split into :

Raw material
Utilities

Chemical products

- Packaging material

- Other material inputs.

They have been detailed in schedules 4.1 for a steady state year.

Schedule 4.2 summarizes for stesdy state year and for each year from
start up to full cepacity of the factory.
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ESTIMATE OF PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.1.1.
(Carry over total of project component to summary sheet (schedule 4.2)).
Steady state year

ESTIMATE OF PRODUCTION COST

MATERIALS AND INPUTS

PROJECT COMPONENT N® 1 DESCRIPTION : RAW MATERIAL
CosT z$ '000
QUANTITY | UNIT | ITEM DESCRIPTION LOCAL { FOREIGN | UNIT cosT
s FORCIGN | LocaL | toraL
56 000 A Cotton seeds X 197 11 032 11 032
24 000 T Soyabeans X 448 10 752 | 10 752 ﬁ
8 000 T Sunflower X 456 3648 | 3 648
25 432 | 25 432




ESTIMATE OF PRODUCTION COST _: MATERIALS AND INPUTS

SCHEDULE 4.1.2

(Carry over total of project component to summary sheet (schedule 4.2)).

Steady State Year

I ESTIMATE OF PRODUCTION COST
MATERIALS AND INPUTS
PROJECT COMPONENT N°® 2 DESCRIPTION : UTILITIES
CosT Z$ '000
QUANTITY | UNIT ITEM DESCRIPTION LocAL | FOREIGN | UNIT cosT
7% FOREIGN | LOCAL | TOTAL
208 s00| 1 Diesel oil X 0.680 142 142
1 Coal X 44,87 -
280 000| m3 Water X 0.35 98 98
13 140 480| KWH | Electricity variable] X 0.0183 241 241
fixe 487 487
968 968

1371
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ESTIMATE OF PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.1.3,
(Carry over total of project component to summary sheet (schedule 4.2)).

Steady State Year

ESTIMATE OF PRODUCTION COST

MATERIALS AND INPUTS

PROJLCT COMPONENT N°® 3 DESCRIPTION : CHEMICAL PRODUCTS
COST Z$ '000
QUANTLTY | uNIT ITEM DESCRIPTION LOCAL | FOREIGN | UNIT COSTY
z$ FOREIGN | LOCAL | TOTAL
310 T Caustic Soda X 1701 391 137 528
16 T Citric Acid X 4 428 53 18 7 §
37 T Phosphoric acid X 2 383 65 23 88
256 T Bleaching earth X 2 138 406 141 547
265 m3 | M3 Hexane X 950 233 233
1 148 319 {1 467
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ESTIMATE OF PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.1.4.
(Carry over total of project component to summary sheet (schedule 4.2)).

Steady State Year

ESTIMATE OF PRODUCTION COSY

MATERIALS AND INPUYS

PROJECT CUMPONENT N® 4 DESCRIPTION : PACKAGING MATERIALS
cost Z$ '000
QUANTITY UNIT ITEM DESCRIPTION LOCAL | FOREIGN | UNIT COST
R | FOREIGN | LOCAL | TOTAL
7 400 Drums X 48.42 358 358
148 000 Tins (5 1) X 4.035 301 301 -
296 000 Tins (2.5 1) X 1.65 489 489 &
3 892 149 Bottles 375 ml X 0.335 1304 | 1 304
5 838 222 Bottles 500 ml X 0.370 2160 | 2 160
13 622 519 Bottles 750 ml X 0.400 5 449 | 5 449
850 000 Bags X 1.85 1573 } 1573
11 634 |11 634




rIIIIIIlllIIllIIlllllllllIIIlIllIIllIIlIlIlIIIIIlIIIIlIIllllIlIIlllIIIlllIlIIllIIIIIIlIllIIllllllllllllllllIlllIllllllllllllllllllllllllllllllllll.

ESTIMATE OF PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.1.5.
(Carry over total of project component to summary sheet (schedule 4.2)).

Steady State Year

ESTIMATE OF PRODUCTION COSY

MATCRIALS AND INPUTS

PROJECT COMPONENT N° 5 DESCRIPTION : OTHER MATERIAL INPUTS

CosT Z$ '000
QUANTITY | UNIT ITEM DESCRIPTION LOCAL | FOREIGN | UNIT cOST

FOREIGN | LOCAL | TOTAL

Lubricants X 15 15
Laboratory X 40 40
Spare parts X 600 600 §
Vehicules and X 200 110 310

handling equipment

855 110 9650

(an mn o EE N B O SD SN S B D BB BD B BE Uh mD G5 = 9



SUMMARY SHEET - PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.2.1.
(Insert total in schedule 10-11)

First Year

SUMMARY SHEET - PRODUCTION COST

MATERIALS AND INPUTS

PROJECT COMPONENT

PRODUCTION COST CARRIED OVER

Z$ 000
NUMBER DESCRIPTIUN FOREIGN | LOCAL TOTAL

1 Raw Material 7 630 7 630
2 Utilities 646 646
3 Chemical Products 344 96 440
4 Packaging Material 3 490 3 490
5 Other material inputs 427 55 483

TOTAL M 11 918 12 689

{5t



SUMMARY SHEET - PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.2.2.
(Insert total in schedule 10-11)

Second Year

SUMMARY SHYET - PRODUCTION COST
MATERIALS AND INPUTS -
PROJECT CUMPUNENT PRODUCTION COST CARRIFD OVER
Z$ 000
NUMBER DESCRIPTION FOREIGN | LOCAL TOTAL
1 Raw Material 15 260 15 260
2 Utilities 774 774
3 Chemical Products 68Y 191 880 §
4 Packaging Material 6 980 6 980
5 Other material inputs 513 65 579
TOTAL 1202 (23 2N 24 473




SUNMARY SHEET - PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.2.3.
(Insert total in schedule 10-11)

Third Year

SUMMARY SHEET - PRODUCTION COSY

MATERIALS AND INPUTS

PROJECT COMPONENT

PRODUCTION COST CARRIED OVER
2$'000

FOREIGN | LOCAL TOTAL

NUMBER DESCRIPTION
1 Raw Material
2 Utilities
3 Chemical Products
4 Packaging Material
5 Other material inputs

22 889 22 889

917 917
1033 287 1 320
10 471 10 471

855 110 965

TOTAL

1 888 34 674 36 562

651



SUMMARY SHEET - PRODUCTION COST : MATERIALS AND INPUTS

SCHEDULE 4.2.4
(Insert total in schedule 10-11)

Steady State Year

SUMMARY SHEET - PRODUCTION COST

MATERIALS AND INPUTS

PROJECT CUMPONENT

PRODUCTICN COST CARRIED OVER
2$'000

FOREIGN | LOCAL TOTAL

NUMBER DESCRIPTION
1 Raw Material
2 Utilities
3 Chemical Products
4 Packaging Material
5 Other material inputs

25 432 25 432

968 968
1 148 319 1 467
11 634 11 634
855 110 965

TOTAL

2 003 38 463 40 466

09t



TABLE 4.1.1.

CONSUMPTION OF INPUTS

ITEM 1ST YEAR |2ND YEAR |3RD YEAR |4th YEAR AND
FOLLOWING
1/ RAW MATERIALS
Cotton seeds T 16 800 33 600 50 400 56 000
Soya beans T 7 200 14 400 21 600 24 000
Sunflower T 2 400 4 800 7 200 8 000
TOTAL 26 400 52 800 79 200 88 000
2/ UTILITIES
Diesel oil 1 62 550 125 100 187 650 208 500
Coal T 350
Water m> 84 000 168 000 252 000 280 000
Electricity variable KWh |3 942 144 |7 884 288 |11 826 43213 140 480
Electricity fixe 2$ 487 000 487 000 487 000 487 000

9t




CONSUMPTION OF INPUTS

TABLE 4.1.2.

1TEM 1ST YEAR |2ND YEAR |3RD YEAR |]4TH YFAR AND
FOLLOWING

3/ CHEMICAL PRODUCTS

Caustic Soda T 93 186 279 310
Citric Acid T 4.8 9.6 14.4 16
Phasphoric Acid T 1.1 22.2 33.3 37
Bleaching Earth T 76.8 153.6 230.4 256
Hexane m> 73.5 147.0 220.5 245
4/ PACKAGING MATERIALS EE
Drums 200 1 2 220 4 440 6 660 7 400
Tins 51 44 400 88 800 133 200 148 000
Tins 2,51 88 800 177 600 266 400 296 00O
Bottles 375 ml |1 167 645 12 335 289 | 3 5Lz 934] 3 892 149
Bottles S00 ml |1 751 467 |3 502 933 | 5 254 400] S5 838 222
Bottles 750 ml |4 086 756 |8 173 511 |12 260 267} 13 622 519
Bags 255 000 510 000 765 000 850 000




TABLE 4.1.3
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CONSUMPTION OF INPUTS

1TEM 1ST YEAR |2ND YEAR |3RD YEAR |4TH YEAR AND
FOLLOWING
5/ OQTHER MATERIALS INPUTS
Lubricants 7$ 7 500 9 000 15 000 15 000
Laboratory z$ 20 000 24 000 40 000 40 000
Spare parts b4 300 0CO 360 000 600 000 600 000
Vehicles and handling 155 000 186 000 | 310 000 310 000
equipment 23
-t
Nota : For the consumption of item 5 (other material inputs), a special ratio 2

has been taken, because the consumption is not proportional to the rate
of utilisation of the factory :

YEAR 1ST YEAR |2ND YEAR |3RD YEAR |4TH YEAR AND
FOLLOWING
B Utilization rate in % of 30 % 60 % 90 % 100 %
seeds quantity
Consumption ratio of other S0 % 60 % 100 % 100 %
material inputs




TABLE 4.2 SUPPLY PROGRAMME - SUPPLY

DELIVERIES AT FACTORY

SOURCES STORAGE CAPACITY| DELIVERY AT FACTORY
AT FACTORY

Local | Foreign

OIL SEEDS X 1 month All along the year depending
of production programme

UTILITIES
. Diesel oil X 1 month All along the yesr
. Electricity X available All along the year
. Water X available All along the year
CHEMICALS X 3 months Each 3 months
PACKAGING MATERIALS
. Drums X 1 month All along the year
. Tins X 1 month All along the year iE
. Glass bottles X 1 month All along the year
SPARE PARTS X 6 months Each 6 months
LUBRICANT X available All along the year
LABORATORY X 6 months Every 6 months
VERICLES HANDLING X available All along the year




1.

1.1.

1.2.

2.

2.1.

2.2.

2.2.1.

2.2.2.

2.3.

z.‘.

165

CHAPTER 5

LOCATION AND SITE

Table of Contents

LOCATION

DATA AND REQUIREMENTS

CHOICE OF LOCATION

SITE

FONDAMENTAL DATA AND REQUIREMENTS

ALTERNATIVES

BINDURA

KADOMA

SITE SELECTION

COST ESTIMATES



CHAPIER V

LOCATION AND SITE

CGs G & @

List of Schedules snd Tables
included in the text

SCHEDULES Insert in
Schedules

S5.1. ESTIMATE OF INVESTMENT COST : LAND 10.1

5.2. ESTIMATE OF PRODUCTION COST

TABLES

Table 5.1 : Major Cotton Producing Areas

Table 5.2 : Cotton Marketing Board Ginneries

Table 5.3 : Main Roads

(1]
z
-}
G G G OGN &GN N G & .

Teble 5.4 : Main Railways

Table 5.5 : Location

Jable 5.6 : BINDURA available lands

Table 5.7 : Site of BINDURA

Table 5.8 : Kadoms available lands

Table 5.5 : Site of KADOMA.




167

5. LOCATION AND SITE

1. LOCATION

1.1. DATA AND REQUIREMEN]

This feasibility study has determined a nlant cepacity of 330 MI/L of
Cotton seeds and 250 N1/D of Soya besns.

1.1.1.  DATA
The main technical figures sre :
- Inputs of raw msterial :
Cotton seeds : 56.C00 M1 per year

Soya beans : 24.000 MT per year

Sunflower

8.000 M7 per year

- Production of edible o0il :
15 8CC MT per yesr

packagea as follows :

23 352 €9C glass bottles of 375 ml, 500 ml ena 750 ml
444 OGO Tins of 2.5 and 5 litres
7 400 Drums of 200 litres

- Production of oil seed meal :
26 880 T of cotton seeds mesal

19.440 1 of soya beans meal
2 640 T of sunflower neal.
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- Utilities consumption :
Electrical power : 2 000 kw/h
Water : 34 m3/h
Steam : 7 M1/

Electricity and water are to "»e availsble by public network. The steam
will be produced by burning the husks of the cotton seeds. Some coal
will be necessary at the start up of the factory and in exceptionnal
case of gap of husks.

- Manpower requirement :

363 persons including workers (supervisory, skilled, semi-skilled and
unsk "1led) and staff : (managerial, technicel, administrative and
financial).

- Waste disposal.

An edible oil factory is not producing significant waste material or

emissions.

The only emission is the smoke of the boiler which should be sefe if

the combustion is well supervised.

The refining plant may involve some water lightly polluted with oil.
But this water is collected and recycled, and the oil is recovered.

1.1.2.  REGUIREMENTS

The location of this vegetable oil factory must take in consideration a

certain number of requirements which are the following :

- The raw material (mainly Cottonseeds and Soysbesns) must be available

st a short distance of the factory. This factory will have sn imput
of 56 000 M1 of Cotton seeds snd 24.000 T of Scys beans.
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- The main seeds sre coming from the ginneries, so it will be necessary
to select sites in sreas close to the Cotton Marketing Board

ginneries.

- The new factory will have to be fed with rew materisl end inputs and
will have to dispatch his production. So the sites need to be well

connected with railway and road network.

- The new factory will need manpower, energy (electricel power) and
water. The site needs to be in an srea wheire 8l]l these basic

requirements are evailable in quantity snd in quality.

- The factory should be also in the proximity of centres of consumption
to reduce costs of transportstion for the edible oil but slso for the

meal.
- 1n ZIMBABWE there is a considersble pressure for the decentralization

of industries to limit industrial concentration around the two main
towns (HARARE and BULAWAYD) and to create growth points in Province.

1.2 CHOICE OF LOCATION

Excepting the areas of TRIANGLE end PLUMTREE in the South, the main
area for cotton production is the half North of the country, in
MANIJCALAND, MIDLANDS AND MASHONALAND (See Table 5.1.). The srea of soys
production is in the North of HARARE.

To take in consiceration the decentrelization politic, HARARE and its
suburbs are excluded. When looking the mep showing the repsrtition of
the ginneries, one can see two regions where ginneries are relatively
closed : the ares of GLENDALE - BINDURA - SHAMVA with BANKET on the
kest, and the ares of CHEGUTU-KADOMA-SANYAT] (see Table 5.2).
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After a discussion with the Cotton Marketing Board Management, the tud
Regions were agreed and specislly the sreas of KADUMA and BINDURA.
These iwo towns are loceted in intensive cotton oroduction sreas. They
are not very fer from centres of consumption for edible oil end oil
seeds meal. They are well connected with railway eand road networks.
(see Table 5.3, 5.4 end 5.5).
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SITE

FUNDAMENTAL DATA AND REQUIREMENTS

An ecible o0il factory of 330 K1/D of cotton seeds and 250M1/L of

soya beans needs a land of about 10 hectares. This surface is necessary
for the plant itself, for the storage or rew material, intersediate
materials (crude oil) and refined oil before blenaing and packaging,

packaging material.

If the actual study is considering only the oil factory, it is
necessary to provide the future extensions such as soap and margsrine
production, or feeastock procuction with the oil seed meal. If
possible, the possibility of dublings the capacity of the factory will

be foreseen. This will increase the lend up to sbout 30 hectares.

The lana must be as ne.r as possible of road and railwsy networks for
the inflow of the inputs and the mar<eting of products. It aust be easy
to connect to a high voltage electricel line (33 000 volts) &nc wster
must be available in quantity and quality (34 m3;h) from public network
and/or from surface or sub-surface sources. The availability of skilleo

and seni-skilled workers is necessary.

Genera) living conditions are important specially in social welfare anc

recrestional fecilities,

ALTERNATIVES

During our visit in ZIMBABWE, in May 1986, we have visiteo BINULRA sand
KACOMA.
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BINDURA

EINDURA is a Rural Council of less than 30.000 inhabitents st 87 kilo-
meters in the North of HARARE and has a Growth Point status. Three

possibilities of implantation have been seen : the areas of LONG ACRES,

STATE LAND and 8 piece of land near the CMB ginery in the TOWNShIP
RESERVE (see Table 5.6). Only the third could be convenient, but there

is

some options on it. The two others are too small, hilly or uneven ;

the site preparation would be very expensive.

Data concerniqgﬁg]kDURA :

a8/

b/

c/

Climate

temperature : minimum 11°C

maximum 36 °C

Precipitations : average rainfall of 860 mm/year from October to
February/march.

Site description (Jownship reserve - Tsble 5.7)

Flat terrain on vegetable soil

The soil characteristics are assumed to be good end similar to the
one of the adjoining ginnery recently implanted. The foundations
will be of swallow type :

Jrensport facilities

- There is a railway spur into the ginery which should have only to
be prolongatea on about 400 meters.
- The road along the site is formed but not surfaced. The major

roads are tarred.
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d/ Xater supply

The water is svailable from the public network in quantity and
quality, and boreholes are possible to use sub-surface water if

necessary. A recent snalytical bulletin shows the following charac-

teristics.
Raw Water Trested water

PH 7.5 8.1

Total hardness mg/] CaC03 76 68

Total alcalinity mg/1 CeC03 76 72

Color Hazen units 55 5

Iron mg/1 Fe 0.70 Nil
Manganese ing/] Mn trace Nil
Aluminium mg/1 Al trace Nil

No figure was available on the temperature. It looks to be between

15 and 20 °C at the purification works, when we visit it.
e/ Power suji.y
- Electricity

hNormal power supply from ZESA (Zimbabwe Electricity Supply
Authority).

Voltage 33 000 volts and 15 00G Vclts.
Frequency 50 Hz.

The power supply of 2 000 KW necessary for the factory is
available. The network is near to the land.
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- Coal

Cos] is locally available from 8 merchant's storage or may cose
directly by rail from HWANGE (WANKIE COLLIERY).

f/ Communicat ion systems

Available from the national grid.

g/ Waste disposal

wWaste water network near the CMB ginnery.

h/ Manpower

Unskilled workers are available
Semiskilled and skilled workers could be found from the two

technical schools of the Pruvince.

i/ Living conditions

There is & lack of housing in BINDURA. Housing for the board

of the factory will have to be foreseen.

The general living conditions (recreetion, schools, medical

welfsre, shopping facilities) ere existing but are limited.

KACONA

KADOMA is @ municipality of sbout B0 000 inhsbitants situated slong the
mein reil end road routes between HARARE (141 km) snd BULAWAYOD

(298 km). It stands st sn sltitude of 1163 meters above sea level.

In sddition to mining, KADOMA is & center of the Cotton Industry
(girnery, spinning mills, weaving mills, textile menufacturing works)
end an industria) eres is etablished with the Deiry Merketing Boerd,
the Culd Storesge Commission's sbattoir, @ brewery, 8 gless factory...
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In the industrial aree, many lands sre available for new industries,

specially near the future new ginnery of CMB (see Teble 5.8).
Data concerning KADOMA :
a/ Climate

Three main seasons :

- Cool and dry from April to July

- Hot and dry from August to September

- Warm and wet from October to March.

Temperature minimum : 8.4° C in July to
17.8° C in Decenber

maximum : 23.8° C in June to
32.3° C in October

Precipitations : average rainfall of 775 mm/year from October to

March.

b/ Site description

Flat terrain on vegetable soil.
The soil characteristics are assumed to be good and similar to the
one of the adjoining new ginnery. The foundations will be of swallow

type.

¢/ Trensport facilities

There is a railway spur slong the new ginnery.
The road along the site is tarred.

d/ weter supply

The water is sveilsble from the public network in quentity and
quality end boreholes are possible (7. - 9.000 m) to use sub-surface
water if necessary. The public network is supplied from the CLAW DAM
via the Pssi Purificetion Works.
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Cherecteristics of the wester :
pH t 7.2
Hardness : under 176 mg/] CaC03

Tenperature : 15 to 25 degrees (depending on season).

e/ Power supply

tlectricity

Normal power supply from ZESA (Zimbsbwe Electricity Supply
Auvthority)

Voltage ¢ 33 000 Volts and 15 000 Volts

frequency : 50 Hz

The necessary power of 2 000 KW is availsble.
Coal :
Coal is locally available from a merchant's storage or may cone

directly by rail from HWANGE (WANKIE CCLLIERY).

f/ Comnunicat jon systems

Available from the national grid.

g/ Weste disposal

Two sewage disposa]l works situated at VISSER ROAC and RIMUKA. Both
are sctivated sludge plants. A waste weter network is efficient in
the industrial erea.

h/ hanpower

Unskilled workers are svailable.
Semi-skilled and skilled workers are available on the site and from
the technical school of KWEKWE,

P----------
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i/ Living conditions

Housing for the staff will have to be foreseen. The general living
conditions (recreation, schools, medicsl welfere, shopping

facilities...) sre good.

SITE SELECTION

Following our visit of the two sites, the information we have got
in the two Towns and the apprecistion of the Cotton Marketing Board, we
cen consider that the two sites are possible but KADOMA should be more

convenient.
KADOHA is a well located town regarding to :

- The main cotton growing areas which are MANICALAND, MYDLANDS and
MASHONALAND .

- the proximity of the CMB ginneries. A new ginnery of 50 000 MT of
cotton will be built in KADCM to replace an 0ld one and will start
up in 1990.

This new ginnery will produce 32 500 MT of cottonseeds. The CHEGUTU
ginnery can produce 35 000 of cnttonseeds and will be able to
complete the supply of cotton seeds. The transport will be done by
reilway st the cost of 2$ 1.70 by MT in this case.

The other seeds sre supplied by the Grain Marketing Board "at gate”
of the vegeteble oil factory.

- A traditional cettle ranching sree (beef cettle end dairy cattle) in
the district of KACOMA, end 8 feed lot of the Cold Storage Commission
carrying the finsl finishing for @ number of the ranches.

KADOMA is a major centre of the dairy industry and‘f cheese factory
has been developped by the Dairy Merketing Board.

- The Zingless factory of GWCRU (135 Km of KADOMA) for the inflow of
the main packeging materisl by e direct rasilway line.
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- The railwsy and road network, on the main exle from HARARE to
BULAWAYD, for the inflow of inputs end marketing of production.

- The living conditions which are better than in BINGUKA.

- The presence of an industrial srea well developped which cen offer

many facilities.

The site of KADOMA has been agreed by the Cotton Marketing Board
Management and a piece of flat land of 32,3 hecteres is available
just aside the new ginnery (See Teble 5.9).

For the feasibility stuoy of a 330 MT/D vegetable oil fectory, we can
consider that KADOMA is the optimum site. The site of BINCURA could be
envisaged for the second factory (e new 330 MI/D factory will be
necessary in years 1997/1996 to be on stream in year 2000), or if the
alternative of two small factories of 165 MI/day was considered.

COST E311IMATE

The estinmate of investment cost is 8 schedule 5.1

The estimate of production cost is in schedule 5.2.

These costs are concerning the site of KADOMA but should not be very
different for BINDURA.

LP----------




SCHEDULE 5.1.

ESTIMATE OF INVESTMENY COST : LAND

(Insert total in schedule 10-1/1)

ESTIMATE OF INVESTMENT COST

LAND
QUANTITY UNIT ITEM DESCRIPTION LOCAL | FOREIGN | UNIT CoST
FOREIGN | LOCAL TOTAL
32,3 ha Land X 1 500 50 000 50 000
Land formation and X 700 000| 700 000
drainage
Roads X 900 000| 900 000
Railways X 450 000| 450 000
Others X 100 000| 100 00O
TOTAL 2 200 000§2 200 00O

6L1



ESTIMATE OF PRODUC™'ON COST : LAND

SCHEDULE 5.2
(Insert total in schedule 7)

ESTIMATE OF PRODUCTION COST

LAND

cosrt 2%
QUANTITY UNIT ITEM DESCRIPTION LOCAL | FOREIGN | UNIT COST

FOREIGN | LOCAL TOTAL

Annual payments for :
Rights of way

Easements

osl

Rents

Assessment for land X 6 541 6 541

TOTAL 6 541 6 541
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Annex E - Contract No. 88[19 uary 1682

UNITED MATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

PROJECT US/21W/87/117

“FEASIBILITY STUDY FOR INCREASING THE OIL PRODUCTION
CAPACITY FROM COTTON SEED”

TERMS OF REFERENCE

Prepared by the Feasibility Studies Branch

Departoent of Industrial Operat ions




A. General Background Information

1) Origin of the request for the preparation of s detailed feasibility study

The project was identified st UNIDO's Regional Investment Prowotion
Meeting for SADCC countries held from 3-7 November 1986 in Harare. Zimbabwe.
The Government of Zimbabwe through its Government supported Cotton Marketing
Board (CMB) has requested UNIDO by their letter dated 7 November 1986 to
prepare a feasibility study. This ves reconfirmed officially by the Ministry
of Lands, Agriculture and Rural Resettlement and, finslly, the Ministry of
Finance endorsed the official request in October 1987. The Cotton Marketing
Board also confirmed on 24 April 1987 its readiness to provide for
cost-sharing. CMB will provide local transport, accommodation snd food in
local currency or in kind for tvo experts during the feasibility study for a
period of up to tvo months.

It is important to note that the Governwment of France is said to be
ready to make investwent funds available of up to US$ 14 million provided the
techno-econmic feasibility study results in s documented and calculated
recomvendation on the profitability and liquidity of the project.

2) Agricultursl preconditions for the investment proposal

It is the Zimbabwe Govermment policy to promote industrial activities
throughout the country. Agro-based industries are of particular importance,
becsuse they process locally available raw materials and provide job
opportunities to the unemployed in rural sreas.

Zimbabwe's agricultural sector continues to be the backbone of
Zimbabue's econowy. The major food crops are maize, vheat, soybeans,
ground-nuts, sorghum and, to a lesser degree, indigenous Zimbabwean mhunga and
rapoko. The wain cash crops include flue-cured and burley tobascco, cotton,
coffee, tea, and a vide variety of other products such as vegetables and fruit.

Cotton growing is widely practised in Zimbabwe since it is one of the
very few cash crops vhich can be produced successfully and profitably with
very little capital outlay. There are large-scsle commercial cotton growers
as well as small-scale cotton farmers who now contribute about 30 per cent of
the nation’s cotton production. The contribution of cotton to Zimbadwe's
economy is quite subtantial not only in terms of providing rav saterials
(cotton lint) and finished products for export but also in satisfying the
clothing needs of the country.

Zimbabwe accounts for 35 per cent of cotton seed production and 37.2 per
cent of cotton lint production in the SADCC subregion. Approximately 44.9 per
cent of total production of cotton lint is exported. The recent upturn of
cotton production has created an unprecedented surplus of the crop which could
not all be processed or exported given the limited existing processing
facilities available and access to markets.

The cotton growing areas in Zimbabwe are:
High veld: NMazowe, Mutoko, Murewa, Zambezi valley;

Kiddle veld: Harave, Kadamas, Gokwe, Sanysti, Lake Xaribds;
Low veld: Triangle, Burchenough Bridge, Nyamarops, Mutare.
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Cinning centres are locsted in:

Bindurs (Sanyati), Glendsle (Mutare), Banket (Triangle) and Tafuna
(Xadama).

Cotton seed is presently used for

Planting: 7,000 n/t (plus a reserve of 2,000 m/t)
Expressing: 144,000 w/t
Stockfeed: 2,260 w/t

All the above figures are based on the 1986 season. The Cotton
Marketing Board informed us that recent planting of cotton has slwost been
doubled.

3) Existing oil expressing industry

Currently five cobpsnies operate in the cil pressing industry: four in
Harare and one in Bulavayo. Their total capacity is 1,890,600 litres/annun.
At present no edible o0il is being imported. Locally produced oil seeds are
mainly used for the production of stockfeed which satisfies this market.

Nev plants for cotton seed oil pressing should be located outside wajor
urban areas, preferably close to the cotton ginneries in the Kadoma/Chedutu
ares.

4) Zimbabwe Cotton Marketing Board (CMB)

The strong upturn in the economy in 1985 largely reflects the positive
contribution to grovth of the agricultural and the industrial sector and the
Government of Zimbabwe through the CMB is giving priority to the developwent
of the agro-based industry. The CMB is an important organization in the
agricultural sector in Zimbabwe, employing more than 4.000 people and
co-ordinating the activities of wore than 130.000 registered cotton 4rowers in
the large and small-scale cmmercial as vell as communal farming areas. The
Board has many key functions in the Zimbabwean cotton industry, which provides
the country with all its cotton lint requirements, much of its cake (or meal)
for stockfeed and about half of its edible oil. Exports of cotton lint by the
Board also earn the country mills s of dollars’ worth of foreign currency
each year. In the Cotton Camodity Committee are representatives of the
Commercial Cotton Growers' Association, the National Farmers' Association of
Z imbabwe and the Zimbabwe National Farwers' Union, who are al] cotton growers
themselves.

B. The scope of contracting services

A feasibility study for increasing the oil producirion capacity from
cotton seed which will follow the approsch and methodology of the UNIDO
"Manual for the Preparation of Industris] Feasibility Studies” (1D/206).

The feasibility study will ~onsist of 10 chepters, each providing
det ailed snalyses and information in the way outlined as follows:
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Chapter 1 Executive summsry

Chapter 11 Pyoject background snd history
Chapter 111 Market and plant capacity

Chapter 1V Materials and inputs

Chapter V Location and site

Chapter V1 Project engineering

Chapter VII Plant organizstion and overhead costs
Chapter V111 Manpower

Chapter IX Inplementstion scheduling

Chspter X Financial evaluvstion

The feasibility study is determined by rather detailed terms of
reference as are contained in the UNIDO document 10.401 “Guidelines for the
Preparation of Industrial Feasibility Studies for Consulting Firms". These
Guidelines provide the full scope of required work and define the details of
the consultants’ inputs. They are an integral part of the contractual
services and are attached to these terss of reference as annex.

The feasibility study of the consulting firm should contain a complete
financial evaluation, based on Chapter X of the above—mentioned "Manual for
the preparation of lndustrial Feasibility Studies™ (ID/206) and should apply,
wvhenever possible, computer-supported analytical methods such as the UNIDO
Computer Model for Feasibility Analysis and Reportimg (COMFAR).

The implementation of this project requires s team of experts in various
disciplines in order to cover all aspects of the feasidbility study. This task
reyuires a high degree of professional expertise in similar projects and a
proper timing of experts’ inmputs and project outputs. It is, therefore,
recanmended to subcontract the feasidility study to a consulting fimm.

The team of experts provided by the consulting fimm should include an
industrial econoxist, two industrial engineers, a market znalyst and a»
financial snalyst. The team leader should be selected by the consulting firm.

For the performance of his obligation under the contract, the Contractor
shall make available a total of 15 man—months of services as follows:

1 Industrial Econocmist 4 n/m

1 Technologist 2 o/m

] Mechanical Engineer 3 o/w

1 Market Analyst 3 o/m

1 Financial Analyst 3 u/m

15 o/m

C. General time schedule

The Contractor will keep the following time ichedule:

- The tean leader of the consulting firm will be briefed for two days
in Vienna prior to the departure of the team to the project area.

- The teap leader will be debriefed for two days in Vienna following
the vork in the project area.




A progress report will be ovhxtted at mid-terms during the vork in

the project area; 7o JA//DO ;2 S £7u«4-

A draft final report vwill be submitted to UNIDO within six months
from the date of comxncement of the field work.

The finsl report will be sublmitted one wmonth sfter the Contractor
has received UNIDO's camments on the draft final report.

D. Personnel in the field

The Contractor’s team shold consist of at least 5 specislists, viz.:

(a) One industrial economist with experience in the preparation of
feasibility stwdies in the field of edible oil production;

(b) One vegetable o0il technologist with special knovledge and practicsl
experience in both mechanical pressing and solvent extraction of

cotton seed as well as crude cotton seed oil refining and edible
0il packaging;

¢) One mechanical engineer with special knowledge in the oil seed
processing and vegetable oil refining engineering sector and
experience in the preparation of vegetable oil factory la, ~t plans
and equipment specifications;

d) One market analyst with experience in the assessment of market
potential, distribution, sales and marketing of cotton seed oil;
experience in African markets nighly desirable;

(c) Ome financial analyst, with experience in project preparation and
evaluation, preferably acquainted with computerized methods.

The Team should have access to specialists in other fields, as needed.
A1l of them should have practical knowledge of developing countries. The

Contractor may suggest another composition of the team and the allocation of
man-months proposed above for UNIDO's consideration.

E. Participation of counterparts in the Contractor’'s work

UNIDO requests that the Zimbabwean counterparts be associsted at sll
phases of the Contractor’s work in order to assure their training and to
familiarize them with the proiect from the very beginning. Potential
investors, including development financing or industrial investment

inst‘tutions, should also be involved as of an early stage of the Contractor's
work.

F. Language requirements

The working langusge of the Contractor’'s field personnel will be English.
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G. Reports

The Contractor vill submit to UNIDO, in line with the time schedule
indicated under C), 10 copies of the draft final report in English.

-

The Contractor will submit to UNIDO 35 copies of the fins)l version
of the feasibility study, after a discussion in Malavi has taken
place and the parties concerned have had an opportunity to comment.
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a/ Resident representation of UNDP/UNIDO - Persons met

- Mr A. CIKIMA.
- Mr A. KLAP, Agricultural Adviser
- Mrs Doris MUGWARA,

b/ Cotton Marketing Board - Persons met

Mr Peter DOVE General Manager

Mr R. M. GASELA Deputy General Manager
(Administration and Finance)

r M. C. H. GANDIWA  Deputy General Manager
(Operations and Marketing)

Mr R. CHAMISA Operations and Marketing

Mr MANDENGU Assistant General Manager (Finance)

Mr BEHESHTY Assistant General Manager (Engincering)
Mr G. P. GOTORA Crop Production Manager

Mr NYANHI Accountant Manager

Mr CHITENJE Assistant General Manager (Operatinns)

The ginneries managers

¢/ Agricultural part of the study - Persons Met

HMinistry of Lands, Agriculture and Rural Resettlement
Mr T.H. GENTLEMAN

Cotton Marketing Board
Mr GANDIWA and Mr CHAMISA

Grain Marketinqg Board

Mr SANSOM Grain Marketing Manager
Mr M. R. REEVES Depot Organization Manager
Mr KAZIBONI Nil Seeds Marketing Manager

Commercial Farmers Union
Mr D. P. FULKS Chief Economist

Commercial Cotton Growers Association
Mr R. R. MC NEIL Chief E€xecutive




d/

Commercial 01lsecds Producer's Association

Mr R. H. AMYD] Production Executive

AGRITEX
Hr SILK Assistant Chief to Crop Production

The MWENEZ] Developwent Corporation
B.G. LEWIS Chief Executive

Industrial and market Study - 0ils and fats - Persons

met

OIL EXPRESSORS

OLIVINE INDUSTRIES
J. G. OSTERBERG, Purchasing Director.

LEVER BROTHERS

F. A. MILNE, Buying Manager.

BLUE RIBBON FOODS

G. BOWLER, Executive Director.
Ken J. JERRARD, Gereral Manager.
SHEPHERD, MANCAMA, Production Managers.

NATIONAL FOODS

R. SHUTTLEWORTH, Operations Manager.
PRIUR, Plant HManager.

JAGGERS WHOLESALERS
Y. A. HUSSEIN, Managing Director.




SUPERMARKETS 1n HARARL, BULAWAY0D, MUTARL, KADOMA, etc..
WOOLWORTH, TM, K.

SIAT]ISTICAL DEPARTMENTY, Ministry of Industry,
Mr SIMAKAW!, Statistician.
Hr DALIWAYJ, Statistician.

CUSTOMS AND EXCISE,
Mr MARANGE, Officer.

MINISTRY OF HEALTH - NUTRITION DEPARTMENT
Hrs TAGWIREYI, Director of Nutrition Department.
Hrs MUSHONGA, Assistant.

PACKAGING

ZIMGLASS
Glass packaging.

. Mr GOUGH, Mansging Director.
. Mr CHOMUTARE, Sales Manager.

VAN LEER PACKAGING

Drums.

. Mr Jan NEWELL, Sales Manager.

METAL BOX
Hetal Packaging Division (Tins).

. Mr PEARSON, Production Manager.
. Mr BVUNZAWABAYA, Harketing Manager.

SOL TRAMA PLASTEX
Plastic Packaging.

. Mr GRAHAM, Sales Representative.




e/ Industrial and Market study for cakes and meals - Persens met

The four oil expressors already mentioned or oils and fats :

AGR1F000S
C.D. AYIRA, HMananing Director

NATIONAL FOODS - STOCKFEED DIVISION
R. SHUTTLEWORHT, Operation Manager

COMMERCIAL CATTLE PRODUCERS ASSOCIATION
P. D'HGTMAN, Production Executive

COLD STORAGE COMMISSION (C.S.C.)
P.F. CHAKAUYA, A.G.M. (Marketing)

f/ Wanpower costs

The team collected informations on wages during the visits to
the various ginneries of the C.M.B. : MUTARE, CHEGUTU, BINDURA.

They received informations on wages and information on salaries

plus information on overheads from the Assistant Manager of
Finance of the Cotton Marketing Board.

Thev also obtained such type of informations from the Company
DELOITTE HASKINS and SELLS, auditors of the C.M.B.

Persons met :

C.1.8 :
C. MANDENGU, Assistant General Manager (Finance).
The depots Managers.

DELOITTE HASKINGS and SELLS
A. J. ASCHMANN, Partner.




g/ Sites and Local Conditions - Persons met

UTILITIES.

- ZIMBABWE CLECTRICITY SUPPLY AUTHORITY

. Mr NCTISHER, Commerciil Manager, HARARE
. Mr GAMBI, Local Manager, KADOMA
. Mr BISHOP, Assistant to Local Hanager, BINDUFA

- B.P. - SHELL
. Mr JAFA, Technical Advisor, HARARE

- WANKIE COLLIERY (Supply of coal)
. Mr MUTITI, Marketing Manager

TRANSPORT.
- NATIONAL RAILWAYS OF ZIMBABWE

. Mr LUGUBE, Area Traffic Manager
. Miss RAMUSHU)
. Mr SIMPSON ) Good Department

- SWIFT (Road Transport)
ZIMBABWE UNITED FREIGHT
. Mr NALAN-NEYLAN, Marketing Manager

- CLAN TRANSPORT Co (Road Transport)
. Les VARKEVISSER, Marketing Manager
. Helen ST LEGER WILLIAMS, Sales and Marketing




r/ Mechanical fnginecring - Persons mct

1. CIVIL WORK

- SCOTT WILSON KIRKPATRICK and PARVNERS
Censulting Civil and Structural [ngincers

. Mr SIMPSUN, Associate,
. Mr RAWSON, Partner.

2. CONSTRUCTORS

- WADE ADAMS
Building, Civil and Mechanical Engineers.

. Mr CHADWICK, General Manager.
. Mr GOLDSMITH, Contracts Manager.

~ ANTWOOD HOLDINGS
Sheet Metal Industries
Hechanical Contracting and Design.

. Mr HOLLAND, Manager Director.
. Mr BLOODWORTH, HManaging Director.

- JOHN HOOK and SONS

Steel Construction.

. Mr RHEITT HOOK.

- COCHRANE NEI ENGINEERING
Boilers and Pressure Vessel Manufacturing.

. Mr COCHRANE, Sales Director.




- HIGH VOLTAGT CONSYRUCTION

HV and LV installations and naintenance.

. Mr FIELD-COLLMAN, Managing Director.

1/ Financing

Persons met.

fFrench Trade Commission :

Christian SAILLARD, Economic and Commercial Counsellor
Bruno VINAY, Assistant Commercial Attached
Eric NOITAKIS, Commercial attached.

D.H.S.

A.J. ASCHMANN, Partner.




- KADOMA

. Mr /#P)IDDY, Town Clar-
. Mr GUNLSSEL, Deputy Town Clark
. Mr KAMBA, Acting Town Engineer

- BINDURA
. Mr MAKONI, Rural Council Secretary

. Mr BARRINGT(N, Water Network and Waste
Treatment Superintendant




ANNEX 3.2.1

IHPORTS- EXPORTS




Imparts - Exports

The two tollowing tables 10.3.3.a. and 11.3.3. 0. shaw main 1mports

and exporls from 1981 to 19856. 1984 was not available.

We also give in detail Imports and [xports in 1985. Tables 10.3.3.c.
and 10.3.3.d.

Comment s

Imports :

ZIMBABWE imports of vegetable oils and associated products are very
low, compared to the domestic output.

Exports consist mainly of significative quantities of Butter (about
300 t) end Margarine (about 400 t), but principally oil cake (about
S0 000 t/annum).




Fable W35, 5. ..

MAIN IMPORTS - ZIMBABWI

(tons)

1981 1982 1983 1984 1985 1986
Butter 0.85 2.8 2.54 4.6 6
Margarine - - -
Groundnuts 9 449 134 33
Other o0il seeds - 11 900 890 316 567
0il cake or meal| 1 763 3 674 - 35 105
Vegetable oil 3 252 2 941 {10 344 (*) 2 400 2 000

NOTA : * In 1983, a large quantity of soyabean 0il was imported, we assume
that it was crude oil, to be refined in ZIMBABWE to compensate for
the low avaibility cf oil seeds in that year (drought) (equivalent to
9 150 t refined oil).




Table 10.3.3.0.

MAIN LXPORIS -~ Z1HMUABNL

(tons)

1981 1982 1983 1984 1985 1986
Butter - - - NA 560 370
Margarine 383 175 82 370 400
Groundnuts - - 1 493 25 | 1640
Other o0il seeds . 17 215 430
0il cake or meal|17 700 10 000 4 58 000 }42 000
Vegetable oil 1 165 1775 0 1 200 1 200

Net imports (imports minus exports) of vegetable oil :

- 1981 : 3 252
1982 : 2 941

1983
1984

1985 : 2 400
1986 : 2 200

1165
1775

1 200
1 200

2087 t
1166 t
92150 t
N.A.
1200t
800 t (provisional).




Countrv Code

AR
B8E
BR
8w
DE
2
FR
G8
IT

SRETITESN

SG
12
us
ZA
M
2R
4]

Country Number

163
081
165
012
100
126
o9Nn
001
109
139
057
030

118
031
052
150
01
045
082
044

Country Name

ARGENTINA
BELGIUM

BRASIL
BOTSWANA
GERMANY FDR
SPAIN

FRANCE

UNITED KINGDOM
ITALY

JAPAN
MAURITIUS
MALAYSIA
MALAWI
MOZAMBIQUE
PORTUGAL
SINGAPORE
TANZANIA

U.S. OF AMERICA
REPUBLIC OF SOUTH AFRICA
ZAMBIA

ZAIRE

ZIMBABWE




Table 10035, 5.¢.
THPURTS 1986 - 71MBALM

S CIRY Uit i)

Ltun cun cun
Code UU:mlllx Value FOB Dulz
023 0vu GB kg 27N 18 158 335
Bulter W kg 3 500 7 000 0
6 271 25 158 335
081 310 Bw kg 105 008 37 927 0
01l cake of
Ssoyabeans
Total oil cakes : * 105 tons
222 100 M kg 2 340 4 121 0
Groundnuts ™ 30 600 19 950 0
. 32 940 24 671 (1]
222 200
Soyabeans M kg 399 175 137 798 0
222 300
Cottonseeds ZA kg 22 625 45 584 0
222 400
Sunflower seeds BW kg 58 188 18 958 0
ZA kg 68 630 170 381 0
126 818 189 339 0
222 500 MW 1155 940 0
Sesame seeds ZA 326 614 0
1 481 1 554 0
223 800 MW 346 11 472 0
n.e.s. NL
Total oils seeds : + 600 tons Cont inued




Table 10.35.3.c.
HPORIS 1986 - 7 18ABw

SLIC CIRY Unit cm [813] cum
Codke Quant ity Vialae FOB Duly
1 000 2%
423 200 AR ky 1,073,507 564,903 0
Soyabean oil
423 500 £S kg 960 4 645 697
Olive oil 11 1232 5 694 177
+ FRGB PT 2A 286 2 257 451
2 478 12 596 1325
423 600 ZA kg 100 167 33.4
Sunflower oil
424 200 8w kg 57 680 63 444 0
Palm 0il 0t 2 820 5 051 0
60 500 68 495
424 300 MY kg 1190 2 792 558.4
Coconut oil ZA kg 76 573 69 664 0
Others 560 1 044 208.8
78 323 671.2
424 400 MY kg 111 242 46 405 0
Palm Kernel 0il NL 4 000 5 519 1 148.0
ZA 660 1 707 341.4
115 902 53 631 1 489.4
424 909 8t kg 28 560 21 640 0
Other n.e.s. Bw 111 710 89 188 0
DE 5 462 7 563 1 512.6
Fl 83 352 156 017 1]
MW 1182 2 563 567.8
MY 249 346 93 527 18 705.4
ZA 6 658 15 888 32
Others 428 433 272.8
486 698 387 819 21 090.6

Total edible oils : + 2 000 tons




SHIC CIRky

Ut

Table 10.3.3.4d.
FXPURTS 1986 - Z1MADsC

Code
av1 410 W
Hargarine M/

M

R
091 490 Bw

Lard and other M
edible fats n.e.s.

k¢

kg

Total margarine and fats = 400 tons

Div. 22 oils seeds and oleagineous fruit

222 100
Groundnuts

SL5EC8E

kg

cun om
Quant ily Value FOB
332 287 571 35
296 652
1 078 1 217
21 000 50 028
354 661 623 248
31 782 51 570
11 008 15 846
42 790 57 416
72 320 34 710
343 460 363 211
52 500 53 7135
100 0600 119 517
726 695 737 138
177 208 250 352

80 000

101 400

e et ——— e —————

1 643 183

1 730 065

479

.836
1.214
1.195
1.083
1.469
1.267

Continued




Table 1.5, 5.d.
LXPORIS 1906 - 213AIwW

SHIC CIRY it cun Cun Unit
Code: Quint ity Value FOB Value
222 2tn
Soyabeans 74 50 000 24 430 .488
222 400 M2 78 700 62 970 .800
Sunflower seeds 7M 243 955 36 593 . 149
Others — 509 —6 542
327 745 106 105
222 500 MZ kg 20 158 26 462 1.312
Sesame seeds
223 800 MZ 73 500 47 513 .646
0il seeds n.e.s.
Others 5 052 17 831

78 552 €5 348

Total oil seeds * 2 070 tons

423 200 Mz kg 100 038 205 403 2.063
Soysbean o0il
423 300 8w 6 363 9 564 1.501
Cottonseed o0il
423 400 BwW 11865 2 213 1.87
Groundnut oil
423 500 8w 1 251 2 112 1.823
Olive oil
423 600
Sunflower 0il BW kg 790 326 7 182 948 1.496
M 260 000 24 700 .095
Others 184 376
1 050 510 1 208 024
423 909 2] kg 16 046 32 861 2.047
Others ZA 1 010 2 341 - _2.812
17 056 35 702

Total export £dible 0il + 1 200 tons




Table 10.3.3.4d.
EXPORIS 1986 - ZIHBALH

s1Ic CIRY Unit cuM am Ut
Code Quant iy Value fOB_ Valuye
U23 i) Bw kg 72 Ba4 157 095 2.156
Butter M 150 000 228 790 1.925
MW 30 000 69 000 2.300
12 22 775 66 193 2.906
™ 91 408 213 265 2.333
Others 1 315 3 896 -
368 342 738 239
Total butter * 370 tons
081 310 8w kg 69 990 25 668 366
0il cake of ] 82 500 7 938 .871
soya beans MZ 30 000 9 830 327
ZA 11 496 031 3 890 504 338
M 60 060 19 974 «332
ZR 59 990 19 951 332
} 11 798 571 4 037 865
081 330
0il cake
of cotton seed BW kg 152 360 25 965 170
ZA 28 710 081 4 966 536 <372
i, 44 050 21 974 498
28 906 491 5 014 475
0813 50 Bw kg 29 400 4773 .162
0il cake
of sunflower ZA 911 400 167 064 .183
seed
940 800 171 837
Total o0il cake * 42 000 tons




IMPORTS ~ JAN-SEPT 1987 - ZIMBABME

SITC CIRY | UN1Y nl ] CuM UM
Covt QUANTITY VALUE FOB DUTY

0 23 000 BL Kg 0 30 000 8t 012 0.0
Butter GB Kq a4 755 15 907 220.6
CCN 04 03
G 813 10 ZA Kg 1 ” 0
0il cake soya
bean
0 914 10 NL Kg Netherlands 9 8 0.8
Margarine 4 | 537 1 248 0.0
0 915 90 NL Kg 4 800 184 428 528
Imitation lard
and other

edible fats

n'e.s




INPORTS - JAN-SEPT 1987 - ZIMBABME

SITC CTRY | UNIT ol ] CuM M
COoDE QUANT]ITY VALUE FOB buTY
222 100 M Kg 93 N 9% 542 0.0
Groundnut M Kg 498 450 33 742 0
592 441 130 284 0
222 200 ZA Kg 40 82 1]
Soyabeans
222 300 MZ Kg 800 010 98 861 0.0
Cotton seeds ZA Kg 12 906 14 940 C.0
812 916 113 801 0.0
222 400 MW Kg 500 178 0.0
Sunflower seeds| ZA Kg 1 440 1 757 0.0
1 940 1935 0.0
222 500 MW Kg 3 650 5 766 0.0
Sesame seeds ZA Kg 23 200 0.0
3673 5 966 0.0
222 500 M Kg 47 845 24 530 0.0
Castor us 4 649 18 985 0.0
ZA 14 BOO 20 141 0.0
YA | 112 17 0.0
67 406 63 673 o




IWPORTS - JAN-SEPT 1987 - ZIMBABME

SIIC cty | onit | o cuM oM CALCULATED
CovE QUANTITY | vALueE FoB |  DuTY RATE
223 800 8t | g 8 103 0
n.e.s FR 1 500 12 347 0
8 1250 | 2095
PG = FAFUA NEW| MW a5 | 2430
GUINEA N 261 | 20 s
PG 30 | 2250
US 121 148
3575 | 39 959 0
223 900 » | xg 30 87 9.4
TOTAL OIL SEEDS : 1 500 t
423 200 AR | kg | 825000 | a35 139 0
Soyabean 0il | DE | Kg 2 200 & 964 992.8
827 200 | 440 095 992.8
423 500 £s | kg 220 1 206 261.2
Olive oil c8
vee 40 | 3223 833.2
I 2 360 13 059 526.9
N 1 681 1 814 362.8
ZA 55 93 18.6
& 536 19 395 | 1 582.2
423 600 m | kg | seo o000 | 291 89 0.0
Sunflower oil | 2w | kg 3 324 1 690 0.0
583 326 | 293 379 0.0
423 920 » 8 10 2.0

Cont inued

----A




INPORTS - JANV-SEPT 1987 - ZIMBABNE

SITC CTRY | UNIT cuM CUM CuM CALCULATED
cooe QUANTITY | VALUE FOB DUTY RATE
424 100 CA {(Canada] 9 668 14 048 2 809.6
Linseed oil ZA 15 518 23 709 3 939.2
6 748.8
424 200 FR Kg 1 54
Palm oil I Kg 940 1929
MY Kg |907 126 441 358
908 057 443 341 10.8
424 300 ZA Kg 185 1 248 134.4
Coconut oil
423 400
Palm kernel oil] NL Kg 2 400 8 941 1 788.2
424 500 BR Kg 1 080 2 096 419.2
Castor oil BwW 190 374 74.8
DE 30 15 3.0
GB 40 94 18.8
MW 8 309 25 895 3 625.3
NL 2 500 5 250 1 050.0
PY 65 126 25.2
ZA 6 532 14 134 2 819.6
18 746 47 989 8 035.9

Cont inued




IMPORTS - JANV-SEPT 1987 - ZIMBARME

SIIC CIRY | UNTT CuM CuM cuM CALCULATED '
coDE QUANTITY | VALUE FOB DUTY RATE

424 901 N Kg 85 127 0 .

424 909 FI Kg |115 358 185 317 0 '
Other n.e.s. FR 53 2 451 490.2

I 64 357 71.8 l
KE 0 ] 0.0

FI Finland MW 197 430 103.2 l
KE Kenya IA 886 3 325 231.0
™ 1 110 1 276 0.0

117 668 192 156 896.2 .

TOTAL OILS : 2 440 TONS 2 439 800 '




1987 October Domestic Exports by Item/country

CTRY | UNIT cuM cuM™ CuM
SITC CODE QUANTIT- = VALUE FOB DUTY

0 23 000 CA Kg 10 340 26 296 2.543

Butter ETHIOPA ey Kg 100 226 8.26
Mv Kg 15 000 27 394 1.826

Mw Kg 50 023 80 423 1.607

Mz Kg 6 495 15 635 2.407

SWITZERLAND Sz Kg 3 Voo 5 800 1.933

12 16 325 33 628 2.059

ZA 270 103 508 970 1.884
M Kg 82 028 146 256 1.7834

ZR 100 000 239 579 2.395

557 414 |1 094 086
TOTAL BUTTER 2.vveeecccccseccaeee 957 T




EXPORTS JAN-SEPT 1987 - ZIMBABME

SItC CTRY | UNIT M cuM cuM
Ccobt QUANTITY } VALUE FOB DUTY
0 813 10 L] Kg 50 050 16 402 327
0i]l cake of KE Kg 213 630§ 118 811 .956
Soyabean M | Kg 30 000| 22 500 .750
ZA Kg 25 062 2878 678 749 346
ZR Kg 680 040| 226 683 333
26 036 007}9 063 145
0 813 20 ZA Kg 38 260 10 114 264
0il cake of
groundnuts
¢ 81 330 BW Kg 77 650 20 099 .258
0il cake of ZA 1 29 936 70937 151 749 .238
cotton seed
0 81 350 BW Kg 106 500 32 767 .307
0il cake of ZA 1 574 960| 149 993 .260
sunflower seeds 681 460} 182 760

TOTAL OIL CAKE : 56 770 T




EXPORTS JANV-SEPT 1987 - ZIMBARME

SITC CTRY | UNIT CUM CcuM CuM
CoDE QUANTITY | VALUE FOB DutY

0 914 410 BwW Kg 307 330 541 115 1 760
Margarine Mz Kg 874 2 035 2 328
ZA Kg 20 55 2 750

M Kg 41 368 71 184 1 72

349 592| 614 389

0 91 490 BW Kg 43 123 10 114 1.400

MZ 5 225 5.225 |- 1.8
48 398 70 279
TOTAL MARGARINE : 398 T 9 cents/kg

222 100 ANGOLA AD Kg 5 000 6 500 1.300
Groundnuts Bw 7 239 4 144 572
DE 18 000 17 927 .995

CCCN 12.01.10 GB 238 003 291 215 977
NEW ZEALAND}| JP 105 000 133 565 1.272

MZ 1 232 690} 1 614 316 1.300

NZ 51 000 54 609 1.070

ZA 1 780 080) 1 561 013 .876

IR 200 000 209 139 1.045

3 697 012 3 892 428

TOTAL GROUNDNUTS : 3 700 T




EXPORTS JAN-SEPT 1987 - ZIMBABME

SIIC

CTRY | UNIT CuM CuM CuM
coDt QUANTITY | VALUE FOB DUTY

22 200
Soyabean
CCN 12.01.25

222.300
Cotton seed O
CCN 12.0.35

222 400
Sunflower
CCN 12.01.45

222.500
Sesame
CCN 12.01.50

222.600
Mape of colza seeds
12.01.55

223 100
Copra
CCN 12.01.175

223 200
Palm nut and

223 400
Linseed
12.01.30

223 500
Castor o0il seeds

A0 | Kg 32 000 67 902 2 121
A | Kg 50 25 .500
32 050| 67 927

Mz Kg 135 594] 108 770 .802

Mz 62 854

BW 15 8 .533
ZA m 17




EXPORTS JANV-SEPT 1987 - ZIMBABME

SITC CTRY | UNIT cuM CcuM cuM
oot QUANTITY | VALUE FOB DUTY
223.800 BW Kg 55 124 36 619
MZ 879 8 238
0il seeds n.e.s RW 150 4 455
56 153 45 312
TOTAL OIL SEEDS : 200 1
223.900 A Kg 668 910 |171 011
12.02
Flours or meals or
0il seeds or oleagi-
nous fruit, non
defatted (excluding
mustard flour
423.200
Soyabean o0il BW Kg 676 593 1 091 465 1613
15.07.10 Mv 87 839 196 502 2 237
[ V4 4 105 9 250 2 253
423.300 BwW Kg 44 377 62 217 1 402
Cotton seed o0il MW 775 2 211 2 852
15.07.20 MZ 38 60 1578
45 190 64 488
423.400
Groundnut oil BW 3 095 4 273 1.38
15.087.30
423.500 Bw Kg 4 921 7 174 1.457
Castor oil MZ 2 482 7 277 2.931
15.07.80 7 403 14 451
423.600 8w Kg 594 540 861 713 1.715
Sunflower seed oil MZ 153 553 739 600
15.07.50 M 10 16 |
748 103 1 101 329
cont inued




EXPORTS JAN-SEPT 1967 - ZIMBABWE

SIIC CTRY | UNIT cuM CuM UNIT
CODE QUANIITY | VALUE FOB VALUE
423 910 Bw Kg 31 008 54 264
Other soft fixed v.o
Mape colza and mustard
oils
424 100
Linseed oil MZ Kg 26 144 5 538
NCC 15 07 60
200 palm oil
NCC 15 07 70 Kg
400 Palm kermel oil
NCC 15 07 75
424 500
Castor oil ZA Kg 17 800 17 800 1 000
NCC 15 07 80
424 901 BW Kg 17 108 29 347 1715
Maize germ oil 21 678 41 976
424 909
Others 8w Kg 66 280 107 172 1 526
NCC 15 07 90 90 MZ 645 1 500 2 325
yd, | Kg 1 353 3 757 2 776
68 278 106 429
TOTAL EDIBLE OILS : 1 600 T




ANNEX 3.2.11

Gives the detzil of the Statutory instrument 116 of 1987




STATUTORY INSTRUMENT 116 OF 1987

Control of goods (vegetable oils and fats prices) order, 1987

It

is hereby notified that the Miniser of Trade and Commerce has, in

terms of section 7 of the Control of Gocds (Price Control) Regulstions,
1954, made the following order :

1/

2/

3/

4/

This order may be cited as the Control of Goods (Vegetable Oils and
Fsts Prices) Order, 1987.

In this order :

"Distributors™ means Blue Ribbon Foods Limited, Lever Brothers
(Private) limited, National Foods Limited and Olivine Industries
(Private) limited ;

"Wholesaler"” has the meaning given to it in the Control of Goods
(Price Control) Order, 1982, published in Statutory Instrument 263
of 1982.

No distributor or wholesaler shall sell any vegetable oil or fat
specified in the first column of the Schedule to any retailer of
trade outlet at a price in excess of the specifed opposite thereto
in the second column of the Schedule.

The Control of Goods (Vegetable Oils and Fats Prices) orders, 1986,
published in Statutory Instrument 145 of 1986 and corrected by
Statutory Instrument 168 of 1986, is repeated.




MAXIMUM PRICES OF VEGETABLE OILS AND FAITS

VEGETABLE OILS AND FATS

Olivine, bottles, 375 ml ...ccicneerccenncccccncccsscccccns
Olivine, bottles, 500 ml .....ccccveveecscnancescncccosccnns
Olivine, bottles, 750 Ml ...cccceesccnccccccancsccacscscnes
Panol, bottles, 375 ml ....cccvececacencenscaccssccccnsssncsse
Panol, bottles, 750 Ml .....cccccececrccoscccsccoccncscsscs
Helio, bottles, 750 Ml ....ccecvcnccecoscccesccsasccsnanasnse
Covo, bottles, 375 ml ...c.ccevcecceccncocccasccanoncccosas
Covo, bottles, 750 m]l .....cecccvcvecccsecccccnsacccncannee
Solo, bottles, 738 ml ...ccccceeccenccccncrccncscnsncossene
Roil, bottles, 375 Ml .ccveececeracacernasacsssnavacsocanece
Roil, bottles, 750 ml..ceccvceesccscccoroccsccsscasssonnene
Sunshine, bottles, 375 Ml ..cccececcenccccossacsessccccessse
Sunshine, bottles, 750 ml .....cccvcevsccrecnceccscsvcacnncs
Red Seal Pure Maize, bottles, 375 ml .c.cvcveccecesccccones
Red Seal Pure Maize, bottles, 750 ml ...c..ce0ecencvscocnas
Red Seal Salad and Cooking 0il, bottles, 375 ml ....c.cccee
Red Seal Salad and Cooking 0il, bottles, 750 ml ...........
Red Seal Pure Sunflower, bottles, 375 ml ...ccccvevcccncrne
Olivine, tins, 2,5 litres ..ccccecceccscoccccoscaccccssscses
Olivine, ting, 5,0 litres ..ccceecrccecrsnsssverssncsccnscsccs
Olivine, round tins, 20,0 litres....c.ccecevcesccccncococoscs
Panol, tins, 2,5 litres ..cecceevecocevrsvsesccccanascccrccsce
Panol, tins, 5,0 litres ...cccececeecccccsvccvsscccsocnsssns
Panol, round tins, 20,0 litres ....ccccovecvncscocccceccess
Helio, ting, 2,5 litres .cececeecncovevsoccsocsssoscossocssce
Helio, tins, 5,0 litres ...c.ccevercrrveccccocrevccsconccnss
Helio, round tins, 20,0 1itres ..cceccecevocncnvssorsccocns
Mazola, round tins, 20,0 litres ...ccevveecvsccccescscocnee
Soyala, round tins, 20,0 litres ....oeoceccevvccecvvcvscese
Covo, tins, 2,5 litre8 ..ccvoeevoveevocrescsscsccccsncnsvons

COVO, tins, 5'0 litres P OO PN COIPPEIRONOCOISEERPOOPOSIINRIOIPNOEIOIOIOS

5010, tins, 2.5 litres IR RN NN NN NNENNNNENNEREN NN NN NN NENNNN X

UNIT PRICE

s

1,12
1,48
1,89
0,99
1,69
2,19
1,12
1,89
2,19
0,99
1,69
1,12
2,19
1,06
1,78
1,12
1,89
1,30
6,19

11,51

37,72
5,09
9,64

36,26
6,85

12,81

43,84

36,26

40,87
6,19

11,51
6,87




VEGETABLE OILS AND FATS UNIT PRICE
$

Buttercup, packets, 1 kg cccceccececccscccecccncsccescones 2,09
Buttercup, blocks, 2 kG .cccceverscvsccsssscncscncsccscnsccs 4,05
harvest, packets, 250 g ..ccovevccccrcccccccccscsnscnnecece 0,60
Harvest, packets, 500 g c.coceevccecccescccnncncacsccccess 1,15
Harvest, tins, 250 g ...ccccecccecccccscsccsccssccccccsess 0,74
Maypole, tubs, 500 Q .cccccresccceccssccrcncccnssscscssnce 1,35
Helio, tubs, 250 g cccceceecnscencccsocccscscnccsacnceesss 0,81
Helio, tubs, 500 Q ccccevccsccccccscscccccccccncccsssccsss 1,47
Melva, packets, 500 g ...cecrocvccenscccscnccccscscssesecss 1,14
Melva, tubs, 500 Q cccvececrcsccccscccccsnsssasssencacccses 1,39
Stork, tubs, 81,67 Q c.ccccccccccsrscccccsarccncscscccccss 0,29
Stork, tubs, 500 § .cccccceccccccrscencacscsccscscscssccse 0,33
Stork, packets, 125 g c.eccccecccccsccscrscescssccccnscsss 0,60
Stork, packets, 500 G c....cccceocccensscnsccassccsccsssses 1,15
Stork, packets, 2 kQ .c.ccecccccescccscsocccccoscoscescsss 5,05
Stork, tins, 250 g .c..vcceeececescscrancoscocecscrsncsenens 0,74
Holsum, cooking fat, 125 g ccccecceccscsrcccsscccscscscsss 0,33
Holsum, cooking fat, 250 § ..cccecvevcevsosccccccccccseses 0,60
Holsum, cookng fat, 500 g .cevececcrcrcncecccccosncssccaces 1,14
5010, 250 Q cccevscccccssosrcesscscsccacsasscccsssssccaces U,81
5010, 500 Q ceccvccerscescccsssccacccsscscsscccsasccccccee 1,47
Marvello, 2 KQ cceseevrccsnccocscsorsscrcscnsscccrscrsosseses 3,98
Marvello, 25 KQ .ceceevcesvccocscrcccvcesncevsscosescecces 88,86
Marvello (unsalted) 25 KQ cesecscscorcccsecscnsccscccescss 88,86
Marvello, 190 KQ ceececcoceccoccscscevescscsccsccccsesesse 358,52
Margeon, 2 KQ ceeeesesccccososcosssesasocesvsocossscsccscse 3994
Margeon, 25 Kg ccceccccsssosccsscssoccosesscsccssoscccssces 48,86
Margeen, 190 KQ .ccecvrvecreccoesrssosscscssccccsssossesse 358,52




VEGETABLE OILS AND FATS

Solo, tins, 5,0 1litres ...c.cceeerecacecsssccscccncccsscna
Roil, tins, 2,5 litres .ccccececccccsncccccnssacescnsncses
Roil, tins, 5,0 litres ....cccevecncecccnscncsscncnccsncns
Superoil, tins, 20,0 litres .....ccceececcessscccccncncses
Sunshine, tins, 2,% litres ...vcceccecnccnccecscacccsscasns
Sunshine, tins, 20,0 litres .c.cccecceevccsccscssacccnssse
Sunol, tins, 20,0 litres ....cccveeecccanceccncecccncsencee
Lotus, tins, 20,0 1itres .ccccvcececccnccscccscccccssnncscs
Red Seal Salad and Cooking 0il, 2,5 litres .....cccveceeee
Red Seal Salad snd Cooking Oil, 5,0 litres ......cccoeceee
Red Seal Salad and Cooking 0il, 20,0 litres ....cccceccees
Red Seal Pure Maize, jerry cans, 2,5 litres ...ccccecevcee
Red Seal Pure Maize, jerry cans, 5,0 litres ....ccccecccee
Red Seal Pure Maize, jerry cans, 10,0 litres ...cccveccceee
Cornol Pure Maize, jerry cans, 2,5 litres ....cccvcececveee
Cornol Pure Maize, jerry cans, 5,0 litres ...ccececcecncse
Covo, PVC bottle, 2,0 litres ..... veesssss sescesscssssvan .o
Olivine, drums, 200,0 1itres ..cceeeveccccccncoscrcncoacsas
Panol, drums, 200,0 litres ..cccccceccccrsccecrcesscossces
Panol, drums, 200,0 litres ....c.ccccevveccccocccconsascne
Helio, drums, 200,0 litres ...cccceeeececesssvccccssscccscses
Soyala, drums, 200,0 1itres ..ccccccecescccccscccaccsrccses
Colons, drums, 200,0 litres ....cccevcevvrvcsccscrsrncncss
Sunshine, drums, 200,0 litres ...cecccecovvccccsccsccccces
Sunol, drums, 200,0 1itres ...c.cevcvevecescncececorccrnce
Lotus, drums, 200,00 1itres ...cccococccccccccoscecococanse
Lotus, drums, X200,0 1itres ...ccecccveccccececcnsocrerese
Express, drums, 200,0 litres ...c..coccccccecscrcsccsccnes
Red Seal Salad and Cooking 0il, 200,0 litres ....vccccceee
Red Seal Pure Maize, drums, 20,0 litres .....cccecccecoces
Red Seal Putre Maize, drums, 200,0 litres ...ccccecovvecee
Superoil, tinag, 200,0 1itres ....cccecveveee. ..occcorvcee
Buttercup, packets, 250 § cvcccoccecscoveccoccocrrnccessns

Buttercup, packets, Sm g (RN EENENNEEENNENNEN NN ERENNNNNNENN]

UNIT PRICE

$

12,81
5,09
9,64

36,26
6,87
43,84
43,848
36,26
6,19
1,51
37,72
5,69
10,60
19,87
5,69
10,60
5,01

356,39

325,59

412,37

325,59

387,84

357,26

412,37

412,37

325,59

327,01

303,68

356,39

36,64

324,17

325,59
0,60
1,15
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CHAPTER V]

PROJECT ENGINEERING

PRODUCTION PROGRAMME

The data required for the preparation of the lay out are the
following :

The production programme has been detailed in Chapter 111, schedule
3.3.B. see Scenario ]. This production programme is based mainly on
0il seeds supply prograsme, tasking in account, in one hana of the

0i] seeds production progremme ; and in the other hand of the supply st

full capacity of existing oil mills.

At full capacity, the oilseeds supply end finished proudcts output will
be as follows :

- Gilseeds supply inputs :

. Cotton seeds : 56.000 MT

. Sunflowerseeds : 8.600 M1

. Soya beans s 24.00C M1
88.000 M7

- Edible o0il outputs :

. Cotton seed o0il : 9 240 M1

. Sunflower oil : 2 480 M1

. Soya 0il : 4 080 MI
15.800 MT

The sunflower o0il will be sold in bottles., tins, contasiners or drums
as such, the other oils will be blended end sold in bottles, tins,
containers or drums as vegetsble oil.
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- Meals outputs :

. Cotton meal :t 26 880 M1
. Sunflower meal : 2 640 MT
. Soya meal : 19 440 M1

48 960 M1

This programme is corresponding to a capacity of :

Installed Actual
Cotton seeus 330 MT/D 300 M1/D
Soya beans 250 MT/D 225 M1/D

6.2. TECHNOLOGY

The technology is based on a multi seeds oil mill. The heart of this
0il mill will be the solvent plant which will produce :

- Crude o0il which is transformed in edible oil after refining.

- Meals which are raw materials for the manufacturing of stockfeeds.

However, the technology is different for each type of seeds for the
steps which are preceding the solvent plant and therefore the equipment
will have to be adapted to this difficulty.

- Cotton seeds are treated in following steps : cleaning, delinting,
decorticating, preparation, cooking, pre-pressing before entering the
solvent plant.

- Soya beans are treated in cleaning, cooking, flaking.

- Sunflower seeds are treated in preparstion, cooking, pre-pressing.

There are also differences in the refining process for crude cotton
seed 0il and for soya bean/sunflower oil.

- Cottonseed o0il is treated by the following steps : miscella
neutralization, bleaching, deodorization.

- Soya bean 0il and sunflower oil are treated by physicsl refining :
degumming, bleaching and desacidification, deodorization.

However, as miscells neutralization, notwithstanding its advantages, is
a relatively new process technology, a conventional chemicsl refining

is proposed as sn sltsrnative (Annex VI. 1.3) (pages 209.1 - 209.6).
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6.2.1. DESCRIPTICA

The alternstives which have been selected and the reasons for the

choice are the following :

8/ Receiving and storege

0i] seeds are oblained from annual plents and the crop is done once
a8 year generally at the same period March - April in ZIMBABWE.
Therefore,the total crop must be stored end dispstched during the

year to the oil expressors.

The cotton seeds sre in fact the by-products of seed cotton after
trestment in the ginneries. Therefore, the cottonseeds are regulerly
produced and stored by the Cottun Marketing Board that supply the
o0i] expressors in asbout monthly deliveries.

The other oi]l seeds : soya beans, sunflower seeds and groundnuts are
stored and regularly supplied to 01l expressors by another orgeni-

zation : the Grain Marke!.ng Board.

Consequently, the storage of 0il seeds will have to be organizeo at
the o0il mil) in order to have a certsin amount of each type of
oil seeds, specially for the two main seeds : cotton seeds and

soya beans (about one month storage).

In existing 0i) mills in ZIMBABWE, all oil seeds sre deilivered anac
stored in bags.

In this project, we choose to empty the bags. Cotton seeds ana
surflower seeds will be stored in 8 well ventilated warehouse. Soys
beans after cleaning will be stored in well ventilated silos. Under
these conditions, the seeds will be protected against contaminstion
and mold sttack. They will also be protected egainst fire by self

fermentation.
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L/ De.inting

Cczton seeds will be delinted as some deliveries have a linter
cc-tent which can reach until 15 % and therefore will make easier

tr= cotton seeds decorticating.

c/ Dezarticating

Cozzon seeds will be decorticated. The advantage is tc aliow the

pPr<duction of meal with a high protein content.
80 % of husks will be used as fuel for steam production in boiler,
the remaining 20 % will be recycled to the pre-pressing section in

orcar to make it easier.

d/ Pre-aration - Pre-pressing

The oil extraction from cotton seeds, sunflower seeds and will be

dornz through the following procedure :

- preparation through roller mills
- cooking

- pre- pressing

- fzots separation and recycling

- s:lvent extraction.

This process is the most modern one already practised in existing
oil mills in ZIMBABWE. It allows to obtained the lower oil content
in meals. The minimum economical size for such process is 100 MT/day
conz2quently, the project is interested with it.

The soya beans arz not pre-pressed as it is in some existing oil
milis in ZIMBABWE. The prepressing of soyabeans is decreasing the
quz.ity of oil and destroy some proteins in the meals. In the
pro_2cL soya beans are only cooked and then flaked through a
rol.zr-mill and direct extracted in solvent plant.

The zooking of cottonseeds destroys at its maximum, the gossypol
whica could remain in the meal and that is not acceptable on the

mea. market.
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e/ Neutrslizing

f/

a/

An importent improvesent is the cotton o0il neutralizing in the
miscella obtained from the solvent extrection plant. In that case,
the cruce oil dissolved in miscella is mixed with the cruoe oil from
pre-pressing, neutralised and freed of sosp in one centrifuge
separator. The neulralized miscella is sent to the gistillation

plant where the hexane is removed from the neutralized oil.
The advantages are :

- Better quality end better oil colour es it is neutrelized
ismediatly without intermediate 0il storage and heating.

- Better yields as production of soapstocks is reduced snd 8s
cotton seeds sospstocks ere rew mateirsls for very poor quality

503pS.

Eleaching and deodorization

After solvent neutralisation, the cottonseeas 0il will be bleachec
anc deodorised in continuous in the most modern existing equipnent.
The refining of this project will be very much in sdvance as

conpared to the existing plants, in ZIMBABKE.

The soys 0il, sunflower 0il will not be neutralizea in miscella but

physically refined through the bleaching snd deodorizing plant.

0il mill sctivity organization

The o0il mill activity will have to ve orgsnizeo in campaigns...it is
not possible to mix the oil sceds before crushing. Each type nust be
trested separately. It is the sane for oil refining. The ecible oils
are blended only after refining. The same, &also for the meals which
sre tegged, stored and sold separately.

Therefore, the equipment will have to be cleaned st esch chenge of
quality. The tine necessary will be one or two days. Each canpaign
will Jest 3 or 4 weeks,

The two following charte : Tebles V].1.1. and V].1.2. show the

processing flow diegran respectively of cotton seeos ano soya beans.
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AB[[ V] - 1.1.

otton seeds Process Meterisls and Guentity Flow Cisgrem

INPUT : 1000 kg COTTON SEEDS

Destoning-Cleaning] ————Stones-dust : 10 kg
|

Delinting Linters 40 kg
|
Decorticating] ~  Husks : 250 kGeeee——
1
Preparation
1
Cooking |——ro— 50 k 260 kg
Crude oil ]
Prepressing
Bollers
V
cake output (15 % oil : 560 k
.................... Solvent Extration -
4
| ]

Miscella Cesolventising |-=v=--
CoausticL{Neutralisation Toasting | __Hexane loss
Soos 1.44 gk
2.4 kg ]|

‘hiscella MEAL GUTPUT : 460 Kq

cistillation (5 % Moisture - 0,6 % 0il)
Neutralisedloil : 174 kg
output
hatering
Eleaching kefining
Earth
2,E kg |
Ecttling - filling

and storage Meal bagging

end storage
FINAL EDIBLE OIL GUTPUT : 165 kg

F INAL Mfll : 480 KG OUTPUT
(12 % Voisture - 0,5 % 01l)
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‘a besns Process Materisls and Quantilty

w [iagran

INPUT :

1000 kg SOYA BEANS

|

Destoning-Cleaning

1

Cooking

Fleking

]

———Stones-dust : 10 kg

Hexane

e —_Hexane loss
1,95 kg

(5 % Moisture - 0,6 % 0il)

FANAL MEAL OUTPUT : 810 Kg
12 % moisture : 0,5 % 0il)

- Solvent Extration
hexane T
I ]
hiscella Desolventising
] aistillation Toesting
CRUDE]GII. : 185 Kg MEAL GU'llUl s 750 Kg
OUTFLT
Ceguma.ing Watering
Eleaching
earth
' refining Meal bagging
an}j storage
2,8 kg |
bottling - filling
and storage
N———
' FINAL EDIELE OIL OUTPUT : 170 Kg
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COMMENTS ON OTHER ALTCRNATIVES

a/ Direct extraction of cotton seeds without delinting and

decorticating

The advantage of this process is to reduce the capital investment
and manufacturing costs. But, it produces a meal with less than 31 %
profat (proleins + fats) which cannot be sold on export market and
probably not 1nteresting for the local market. This alternative is

rejected.

b/ Direct extraction of cotton meat obtained after delinting and decorti

cating

The meat is directly sent to the solvent plant without pre-pressing.
The advantages is to reduce the capital investment for the screw
presses and manufacturing costs to a less extent than the preceding
alternative. But the meal obtained will be less thant 3B % profat
(protein + fats) and gossypol content wiil remain between 0,03 % and
0,10 5. This quality will be difficult to sell on export market and

therefore this alternative is rejected.

PLANT DESCRIPTION

The production equipment is listed in 5 section N° 100 to N° 500. The

auxiliary equipment is listed in section N° 900.

The item N°, quantity and general specifications for each item are
provided in Chapter 6.4.1. hereafter. In addition a process flew sheet is
provided in this study for each section of the oil mill. The main sections

are the following :

a/ Section 100-1 - Cotton seeds receiving and storage

In this section, the cotton seeds are received in bags by railway
trucks or road trucks. The bags are emptied in a hopper. Cotton seeds
are transported through screw conveyors, bucket elevator, chain
conveyors and stored in a warehouse of about capacity 9 000 MT or

40 000 m covered area.
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c/
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A ventilstion systea is proviced unger the builcing floor snd supply 8
continuous flow of cold sir through the mass of cotton seeas by mesns

of regular holes spread on the floor.
Cotton seeds sre evacusted from the builaing by means of belt conveyors
located under the floor level snd trensferred to delinting by means of

belt elevators snd bucket elevstor.

Section 10C-2 - Soyas beans receiving end storage

In this section, the soya beans are receivea in bags by railway trucks
or road trucks. The bags sre emptied in ® hopper. Soya beans sre
clesned then transported through screw conveyors, buckets elevator anc
stored in 3 silos representing a total cspacity of 7 350 Ml or

10 500 m3,

A ventilatior systes is provided in the bottom of each silo in order to
supply a continuous flow of cold air through the mass of soya beans.

Soya beans are evacuated from the silos and transfered to the
preparation section (200-3) by wmeans of screw conveyors and belt

conveyors.

Section 200-1 - Cotton seeds delinting

The cotton seeds transferred form the storage warehouse sre storeo in a
day binrepresenting & hours of activity (Cb 2G1), then sent to the
seeds cleaners through screw conveyors, continuous scale (CSC 204).
Permanent hagnet separator (MAG 205), Hopper with Level Control for the
flow requlation (h 206 A/b).

Cotton seeds ere freed from tresk, stones, dust, mote etc.. through 4
Preumat ic-Mechanical 4 trays Cotton Seeds Cleaners (SCL 205 A/B/C/UC/).
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Clesned colton seeds sre Lransferred to the first cut ocelinting section

by means of screw conveyors snd screw elevetors.

The first cutl section includes 7 delinters type : 176 sew brush systen
with Auto load-tro) feed control DEL 213A/B/C/L/L/F/G. Lint is sucked

by means of fans end trenferred to the Lint Bale Press : black cotton

seeas are transported to the decorticeting section.

The cotton seeds which sre not delinted in first cut section sre
transferred to the second cut section. The letter includes z x 7
delinters (DEL 214 A/B/C/C/E/F/G end DEL 215 A/BE/C/L/E/E/G lint is
sucked end trensferred to the Lint Eale Press and Black cotton seeos

are transportec to the decorticsting section.
The Lint Bale Press (ELP 22G) is of type 100 M1, single box ocown
pecking linter press, double acting ram and cylincer, sutomstic

charging systen., hyoraulic side door.

Section 200-2 - Cotton seeas decorticating

The delinted cotion seeds tranferred from the dgelinting section sre
storec in a osy bin representing 6 “ours of activity (Cb z30), then
sent to the decorticators through belt conveyor anc bucket elevstor,
continuous scale (CSC 233). Permanent hagnet (MAG 234), hopper with
Level Control for the flow regulation (H 235/LCT 235). Cotton seeas sre
decorticated in 5 groups of 2 equipments : the decorticator followeo by
the hull beater.

The cecorticestors (DEC 238 A/b/C/D/E ere of the type : Blaoceo hulling
Fachine where after breasking husks are separsteo from mest by means of
& fan and cyclone. heats sre clesned end freeo from sand sno oust
through & vibrating screen, After cecorticasting end cleaning, the meat
is trensferred to the prepsration, pre-pressing section z00-3.
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The husks from the sbove cyclone sre then freeo of mest which has been
carried sway with the husks, through the Hull besters (HE1 239
A/B/C/D/E). hull Besters sre of type : Perforasted Sheet hetal kotsting
Horizonta)l Cylinder filled with sn inside high speed rods beater. The
husks sre then separated from mest through e vibreting screen.

The meat is trensferred to section 200-3. husks sre transferreoc to the
Stean Boiler Section through e Belt conveyor.

Section 200-3 - Cotton mest, sunflower seeds : prepsrstion cooking,

pre-pressing.
Soys beans : preparation

In this section, cotton meat, soya beans and sunflower seeds follow a
different way which we shall describe separstely.

- Cotton seed meat

The cotton seeo neat transferrec from the decorticsting section is
storea in 8 gay bin representing b hours of sctivity (UE 2z50), then
sent to the preparation through belt conveyor, bucket elevator,
cont inuous scale (CSC 253), Permanent hMagnet (MG 234).

Then, cotton meat is crushed in 3 millineters thick pieces through a
corrugated koller Kill : (Ckk 255).
The Roller Mill is of the type :

After preparation, the cotton seea meat is trensferreo to the cooking
through a hopper with level control for the flow regulstion (h 757

A/L) screw conveyor, bucket elevator.

The cooking is made in 2 cookers (CCk 261 A/b of type :
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These machines are used Lo condition the seed in order to obtair. the
optimus. tempersture and moisture conditions for proper extrection both
mechanical end solvent. During cooking, the fatty cells sree broken,
gossypol is partially destroyed and trensofrsed, proteins sre
coaqulated. This result is obtained by a common aclion of steas.

Jacketing an live steas.

The vertical stacked conditioner provides  moist cooling action which
confers a8 higher nutritional property to the finished meal. The stack
cooker consils of a number of superimposed stess-heated pans. The
content of each pan is stirred by sweeper arms sttached to e central
vertical shaft. The stirring action moves the seeds over the heslec pen
surface according to a preset path until they reach an appropriste gste
ana fall through a chute down to the pan below and so forth. The first
pan is fitted with sgray jets whereby it is possible to ado moisture to
the seeds.

Each cooker is fed through 8 chain conveyor (CH260) in order to fill
then. at a maximun, the excess is recycled to the hopper H 257 A/b.

The cooked seeds are extracted from cooker by measns of variable speed

screw conveyors SC 262 A/b and transferred to the screw presses.

The pre-pressing is made in 2 screws presses (SCP 263 A/B). They are of
type :

Pre-pressing is meaning that the cotton seeds mest is not pressed st

its maximum,

Two types of products are obtained st the screw-presses :
- Crude oil

- Coekes.

Contrary to the expeller process or full press process, in the
pre-pessing a certain amount of oil (15 - 18 %) is left in the cake.

The rensining 0il in ceke will be further extracted through the solvent

process.
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The advantage is to increase the screw press capacity at a3 reasonable
pressure and therefore to decrease the maintenance problem, It also
allows to have better yields as 2il content left afier solvent
extraction is inferjor to 10 % compared to the expeller process where

it is from 6 to 8 %.

The cakes obtained at the screw presses are transferred to the solvent

plant through a belt conveyor.

The crude o0il when leaving the press is a mix of about 80 % liquid oil
and 20 % solid fines called foots.

The foots separation is obtaired in 3 steps :

- First step :
the o0il mix is tranferred to a vibrating screen through a screw

conveyor, intermediate tank (MXT 268 A/AGT 268 B), transfer pump
(P 269 A/B). About 90 % of solid foots are separated.

- Second step :
The oil mix with the 10 % remaining foots are transferred to 2

NIAGARA filters of the vertical type where the oil is clarified.

- Third step :
A final clarification is obtained through a pocket filter (FLR 275).

The solid foots separated from the liquid are regularly recycled to
the hopper H257 A/B by means of a screw conveyor (SC 274).

- Soya beans

Soya bzans follow a simpler was.

After passing through the day bin, belt conveyor, belt elevator,
continuous scale, Permanent Magnet, Corrugated Poller Mill largely
open, Hopper, etc... Soya beans are transferred to the cookers and

from there to a Roller Flaker.

The Roller Flaker (SCP 264) is of the type :
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- The Roller Fleker is siming st obtsining seed perticles reoucec to
0.25 - 0.35 millimeters thick flakes in order to make the oil

extraction easier through the solvent process.

From the koller Flaker, soya flakes sre trensferred to the solvent
Plant through the belt conveyor (BC 266).

- Sunflower seeds

Sunflower seeds are treated in the following way :
- Day bin, continuous scale, kagnet
Corrugated roller Mill

- Hopper
- Cookers

- Pre-pressing

Cakes to solvent plant

Crude o0il to foots separation.

SECTION 30G - Solvent Plant ano Miscella neutralization

The solvent Plant is fed with pre-pressing cotton seeds ana sunflower
cakes with an 01l content of 15 - 16 % or with soya beans flakes with an

oil content of 18 - 20 %.

The solvent Plant is aiming at extracting the above o0il by percolation
with a solvent.The solvent generally utilized is an hydrocarbure called

hexane, in order to obtain as final product :

- Meals with an 0i] content inferior to 1,0 %
- The ressining crude oil which was not extracted during the pre-pressing

operation,

In sodition, an importent improvenment is proposed in the project, which
consists of neutralizing the cotton seeas oil when it is dissolvead in
hexane (the name of 0il solution in hexane is caled miscells).




8/ 1he sections of 8 solvent plent ere the following :

- 300-1 - Percolstion where the 0il seeds cakes or soya beens flakes
ere crossed by a flow of liquid hexane. Uuring this operstion, the
0il is passing from the cakes or flakes to the hexane until reaching
a solution (miscella) with e content of sbout 20 % 0il ano &0 &

hexsne.

- 30G-2 - Desolventizing - toasting where the meals after percolation
are freed from the hexane which is cerried out the percolator. hexane
is evaporated by means of a stean heating system (coils, double-
jacket) and live steam which is injected in the mass of meals. The
hexane vapors are recovered in the section 300-3 : kiscella oistilla-

tion system hereafter.

Live stean is not only helping to hexane evaporsting, but alsc makes
@ toasting of meal. This toasting is also improving the quslity of
meals especially soya beans meals in which urease ana sntitrypsin

nust be distroyed in order to make the soyes beans mesl oigestible in

stockfeeds for monogastric snimals.

- 30G6-3 - Miscells aistillation system where the oil/hexane solution is
submitted to 8 disti)lation process. Hexane only is evaporatec,

condensed and recycleo to the percolation process.

- 300-4 Miscella neutralization : especially designeo for cotton
seeds oils. before refining, cotton seeds oils from pre-pessing anc
solvent plant sre generally of very poor quality es compasrec with
soya beans o0ils or sunflower oils. Cotton seeds o0il contains a
certain snount of free fatty ecids which are prodcuec insice the
seeds ater the crop by an enzyne (lipase) during transport ano
storage. These free falty acids are caerried sway by reaction with
caust ic soda producing a soap. This soep is sepsrsteo from oil
through 8 centrifuge separator. The sosp obtained is calleo sosp

stocks.
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in sodition, cotton seeds 0il contains e contaminant called gossypol.
This gossypol is destroyed with en excess of csustic solos sno will be

recovered with the soapstocks.

The cotton seed 0il must be neutralized ss fresh es possible. (onse-
quently, it is better to neutralize it when it is dissolved in the
niscelle. Furthermore, due to en inportant gifference of specific
gravity between the sospstocks ang miscells the centrifuge separstor
is very efficient. The soapstocks sre thereafter mixed to the mesls
before entering the desolventizer-tosster.

Soya beans 0il and sunflower 0il do not pass through the miscella

neutralization plant.

The process in solvent plant is therefore as follows :

The Solvent Extractor (SE 303) or Percolator is feo in continuous with
pre-pressing cakes or soya flakes through a chain conveyor, varisble
speed screw conveyor, and rotary valve. The solvent extractor proposeo
is of the type : Moving Belt extractor. The cake sre spresd on the belt
anc make a bed of about : 8 to 10 meters long, 2 meters wide, 1.70 to
2.00 meters high, Extraction is obtained by s flow of Hexane in
countercurrent, the fresh hexane encounters the meals before they leave

the percolator.

- The meals leaving the Extractor are transferrec to the
Desolventizer-toaster (D1 305) through 8 chain conveyor . The L.T is
constructed end works as a cooker previously described in section
200-3. It is conposed of 5-6 stacks. The meals are dischargec in
continous from the D.T by a verisble speed screw conveyor anc
transferred to the meals bagging and storage through s belt
conveyor. During transport, meals are watered in order to cool then
and to increase the water content until a normal 12 %. The hexane
vapors ere conveyed to the miscella distillstion systenm.

- The miscells Jeaving the extractor is transferrec to the miscells
distillation system through » miscells tank. The ogistillation systen
is @ set of evaporators end condensers so thet hexane is recoverec &s

liquio and o0il is recovered free of hexane.
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-~ In cese of miscelle neutrslizstion, the miscells is trensferreoc to 3
mixing tanks where it is mixed in betch process with pre-pressing cruce
0il, After measuring the necessary caustic sods sccoraing to the free
fatty scids content, the miscella and csustic sode ere transferreo in
continuous to a8 mixer and thereafter, soapstocks sre sepsrated from
neutralized miscelle through e centrifuge separator. The neutralised
miscells is trensferred to the miscells distillstion system. The soap

stocks are transferred to the D.T.

- Section 400 - Refining and 0il s!orage

The crude oil obtained st the pre-pressing section -section ZLG-3) ano
at the solvent plant (section 300) ere transormed in edibtle oil through
the refining porcess.

Two cases are possible :

- Neutralized cotton seeds o0il

- Lrude soya beans o0il ana sunflower oil.

a/ Neutralizeo cotton seeds o0il

Cotton seed o0il has been previously neutralizeo in hexane solution
(miscella) in the solvent plant. After hexane evaporation, the

neutralized cotton seeds o0i is stored in a tank.

from this tenk, neutralized cotton seeds o0il is transferreo to the
bBleaching Plant through an intermediate tank representing & hours of
activity (TK401) and feeding pump (P 402).

The bleaching process consits of submitting the oil previously heaten
to the action of bleaching earth. In contact with oil, the bleaching
earth sosorbs the pigments ano colouring materials. Theresfter, the
bleaching earth is sepsrated from oil by filtrstion. The oil obtainec
is therefore discoloured from brown to yellcwish,
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Tbe bleaching is done in continuous through s blesching earth metering
device (MLT1 404), mixer for slurry prepsration (MIX 4UL5) and continuous
bleacher (BL 408). This operation is done under vscuum in order to
avoid overheating and contact with air oxygen. The filtration is
discontinuous through 2 filters (FLR 412 A/b) of vertical NAGARA type
working in parallel. The bleached o0il is stored in intermeciste tenk (1
415). After filtration the bleaching earth is discsrded.

From this tank, the bleached oil is tranferred to the geodozizing plant
through the feeding pump (P 420).

The deodorization process consists to blow live stean through the nass
of 0il heaten at 200-Z30°C under 8 very high vacuum (3 -5 torrs). Unger
these conditions the remaining fatty materials and odoriferous mstter
are carried away with the steam flow, and condensed in the vapors
4asher VCL 429). The deodorized oil must be cooled from 200-23C°C to
60°C in order to avoid the 0il oxydation and eventuslly burning.
Heating-coolino is obtainea in counter current o0il/oil plate hest
exchangers (HE 423 A/b).

The deodorization is done in continuous through a deserator (LAR 4Z1)
and deodorizor (CEOD / %). The deodorizor is the master piece of this
plant. It consits of a verticzl column in which 3 vessels are piled.
Each vessel is separated with partition plates incluacing live stean.
injectors. There is continuous vertical flow from upper vesses to lower
vessel, ana horizontal flow in each vessel by means of overlow system.
In addition a thermo oil steam coil is heating the oil in upper
vessel. This termo oil is heaten in thermo-oil boiler (TFb 442). High
vacuun: is obtained by means of 4 stages set : steam ejector (SIE
A/E/L/) vacuun. pump (VP438). The fatty ascids and cdoriferous materisls
are stored in tank T 435, They can be sold tc Sosp Makers. Deoocorizec
oil is stored in intermediate tank (TK 432) for quality control before
transferred to edible oil storege taenks.




b) Soya beans 0il - sunflower o0il

Soya beans oil and sunflower o0il are not neutralized in solvent plant
because of gums which are disturbing the process. Consequently, these
oils are degummed and bleached together in the bleaching process by
means of addition of phosphoric acid to the bleaching earth in in

vienx of neutralizing the phosphoric acid in excess.

After filtration, the bleached o0il is submitted to deodorization in
which the fatty acids are distilled.




ALTERNATIVE CONVENTIONAL CHEMICAL REFINING

This process is proposed as an alternative to the main proposal, which

consists of :

- for crude cotton seed 0il : miscella neutralization followed by
bleaching and deodorization

and
- for soya bean and sunflcwer oils physical refining i.e. :

degumming, bleaching plus desacidification and deodorization.

Because of the gossypol content in crude cotton seed o0il, refining is
very difficult. The gossypol in the crude cotton seed oil must be removed
by a reaction with caustic soda as quickly as possible after oil
extraction from the seed. The result obtained is not very opportune, the
refined oil is very darkly coloured. It is therefore blended with soya

bean o0il and is than sold as vegetable oil.

To remove the gums and the lecithin (soya bean o0il only) crude soya

bean and sunflower oil have to be treated with phosphoric acid.

Tables VI 1.3 and VI 1.4 show the flow-diagrams for the chemical

refining.
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TABLE VI 1.3
CRUDE COTTONSEED OIL CHEMICAL REFINING

CRUDE COTTON SEED OIL | IN PUT : 194 kg

Caustic Soda *! PRE-NEUTRALIZATION : Soap stock —to meal

1 14 kg
Caustic Soda NEUTRALIZATION - Soap stock to soap
making

1

Water ——— 1st WASHING p——p VWaste wa

to sewerage

or
1 o 200
making

Water — 2nd WASHING -y Vaste water

l

DRYING

1

Bleaching earth ol BLEACHING

l

FILTRATION

y
BLEACHED OI.. STORAGE

1

Citric Acid DEODORIZATION

!

REFINED OIL STORAGE

FINAL EDIBLE OIL OUTPUT 165 kg
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TABLE VI 1.4
CRUDE SOYA BEAN AND SUNFLOWER OIL CHEXICAL REFINING

CRUJE SOYA BEAN AND
SUNFLOWER OIL

1

Phosphoric acig——p

DEGIREIING

i

Caustic Soda .—ﬂ

NEUTRALIZATION

l

Vater D

1st WASHING

:

Water ———

2nd WASHING

l

DRYING

l

BLEACHING

i

FILTRATION

1

BLEACHED OIL STORAGE

1

Cicric Acid

DEODORIZATION

1

REFINED OIL STORAGE

FINAL EDIBLE OIL OUTPUT :170 kg

INPUT : 185 kg

Gums + Lecithin

Soap stock —to meal
10 kg

Vaste wate
to sewerage

or
tc soap
saking
Vaste water)
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PLANT DESCRIPTION

Section 400 - Refining and oil storage.

The crude o0il obtained at the pre-pressing section (200-3) and at the solvent
plant (section 300) is transformed in edible oil through the refining section.

Using the similar type of equipment as described in the main proposal
(page 207) the refining is carried out in the following sections.

- neutralization plant
- bleaching plant

- deodorization plant

Neutralization Plant.

Two different processes have to be followed.

- Neutralization of crude cotton seed oil.

- Neutralization of crude soya bean/sunflower oil.

Neutralization of crude cotton seed 0il

The neutralization of cotton seed o0il is a continuous process which comprises
the following steps.

a. Pre-neutralisation

Crude cotton seed oil is pumped and measured (volumetric) continuously,
heated and mixed with a measured quantity of a caustic soda solution in
order to neutralize the free fatty acid content. The chemical reaction
produces a matter called sosp stock. The soap stock, which has a higher
specific gravity than the oil is removed through the first centrifugal
separator,

The oil is transferred to the next process step ; the soap stock is
transferred to 8 storage tank from where it is either mixed with the meal

from the solvent plant or is used for the manufacturing of soap.
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b. Neutralization

This second step is carried out with identical equipment as described
above. However, an excess of caustic soda is mixed with the oil to destroy
the gossypol. The soap stock is removed by the second centrifugal separator.

The oil is transferred to the next process step while the soap stock is

transfered and used as above.

c. First washing

The neutralized oil has to be freed of the soap which was not removed
through the centrifugal separators.

For this the oil is mixed continuously with hot water which is than removed
by a third centrifugal separator.

The oil is transferred to the next process step while the waste water is
either spilled in the sewerage or is mixed with the soap stock for the soap

manufacturing.

d. Second washing
The pre-washed 0il is washed a second time similarely as above. The waste
water is separated by a fourth centrifugal separator. The oil is transferred
to the next process step while the waste water is dealt with as above.

c. Drying.

The neutralized and washed oil is freed of remaining water by continuous
drying under vacuum, after which the oil is transferred to the bleaching
plant.

Remark : The centrifugal separators are of the type with bottomflush and

auto-mud separator.




Neutralizstion of crude soys bean/sunflower oil

The neutralization consists of the following steps.

8. Degumming

Crude soya bean and sunflower 0il is mixed on a continuous basis with a
solution of phosphoric acid. Gums and lecithin (soya bean only) are
precipitated and than removed through the first centrifugal separator.

Lecithin may be recovered and sold as an emulsifiant on the local market or
treated as gums and mixed with the soapstock.

b. Neutralization

Neutralization is carried out on a continuous basis to neutralize the free
fatty acids present in the crude oil with a slight excess of caustic soda.
Soap stocks are removed through the second centrifugal separator.

The soap stock is mixed with the meal from the solvent plant.

First and Second Washing and Drying.

These process steps are carried out similarely to the description for the

cotton seed oil.

Bleaching - Deodorization

These two processes are described in Chapter 6.3., pages 207-209,
PLANT DESCRIPTION - SECTION 400 Refining and 0il storage.
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- Section 500-1 - Edible o] botiling, filling, storage

Edible o0ils will be sold in severs) types of packagings :
. Glass bottles : cepacity : 37,5 cl, 56 cl, 75 cl
. Melal or plastic containers : 2,5 end 5 liters

. Drums : 200 liters.

Two types of edible oils will be sold :
. Vegetable o0il : blend of cotton seeds o0il and soya 0il
. Sunflower oil.

The mixing of cotton seeds o0il and soys 0i) will be operated in the
mixing tank MKT 501. For the purpose, each type of o0il will be pungeo
fros refined oil storage tanks TK 446 and TK 447 in the foreseen ratio.
The quantity of blended oil which will be prepsred is representing fros.
6 to 8 hours of filling equipment.

The sunflower 0i]l will be transfered directly to the filling lines.

The bottling, filling is done in & sepsrate lines.

Line A : Glass bottles 37,5 ¢l and 50 cl

The line is fed by an intermediate tank 1K 503. The bottles are filled at
the production speed of 1 500 bottles, 37.5 cl per hour or 2 GGG bottles
50 cl per hour in a filling machine including 6 filling pistons.
Thereafter, each bottle is capped in a multi capping machine ano labelled
in a labelling machine. The bottles are put by hand in cartons over a
roller conveyor and then put on pallets.

Line B : Glass bottles 75 cl

THe line is fed by an intermediate tank 1K 508. Filling, cepping and
labelling are operatec on the same type of equipment as above. Proouction
speed is 5 000 bottles per hour. Bottles are further put in cartons as
above,
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Line C : Plastic or metal containers : 2,5 and 5 liters

The line is fed by en intermediate tank 1K 513. The containers are fillea
st the production speed of 250 containers 2,5 liters per hour or 120
containers 5 liters per hour in @ measuring filling machine. Cepping and

labelling sre hand processed.

Line D : Drums

Drums are filled separately on a filling disl scale.

Section 500-2 - keals bagging and storage

Meals from solvent plant are transfered to meals bagging and storage by
means of belt conveyor BC 310 where they sre watereo in order to cool then

and increase the water content to 12 %.

Thereafter, weals are transferea to 3 filling bagginy scale by means of

After filling, the backs are closed by means of a serwing mechine ang

stacked in storage warehouse before shipping.

e
' bucket elevator (EE521) ano screw conveyor (SC 522).
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6.3.2. UTILITIES (see C 228-A-901 end 902 Schemes)

6.3.2.1. hater/steam 1

- Well water is tranfered in the vessel V 901. From it, water is

dispatched to :

. Ltilities (cleaning, process, cooling tower make up and steam
boiler) by P 902 punp.

. Fire protection network by P 903 A,b punps (diesel and electrical

motor coupling).

Before feeding the steamboilers (F 907 A,8) by 907 A,B pumps, this
water is partially demineralized on ion exchangers V 9G5 ana V 906
(regeneration with salt by 912 pump end V 911 tank).

- Two steam boilers are designea : the first F 07 A in normal function
from husks as fuel feeding and F 907 b, in emergency function, in
case of shut down or stop of the first boiler. This secono boiler is

fed by coal as fuel.

. The steam network includes two pressure levels : 12 snd 4 bars
effective. The 12 bar stean is used for steam ejector in refining
section. The &4 bar steam is used principally in the solvent plent
(hexane recovery), refining section and seed cooking section. The
major part of condensstes is recycled in the boiler feed water
tenk V906 through the E 906 blowdown cooler.




6.3.2‘2.

6.3.2.3.

6.3.2.4.
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Cooling water

Two stmospheric cooling water towers are installeo.

The first A 951 works in network loop (P 952 pump) principally for the

solwwnl section and the pre-pressing section.

The second A 953 works in network loop principally for the refining

section (P 954 punp).

For both equipment, a permanent blow down permits the deconcentration

in nineral salts.

Compressea air

The compressed air network is feeced by C-961 air compressor with air
cooler and tank separator V 962. This air is dispstchad to the process

(control ana utility) and utilities.

Power

- The plant is feeded by 33 Kvolt network. The total instslleo power is
sbout 2 GOO Kh.

- Three low voltage substations are installed :
. two (1000 KVA)with the height voltage station
. one (B0C KVA)with the direct generator (400 KVA)

They include: power transformer, bus bar, switchboard protection.

- Ciesel emergency generstor feeds the essential services equipment or

sections : (solvent plant, refining plent, steam toilers, compressed

air and cooling towers, fire pump).
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- Electrica) motors sre designed ss assynchrom watertight except for

solvent plant when they ere explosion proof.

- Lighting is designed with mininum festures as following :

. in door : production 200 Jux

offices 300 lux
. out door : storage 100 Jux
road SO0 Jux.
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6.4. EQUIPMENRY LIST

6.4.1. PROCUCTION EGQUIPNENT

Section 100-1- Cotton seeds receiving snd storsge

pRILg QUANTITY DESIGNATICA

H 101 1 BAGS UMLGAGING HOPPER
SC 102 1 SCREW CONVEYOK

BE 103 1 BUCKET ELEVATOR

SC 104 1 SCREW CONVEYCK

XHC 105 A/E 1 CHAIN CONVEYORS

F 106 1 FAN

BC 107/A/B 1 BELT CONVEYGR

6C 109 1 BELT CONVEYOR

B8E 110 1 BELT ELEVATOR

EC 111 1 BELT CONVEYOR
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Section 100-2 - Scya besns - Reception - Cleening storage

T1TEM

H 112

SC 113

SC 114

SCL 115

SC 116

SC 117

BE 118

CHT 119 A,E,C

SBS 120 A,8,C

SC 121 A,B

SC 122

BC 123

QUANTITY DESIGANATION
1 SCREW COAVEYORS
1 BUCKET ELEVATOR
1 BUCKET ELEVATGR
1 SEEDS CLEANER
1 SCREW CGNVEYOk
1 SCREW CONVEYOR
1 BUCKET ELEVATOR
1 CHUTE 3 DIRECTIONS
1 STGRAGE SILOS

tach capacity 35n0 m>

2 EXTRACTION SCREW CONVEYORS
1 EXTRACTION SCREW CONVEYOR
1 BELT CONVEYOR




Section 200-1 - Cotton seed delinting
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1TEN

o8 201

SC 202

SC 203

SCS 204

MAG 205

H 206 A,B

SC 207 A

SC 207 B

SCL 208

SC 209

SCt 210

QUANTITY

DESIGNATION

DAY BIN

SCREW CONVEYOR
SCKEW ELEVATOR
CONTINUOUS SCALE
Type : Avery

continuous metering flow
belt

PERMANENT MAGNET SEPARATCK
Type : Permsnent hagnet Drum

HOPPER W1ThH LEVEL CONTROL

SCREW CONVEYOR FOR SLED
CLEANERS FEEDING

SLREW CONVEYOR FOR SEELS ANC
LINTERS OVERFLOW

SEECS CLEANERS

type : Pneumatic mechanical
(four-tray cotton seeds
clesners

SCREW CONVEYCR

SCREW ELEVATCR




SC 216

218
1TEM QUANTITY
SC 211 A,B,C 3
SC 212 A,B 2
sC 212 C 1
DEL 213 A,B,C,0,F,G 7
DEL 214 A,B,C,C,E,F,G 7
DEL 215 A,E,C,L,E,F,G 7
SC 216 A,B,C 3
SC 217 A,B,C 3

DESICAATIGN

SCREW CONVEYORS 10 FEED
DELINTERS

CONNECTON SCREW CONVEYORS

SCREW CONVEYOR

FIRST CUT DELINTERS

Type : 176 saw brush
delinter fecder with
magnetic seed slide auto
load trol feed control.

SECONC CUT DELINTERS

1ST GROUP

Type : 176 saw brush
delinter feeder with
magnetic seed slide auto

load trol feea control.

SECOND CUT DELINTERS

2NG GRGUP

delinter feeder with
magnetic seed slide auto

loac trol feed control.

SCREW COGNVEYCRS TG COLLECT
DELINTED SEECS
SCREW ELEVATORS

SCRElY CONVEYOR FOR TRANSFER
CELINTED SEED 10 DECORTICA-
TING
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sC 219

BC 220

SC 221

7222 A,B,C

F 223

F 220

BLP 226

219

QUANTITY

DESIGAATION

SCKEw CONVEYOR FOK MOTES
TRANSFER

BELT CONVEYOR FOR LINT
TRANSFER

SCKEW CONVEYOR FGR FRESH
UNDER SEED CLEANERS

SET OF FANS, CYCLONES, FIPES
FOR LINT FROM DELINTEKS

FAN FOR LINY TRANSFER TO
LINT PRESS

SET OF FAN, CYCLONE, PIPES
FOR DELINTER MGTE PICK-LP
SYSTEM

LINTER BALER PRESS

Type : 100 M1, single bux
down packing linter press,
double scting ram and
cylinder.

Automatic charging system
hydraulic sice door
Pumping and pressure unit
set

Bale bagging system
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1TEM QUANTITY DESIGNATION

Section 200-2 - Cotton seeds decorticeting

DE 230

BC 231

B 232

Ccsc 233

MAG 234

H 235 LCT 235

SC 236 A

SC 236 E

BE 236C

CHC 237

DFC 238 A,B,C,D,E

DAY BIN
B hours activity or 102 NI

BLET CONVEYOK

BUCKET ELEVATOK

CONTINUOUS SCALE

Type : Avery

Continuous metring flow
belt.

PERMANENT MAGNET SEPARATGR
Type : permanent hagnet

drum.

HOPPER WITH LEVEL CONTROL

SCREW COGNVEYOR FOR ChAIN
CONVEYOR FEEDING

SCREW CONVEYOR FOR SELDS
OVERFLOW

BUCKET ELEVATOR FOR SEETS
OVER FLOW RECYCLING TC
HOPPER

CHAIN CONVEYOR FOK
CECORTICAITNG FEEDING

COTTON SEEDS DECGRTICATCKS
Type : bladed hulling
machine kernel sifting
fen, cyclone, snd pipings
set for husks.
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T11EN QUANTITY
HB1 239 5
A,B,C,D,,t
BC 240 A 1
BC 24C B 1
6C 240 C H
BC 241 B 1

DESIGNATION

HULL BEATERS

Type : perforatea sheet
meta] roteting horizontal
cylinder fitted with an
inside high speed rods
bester, Complementary

sifting systen.

BELT CONVEYOR FGR MEAT
BELT CONVEYOK FOK MEAT
BELT CONVEYOR FGR MEAT
TRANSFER TO PREFARATION,
COOKING, PRE-PRESSING

SECTION.

BELT CONVEYOR FOR HUSKS
TRANSFER TG BOILER SECTIGN
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Section 200-3 - Cotton west - sunflower seeds : preperstlion cooking

pre-pressing - soys besn preparstion

J1EM

BE 249

DE 250

BC 251

BE 252

CsC 253

MAG 254

CRK 255

BL 256

H257 A,B

SRC 256

BE 259

CHC 260

CDK 261 A,B

SC 262 A,B

QUANTITY

DESIGNATION

EUCKET ELEVATOR

DAY BIN
8 hours ectivity or 75 Ml

BFLT CGAVEYOR

BUCKET ELEVATGR
CONTINUOUS SCLAE

Type : Avery

Cont inuous metering flow
belt.

PERMANENT MAGNET SEPARATOK
Type : permanent Magnet drum.
Cepacity : 10 MI/hr.
CORRUGATED ROLLER MILL
PUCKET ELEVATGR

HGPPEK WITH LEVEL CONTRCL
SCREW CONVEYOR

BUCKET ELEVATOR

CHAIN CONVEYOR FOR COOKERS
FEEDING

COOKERS ‘

SCREW CONVEYORS FOR PRESSES
FEEDING




CDK 261 A,B

SC 262 A,B

SCP 263 A,B

SCP 264

RFL 26%

BC 266

SC 267

MXT 268 A
AGT 268 B

P 269 A,B

SRC 270

TK271

P 272
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QUAKTITY

DESIGNATION

COUKERS

SCKEW CONVEYORS FOR PHESSES
FEEDING

HEAVY DUTY PRESSES

SCREW CONVEYOR FGR KOLLER
FLAKER FEEDING

ROLLER FLAKER FOR SOYA BEANS
PREPARATION

BELT CGNVEYOR FOR SOLVENT
PLANT FEEDING

SCEW CONVEYOR FOR FOCTS
SEPARATION FEEDING

MIXING TANK FOR CRULE OIL +
FOOTS (20 % MAX SOLID FOOTS
SUSPENDEL IN CRULE GIL

TRANSFER PUMP 10 SCREENER
Type : vertical immersed

Automatic starting

FOOTS SCREENER
Type : vibrating foots
screener, 1 deck.

INTERMEDIATE TANK

TRANSFER PUMP
Type : centrifuge




JTEM

FLR 273 A,B

SC 274

FLR 275

228

QUANTITY

DESIGNATION

FOUTS SEPARATION FILTER

lype : Nisgara vertical

filter

SCKEW CONVEYOR FOR FOOTS
RECYCLING 10 SC 259

CRUDE OIL FILTER
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Section 300-1 - Solvent Plant-Percolstion

1TEN QUANTITY GESIGNATION

CH 301 1 CHAIN CONVEYOR

SC 302 1 SCREW CONVEYOR FOR EXTHALTILK
FEECING

SE 303 1 SGLVENT EXTRACTOR
Belt type

5-6 washing punps/stages.
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Section 300-2 - Desolventizing - tesesting

J1EN QUANTITY DESIGNATION

SC 304 1 SCKEW CONVEYOR FOR
DESGLVENTIZER- TOASTER
FEEDING

DT 305 1 DESOLVENTIZLR - TOASTEK
Type : Cylindric vertical

5-6 stscks
BC 310 1 BELT CONVEYOR FOR

DESOLVENTIZED MEAL




Section 300-3 - MW/ iscella distillation cystem

J1EM

CY 306

Mt 307

M 315

DSC 319 A,B

HE 316/318

D 314/317/320

HE 306

HE 311

D 341

P 342

P 343

S 344

DESIGNATIGN

DESOLVENTIZER - TOASILk
SCRUBBING CYCLONE

MISCELLA EVAPORATGR

SECONC STAGE MISCELLA
EVAPORATOR

DOUBLE EFFECT OIL STRIPPPING
COLUMA

HEAT EXCHANGERS

MISCELLA/OIL TRANSFER PUMPS

HEAT EXCHANGER COGLEK

HEAT EXCHANGER CCOLER

DECANTOR OF HEXANE/ WATER
SEPARATION

TRANSFER PUMP KEXANE T0
STORAGE

TRANSFER PUMP WATER 10
SEWAGE SYSTEM

WATER STRIPPER FGR STRIPPING
THE PROCESS WATER OF THE
RESIDUAL SOLVENT BY MEANS OF
STRIFPING STEAM
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TK 345

AC 348/352

F 349

P 35G/353

HE 351/354

TK 381/362

P 383

228

QUANTITY

DESIGNATIGN

HEAT EXCHANGER COOLER FOR
HEXANE VAPORS FROGM DECANTGR

ABSORPTION COLUMS FOk UNCON-
DENSABLE VAPORS WASHING

EXHAUST AIR FAN

TRANSFER PUMP FGR ABSOKPTION
OIL

HEAT EXCHANGERS

HEXANE STORAGE TANKS

HEXANE TRANSFER PUMF.




229

Section 300-4 - Miscells neutrslizetion

T1T1EM QUANTITY DESIGMNATION

MTK 371 A,B,C 3 mMixing tenks for the mixing
of miscelle, crude cil ana
hexane

P 372 1 Metering pump

NIX 373 2 HEAT EXCHANGERS/STOK MIXERS

PER ADDITION OF PHOSPHORIC
ACID AND CAUSTIC SOCA

MIX 374 1 VERTICAL AGITATED MIXER
FOR SOAP PARTICLES AGGLG-
MERATION

HE 375 1 HEAT EXCHANGEK

CS 376 1 CENTRIFUGE SEPARATOR FGk THE

SEPARATION GF NEUTRALIZED
MISCELLA AND SGAPSTOCKS

TK 377 1 SOAPSTCCK STORAGE TANK

v 378 1 NEUTRALIZED MISCELLA STGRAGE
TANK

P 379 1 TRANSFER PUMP OF NEULTRAL1ZED

MISCELLA 10 THE SECTON 3C0-3
MISCELLA DISTILLATION SYSTEM

P 380 1 TRANSFER PUMP OF SGAPSTOCKS
10 THE SECTION 300-2
DESOLVENTIZER TOASTER.




Section 400-1 - Refining : blesching deodorisst ion
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1K 401

P 402

H 403

MET 404

MIX 405

HE 4066

DRY 407

BL 408

BC 409

VP 410

P 411

GQUANTITY

DESIGNATIOM

INTERMEDIATE CRUDE OIL
STORAGE TANK

FEECING PUMP

HOPPER FOGR BLEACHING EARTh

BLEALHING EARTH METERING
DEVICE
Type : continous screw

MIXER FOR SLURRY PREPAKATIGN

HEAT EXCHANGER
Type : Plate exchanger

DEAERATOR DRYEK
Type : cylinoric conical
bottom.

CONTINUOUS BLEACHEK

Type : Vacuum bleacher with
two partitions.

hesting system &4 bers in
outside jecket.

BAKGME 11C CONDENSER

VACUUM PUMP

FILTERING PUMP




FLR 412 A,B

P 413

FLR 414

1K 415

MIX 416

P 417

TK 418

P 420

DAR 421

i 422

HE 423 A,B

QUANTITY

23

DESIGNATION

BLEACHING FILIERS
Type : Verticel Niagara
filter

TRANSFER PUMP

POCKET FILTER

INTERMEDIATE BLEACHEL OIL
TANK

PRE-COAT MIXEK

PRE-COAT PUNP

SET FOR OIL RECOVERY FROM
FILTERS BLOWING

FEEDING PUMP OF BLEACHED GIL
T0 DEODOKZATION

DEAERATOR
TRANSFER PUMP T0 CEODCKIZOR
HEAT ECHANGERS

Type : Uil - o0il plate

exchanger.
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DEO 424

P 425

P 426

HE 427

FL 428

VCL 429

P 430

P 431

TK 432

TK 455
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QUANTITY

DESIGHA? i0N

DEOCORIZOK

Type : verticel column,
double jecketed 3 deodori-
zetion vessels in serial
each fitted with psrtition
plates, live stean
injectors, overflow systen.
The upper vessel is fitted
with an heating coil by
means of thermo-fluid

liquid.

EXTRACTION PUMP OF CIL FROM
THE DEODORIZOR

TRANSFER PUMP TO THE POCKET
FILTER OF DEOCORIZEL GIL

HEAT EXCHANGER CEGDOKIZED
OIL COOLER

POCKET FILTER

VAPORS WASHER

CIRCULATION PUMP FOR THE
VAPORTS WAShER

EXTRACTION PUMF FOK FATTY
ACICS

———

DEODORI ZED OIL INTERMECIATE
STORAGE

FATTY ACIDS STORAGE




SIE 436 A,B,C

EC 437

VP 438

P 439

HE 440

HE 441

1FB 442

TK 443

QUANTITY
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DESIGNATION

FATTY ACILS INTERMEDIATE
TANK, WOKKING UNLEK VACUUK

HEAT ECHANGER FATTY ACIDS
COOLER

GRGUP OF 2 STEAM EJECTCRS
AND AIR EJECTIOR FOk HIGH
VACULM IN GEGDGRIZOK

BAROMLTRIC CONDENSER

VACUMM PUMP

SOFT WATER CIRCULATION PUMP
HEAT EXCHANGER

SOFT WATER STORAGE

THERMO OIL BOILER SET

Type : wonobloc, forced
circulation, burner with
ges-oil mechenical spray.

Automstic system and penel
boerd thermo-oil transfer

pump .

GAS OIL STORAGE VANK
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Section 400-2 - 0i) storsge

J1EM

1K 444 A,B,C,D

P 445

TK 446

1K 447

TK 44E

P 449

QUANTITY

DESIGNATION

CRUDE OIL STOKAGE TANKS
Cepacity : 540 m3 or 4by M

each.

TRANSFER PUMP TG REFINING Gk
MISCELLA NEUTRALIZATION
Cepacity : 20 m3/hr

REFINED OIL STORAGE TANK FUk
COTTON SEEDS OIL
Cepacity : 450 w> or 400 KT.

REFINED OIL STORGE TANK FOR
SUYA BEAN GIL
Cepacity : 450 m> or 166 MT

REFINED GIL STORAGE TANk FOR
SUNFLOWER DIL
Cepacity : 110 m> or 10G MI

TRANSFER PUMP TO BOTTLING,
FILLING SECTION




Section 500-1 - Edible 0il] bottling - filling storege

JIEK QUANT]TY UESIGNATION
MIK SO 1 MIXING TANK FOR VEGETAELE
OIL - BLENDING (COTTGN SEELS
OIL - SOYA BEANS OIL
Capacity : 6-8 hours of
sctivity

P 502 1 TRANSFER PUMP 10 EGTTLING
FILLING LINES




Line A : GCless bottles - emel} size (37.5 cl - 50 cl)

TK 503

MFM 504

CPM 505

L+ 506

RC 507

Intermdeiste tank
Copacity : 6-& hours of
ectivity

heasuring filling machine
Production :

1 5GG bottles 37,5 cl per
hour or

2 000 bottles 50 cl per hour
hour speed variator -

6 filling pistons

Multi-capping machine
Production :

1 500 bottles 37,5 cl per
hour or

2 000 bottles 50 cl per hour

LABELLING MACHINE

Production : 1 500 bottles
37,5 ¢l per hour or

2 000 bottles 50 cl per hour

ROLLER CONVEYOR FOK CARTOGNS
FILLING

g
|
1
|
|
|
|
|
|
|
|
|
]
]
i
i
I
|
|
i
1




Line B : Glass bottles - lerae size (75 cl)

1K 508 1
MM 509

CPM 510 1
RC 512 1

Line C : Plastic or metsl container

1K 513 1
MFM 514 1
RC 515

INTERMEDIATE TANK
Cepacity : 4 hours of
activity

MCASURING FILLING MACHINE
Production : 5 0G0 bottles
75 <1 per hour

Speed variator - 6 filling

pistons

MULTI COPPING MACKILG
Production : 5 GGO bottles
75 cl per hour

ROLLER CGAVEYOR FGR CARTONS
FILLING

INTERMEDIATE TANK

Capecity : 6-6& hours of
activity

MEASURING FILLING MACHINE
Production : 250 containers
2,5 1/Hr or

120 containers 5 cl/Hr

ROLLER CONVEYOR FOR HAND
CAFPING AND LABLLLING




Line D : Druss filling

FSC 516

RC 517
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FILLING SCALE

Type : dial scele
Capacity : 0-500 Kg
Accurcy : 10 g

ROLLEK CONVEYOK




Section 500-2 - Meals begging and storsge

Bt 521

SC 522

FSC 523/A,t,C

SEM 524 A,B,C

RC 525

QUANTITY

DESIGNATION

BUCKET ELEVATOR

SCREW CONVEYOR FOR MEALS
BAGGING FEEDING

FILLING BAGGING SCALE
Type : Dial scale
Cepacity : 200 Kg
Accuracy : 10 gr

SEWING MACHINE
Type : Sturdy sewing machine
suspended or @ top level

balancer

ROGLLER COUNVEYOR
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6.4.2.1
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EQUIPMENT LIST AND SPECIFICATIONS

UTILITIES

1Lk WUANTITY
vV 501 1
P 902 A,B 2
P903 A,B 2
Vv 904/905 2
Vv 906 1
P 907 A,B 2
E 908 1
F 905 A,B 2
PCV 910 1
v 911 1
P 912 1
SC 914 1
vV 913 1
A 951 1

SERVICE

DESIGNATION

SERVICE : WATER TANK

SERVICE : WATEK PLMP

SERVICE : FIRE PUMPS

SERVICE : DEMINERAL 1SATION

VESSELS

SERVICE : BOILER WATER TANK

SERVICE : BOILER FEED WATER

PUMP '

SERVICE : BGILER ELOW DOWA

COOLER

SERVICE : STEAM BGILERS

SERVICE : STEAM PRESSURE

CONTROL VALVE

SERVICE : SALT TANK

SERVICE : SALT PUNF

SERVICE : HUSK SCREW
CONVEYOR

SERVICE s HUSK P17

COOL ING TOWER 1




COOLING WATLK PUMP

COOLING TOWER 2

COOLING WATEK

ATk COMPRESSCR

PRIy QUANTITY DESIGNATION

P 952 1 SERVICE :

A 953 1 SERVICE :

P 954 1 SERVICE =
PUNF.

C 961 1 SERVICE :

vV 962 1 SERVICE :

6.46.2.2, Utilities equipment

HANCLING AND TKANSPGRT

EGUIPMENT

QLANTITY

GENERAL SERVICES

QUANTITY

DESIGAATICN

TRAILER TRUCKS

COTTON SEED FRONT ENC LOADER

FORKLIFTS

HUSK FRONT END LOADER

WAGON HAULING ENGINE.

CESICNATION

LIMOUSINES

DELIVERY TRUCKS

AIR TANK
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GENERAL LAY-OUT

The attached drawing shows the general lay-out for the o0il will.

The sttached list gives the breakdown of the verious buildings ang

installations with their surface and area.

The buildings distribution has been contemplated in order to obtain
through the process 8 regular flow of meterisl from the oils seeas
receiving to the finished products shipping which ere loceted on the sare

side of the rsilway line and msin trucks road.

An emergeny srea is provided all sround of solvent plant eccording to the

safety regulations.
Auxilliary services are installed close to the main Consumers.

With provision for an eventual extension of activity such margarine plent,
soap menufacturing, stock feeds ect...it is foreseen 8 rectengular ares of
52C M x 226 M # 120 060 m2 or 12 hecteres.

The land of 32 hectares which has been described in paragraph 4 : location
and site, is therefore very confortable and could sllow to double the
initial capacity of the plant.




6.6-

2h3

SCOPL OF THE PROJECT

Unless otherwise specified, the project includes 8ll civil works,
buildings, mechinery, equipments inside the factory boundsries (battery
linits) end excludes everything being outside these boundsries except

staff sccomodat ion.
Some more precisions are necessary for perticular fields :

The battery limits sre considering that the future o0il mill will be
jnstalled in the site of KADOMA, locatea near the industrial area close to
8 piece of lanc which has been recently scquired by the Cotton harket
Board for its new ginnery.

The limitation factors which we will 2xemine hereafter sre the following ¢

- Boundaries

- Roads

- kailway

- Transport

- water supply : local or boreholes
- Electricity supply

- Combustible

- Waster disposal

- Communications systen:

- Manpower living conditions.

8/ bouncsries

The fence enclosing the rectangulesr area of 520 m x 220 m.

b/ Roeds

The 0il mill is bordered on its west side by the existing owl mine
road. Al] works of imgrovenent or widening this rosc is not includec in
the project. Only, the connection with the oil mill entrance is
incluced.




c/ Reilway

The railway line feeding the neighbouring ginnery will be extended to
the o0il mill, however, only the tracks insteslled insice the property

boundsries are included in project engineering.

d/ Transport

The supply of raw materials, chesicals, packsging msterisls, etc.. ang
shippping of finished products will be done through locsl orgenization,
private road trensporters as : SKIFT, CLAN etc... or ZIMBABWE MAstionsl

railways.

Only two trucks, capacity 30 MT ere foreseen for emergency transports.

e/ Kater supply

The water pipe will be connected to the city water main located 1 km
from the oil mill. Therefore, a8 pipe of 3 inches will be foreseen. A
water storage of 600 m> including @ water surpressor is also foreseen.
Only the water storage, the surpressor snd connection pipe inside the
property boundsries arc incluge in the scope of project.

f/ Electricity supply

The electricity line will be connected to the 30 KV 2ESA (Zimbabwe
Electricity Supply Authority) main line which will be extenoed to the

ginnery and then to the oil mill. This line wil] be connected to the
o0i] mil] substation. Only the subststion and connection line inside the
property boundsries are included in the scope of project.

A oiese] generstor is foreseen in emergency for security ressons in
case of ZESA supply shutdown,




g/ Combustible

The o0i] mil) will be normslly self sufficient with its husks production
from cotton seed decorticaling. They will be used to produce the
necessary steam. An sdditional supply of coal could be contesglated in

erergency.

Gas-0il will be necessary for the thermo-oil boiler end trucks and

diesel generators.

h/ Waste disposal

Wastes are consisting of water which will be thrown to the sewage
system. The city sewage system will be extended to the 0il mill but
only the connection line located inside the property boundaries is
included in the scope of project.

i/ Communicat ions systess

The 0i) mill will need to be equipped with telephone and telex for

: Jocal and international communications. The scope of project incluce
the connections and telephone/telex equipment installed insice the
property boundaries. All connections with the city main lines out of

the property are not included.

j/ Nanpower and staff

The whole manpower will be self sccomodsted snd trensported. Staff
housing is included in the scope of the project.




6.7 CIVIL WORK AND BUILTING DESCRIPTION

a6 |

See general lay out - drawing N* C 228 -A-001.
The installation includes :

6.7.1. PRODUCTION INDUSTRIAL BUILDINGS (total area 8 20C n?)

400 w2
- Soya bean unloading : 200 m?
- Cotton seed delinting : 1 000 =2
- Cotton seed decorticating: 600 w?

Cotton seeds unloading

- 0il seeds preparation and
800 w2
600 m?
600 m2
1 000 w2
1 800 w?

pre-pressing

L 1]

- Solvent plant

- 0il refining

- Conditionning

- Meal bagging and storage
- Edible oil and linter

storage

*”0

The main features of these buildings are : steel structure,floor in
reinforced concrete, load 3 T/uz, roofing in asbestos cement or profiled
steel sheet, siding profiled steel sheet wiht lower part brick work or

equivalent.

6.7.2. GENERAL SERVICES BUILDING (total area 1 750 »2)

Boiler and water trestment compressed air : 400 2

600 m2
Maintenance shop 200 m2
H.V power and Low Voltage substation : 450 m2
Diesel and L.V substation 100 w?

General stores

The main features of these building sre similar to the Industrial Building
but the building ridge is lower (4 to 10 m).

1 200 w2. .




6.7.3.

6.7.“.

6.7.5.
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OFFICES (total area 1 150 w?)

- Offices : 800 m2
- Laboratory : 300 w?
- Watchman house H 50 m2

Standard features : walls in brick work or masonry, roofing in asbestos
cement - height : 2.8 m.

SPECIFIC BUILDING (ares : & 000 m?)

Cotton seed storage (100 x 40 x 20)

Divided in two bays, steel structure, floor in reinforced concrete with
air ventiletion (load : 3 T/m2) siding in profiled steel sheeet wiht lower
part brick work, and roofing in asbestos cement or profiled steel sheet.

STORAGE AREAS (total areas : 3 250 mZ)

- Soya beans storage : 900 w2
- Husks storage : 1 000 mZ {side walls 1 m - pit depth : 2 m)
- Cooling towers : 200 w2
- Crude oil storage : 400 w2
- Refined oil storage : 300 m2

300 w2 (side walls 2 m)
100 2 (side walls 1.5 m)
SO (depth 1 m).

Coal storage

Water storage

Weighbridge

construction in reinforced concrete (load from 0,5 to 3 /n.
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TECHNICAL INVESTMENT COSIS

Al]l technical costs have been calculated within the economical conditions
prevailing in May 1988, with the following exchange rates :

1 US$
128

1.7 zs
3.7 FF

for these technical investment costs, all the figures are expressed in
ZIMBABWE dollars in order to facilitate the calculations, but the
reference currency remairs the French Franc.

The values of the technical investment costs are indicated in the
following tables.
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6.8.1. TOTAL INVESTMENT COST (1 000 2w §)
FOREIGN LOCAL TOTAL
TECHNOLOGY 7 540 564 8 104
EQUIPMENT 23 417 17 647 41 064
TOTAL 30 957 18 211 49 168

The conventional chemical refining alternative requires a higher
investment cos® which is estimated as follows.

- chemical refining : add. : 6.0 million FF

- miscella neutralization : deduct. : 1.3 million FF

Total additional required : 4.7 million FF

or 783 000 US$
or 1.270 000 2%

6.8.2. SCHEDULE - ESTIMATE OF TECHNOLOGY COSTS

We consider here the costs for design, engineering, technical assistance :

Foreign 7 540
Local 564
TOTAL 8 106




6. 8. }.

ESTIMATE OF INVESTMENT COS! : EQUIPMENT AND CIVIL WORKS

cost
ITEM DESCRIPTION
FOREIGN LOCAL TOTAL

PRODUCTION EQUIPMENT 15 513 3 039 18 552
AUXILIARY EQUIPMENT 3 307 1573 4 880
SERVICE EQUIPMENT 462 188 650
PRIMARY STOCK OF SPARE 1613 123 173
PARTS, WEAR AND TEAR
PARTS, TOOLS
CIVIL WORKS AND - 11 108 11 108
BUILDINGS
CONTENGENCIES 2 522 1 616 4 138

TOTAL 23 417 17 647 41 064

|




'
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SUMMARY SHEET - INVESTMENT COST : E@JII’IEII-T

Schedule 6.8.3.1

SUMMARY SHEET — INVESTMENT COST

Equipment

PRODUCTION - UNIT : 1 000 ZW §

Project component

Investment cOst
carned over

No. Description Foreign | Local | Total

1 OIL SEED RECEIVING - STORAGE 1 269 248 |1577
2.1  COTTON SEED DELINTING 3 477 684 | 4161
2.2 , COTTON SEED DECORTICATING 1 089 24 {1303
2.3 | SEED COOKING PRE-PRESSING ) 3 43¢ 668 | 4 098

)
2.4 | OIL FILTRATION )

3 | SOLVENT EXTRACTION PALKT 2 525 495 | 3 020
4.1 REF INING 2 051 402 2 453
4.2 | OIL STORAGE 928 182 {1110
5.1 | EDIBLE OL BOTTLING/FILLING 610 120 730
5.2 | MEALS BAGGING/STORAGE 134 26 160

Total |15 513 3039 |18 552




SUMMARY SHEET - INVESTMENT COST : EQUIPMENT

Schedule 6.8.3.2.

SUMMARY SHEET — INVESTMENT COST

Equipment

AUXILIARY - UNIT COST : 1 000 2% §

Project component

Investment COst

carcied over

No. Description Foreign | Local | Total
2 STEAM BOILERS/MATER TREATMENT - 1573 1 573
2 ELECTRICAL 1190 - 1190
2 | WATER STORAGE 243 : 243
2 | COOLING MATER 131 - 131
2 | COMPRESSED AIR 88 - 88
2 HANDLING AND TRANSPORT 887 - 887
2 EMERGENCY POWER 148 - 148
2 | WORKSHOP EQUIPMENT 365 - 365
2 | LABORATORY 255 - 255

Total | 3 307 1 573 4 880
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SUMMARY SHEET - INVESTMENT COST : EQUIPMENT

Schedule 6.8.3.3.

SUMMARY SHEET — INVESTMENT COST

Equipment  seryice - uNIT : 1000 2w §

{nvestment cost

i component .
Project P carned over

No. Description Foreign | Local | Total

3 INTERCOMMUNICAT ION 56 - 56

3 SEWAGE DISPOSAL - 88 88

3 FIRE PROTECTION 140 60 200

3 OFF ICE MATERIAL = 40 40
3 GENERAL SERVICES TRANSPORT 226 - - 226

3 WEIGHT BRIDGE 40 - | 40

Total | 465 188 | 650
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SUMMARY SHEET - INVESTMENT COST : EQUIVMENT

Schedule 6.8.3.4.

SUMMARY SHEET — INVESTMENT COST

Equipment  SPARE PARTS - UNIT : 1 000 2¥ $
. lnvestment cost

o mponent A

, roject comp carried over
No. Description Foreign | Local Total
4 PRODUCT 10N 1 349 - 1 349
4 AUXIL IARY 232 | 1o 342
4 SERVICE 32 13 45

Total { 1 613 123 (1736
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SUMMARY SHEET - INVESTMENT COST : EQUIPMENT

Schedule 6.8.3.5.

SUMMARY SHEET — INVESTMENT COST
Equipment CIVIL WORK AND BUILDING : } 000 ZW §
. Investment cost

Project component carrnied over
No. Description Foreign | Local | Total
5 CIVIL WORK - 2 432 2 432
5 BUILDING - 7 865 7 865
5 METALLIC FRAME - n 811

T

Total 11108 11108
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CHAPTER 7

FACTORY ORGANIZATION ADN
OVCRHEAD COSTS

Table of Contents
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OVERHEAD COST ESTIMATES

MAINTENANCE OF BUILDINGS AND CIVIL WORKS

INSURANCE

COMMUNICATIONS

TRAVEL

EFFLUENT DISPOSAL

PROTECTIVE CLOTHING

OFF JCE SUPPLIES

HOUSING ALLOWANCES
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1. FACIORY ORGANIZAYION

The Type of operations and services required to schieve the proguction
objectives of the Faclory are the following :

- Managesrent services
- Production process :

. Seeds storage

. Seeds preparation and pressing
. Solvant plant

. Refining plant

. Bottling and conditioning plant
. Laboratory process control

. Utilities

- Maintenance services

. Repair end maintenance of machinery snd equipment, buildings,
vehicules.

- Commercial services

. Handling end internal transport
. Handling and external transport

. Stores for purchased spare parts, packing material, supplies anc
equipment,

. Purchasing of raw material, spare parts snd other supplies.

- Financial services

. budgeting
. Planning control and performance evaluation
. Accountancy

. Finance
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- Adminjistrative services

. General adwministration

. Socis]l and welfare services
. Security

. Wages and salaries

. Personnel] training

These operations and services correspond to the main lines of the

factory organization as indicated in the organization chart.

These operations and services correspond also to cos. centers.

However, for the purposes of this study detailed costs center
sccountancy has not been undertaken. They will take place after the
start-up of the Factory and the final distribution of cost centers will
be adapted to the local requirements and to the preferences of the

future management.




2.

2.1 L ]

2.2.

2.3.

2.4.
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OVLRHEAD COST ESTIMAILS

Schedules 7 shows all overhead costs of the Facltory, on an annual
basis. lotal overhcads, on a financial cost basis, for a typical steaay
state year are 2% 587 GO0 devided as follows :

MAINTENANCE OF BUILDINGS AND CIVIL WORKS

Maintenance of buildings and civil works has been calculated for st an
annual rate of 0.70 % of the "st site"™ value of the fixeo assets (from
SCHEDWLE 6.7 : Project Engineering). An allowance of 2§ 52 GO0 has been
made.

INSURANCE
An annual insurance charge of 2$ 360 GOCG has been assessed. This is

equivalent to a rate of 1.25 % of the "st site”™ value of the initial
fixed assets (buildings, civil works, plant and equipment).

COMMUNICATION

An annual overhead allowance of 2% S0 000 has been made for telex end
telephon charges.

TRAVEL

Amnual allowance of 2$ 40 000 has been made ; this covers all travel
not provided for by the factory car pool.




z.s.

2.6.

207.

2.8.

CFFLUENT DISPOSAL

Ao annual allowance has been mave, the factory does nol generale

except ional) pollution.

PROTECTIVE CLOTKING

An annual allowance of Z$ 35.000 has been made, st an average allowance

of 2% 100 per employee.

OFFICE SUPPLIES

0ffices supplies have been estimeted st Z$ 50.000 per year;

HOUSING

No annual allowance is foreseen for housing. The housing will only be
supplied to the managerial staff and its cost is includea in Chapter
V1, project engineering.
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SCHEDUWLE 7 : OVERHEAD COST ESTIMATES

ZIM $'000, June 1988 Prices

Insert total in Schedule 10.2

ESTIMATE OF PRODUCTION COST

No. |ITEM DESCRIPTION cost
‘000 2%
TOTAL

1. Maintenance, buildings 52

and civil works

2. Insurance 360

3. Communication 50

4. Travel 40

5. Effluent disposal -

6. Protective clothing 35

7. Office supplies 50

8. Housing allowances -

TOTAL

587
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A/ DEFINITIONS

4/ FACTORY ORGANISATION

As detailed in the schedule 8.1, the plant orgenisstion includes
several depsriments, the responsible of each being airectly under
the suthority of the General Menager.

These depariments sre :

- The Technical Department

- The Laboratory Depertment

- The Security Department

- The Coxmercial Department

- The Financial Department

- The Adeinistrative Cepartment.

The Departments sre usually divided in different sections with &
specialized function. For exasple : Seed Storage Section, Proouction

Section and Maintenance and Utilities Sections.
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2/ SALARIES STRUCTURE

For this study, we used the Selary Structure Schedule of the (otton
Herket ing Board referenced : 3rd December 1967 which is sumsarized
in the following l1able :

GRADE S EXAMPLES OF FUNCTIONS

- General Manager
3 - Deputy General Manager
- Head of Department

« Head of Sections
)] - Shift leaders
- Supervisors

-~ Foremen

- Process operators
C - Maintenance Operators
- Accountants

- Secretsries

- Typists
B - Assisteants
- Labour

The deteils are showed in following schedules B.4.1 to 6.4.4.




1.

1.1.

1.2.

1.2.1.
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FACTORY ORGANIZATION

ORGANIZATION CHARY

The schedule 8.1 details - plant orgenization. Under the suthority of
the Genera) Manager with the assistance of & Deputy General menager
(Secretery General Responsible of the strategy), the orgenization chert
includes the following departments :

Technical (seeds storage, production, meintenance end utilities)

Laboratory and quality control

Security (fire brigade, general ssfety, wat chmen)

Commercia) (purchasing, general store, warketing, depots end
transports)
Financial (accountents, computers, cashier)

Administration (general, personnel, social welfare, training)

MANPOWER REQUIREMENTS

LABCUR

The needs of labourers sre detsiled in Menning tables schedules
8.2.1./2/3/4/5/6/1/8/9) .

The labour requirements are based on the following :

a/ Factory running st full capacity the oil mill crush

- Cotton seeds s 56 000 MT
- Sunflower seeds : 6 000 Ml
- Scye beans ¢ 24 000 MI

88 000 M1

and will produce 15 800 MT edible 0il and 48 960 M1 meals.
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b/ Working in continuous, 24 hours per dey, 7 dsys e week, 320 days

c/

per yeer (45 days sre stopped for maintenance, holidays, cleanings,
shut downs, etc..).

Shifts organizstion

- Seeds receiving and bags unloading : 2 shifts - 5 deys/week
- Storage operstors : &4 shifts

- Production : seeds preparaticn and pressing : 4 shifts

- Production : solvent plent : 4 shifts

- Production : refining plant : 3 shifts - 5 days/week

- Production : bottling, filling, packaging - 2 shifts, 5 days/week
- Factory Maintenance : 4 shifts

- Maintenance - workshop : 1 shift - 5 days/week

- Laboratory - 4 shifts except 3 persons in 1 shift

- Comwercial - purchasing 1 shift - 5 days/week

- Commercial - general store - 4 shifts

- Commercial - marketing - 1 shift - 5 days/week

-~ Commercial - transports - 1 shift - 5 days/week

- Finance and administration - 1 snift - 5 days/weeks

- Security : 4 shifts.,

- The total number of workers should be : 351

Number ano assignment of the personnel are defined in the
organizstion chart (schedule 8.1).

Nots : the personnel should be permanent snd no seasonsl personnel

are foreseen.
The resson for the shift orgenizetion are the following :

- kegular supply of oil seeds by the Cotton Marketing Board enc
the GCrain Merketing Boerd. Unloeding the bags during the
dsylight ss much as possible. However the storage operations
must follow the seeas crushing orgenizetion.




ORGANISATION CHART General Manager [ 1 ®
1
1S + 1 Deputy
Secretary LR | Manager
| I
2SS echnical ] )
Secretary Manager 1S znn!:r I ‘ Man '®
7 A— . m\; . Secretary 3SSB1 L
Seeds . intenance + Acountants 1SD1 . Supervisor 1SD3
Storage F roduction nd utilities Laboratory :::; ‘a'ss%‘ca anaivical 12541 1801 . Secretary 48SB4
Head 1s | Head Head 1S  Hoad 10 . Typist Secret. 29584 F Anslytical Account L eece | - Fecest. Telegr. 15884
Cloth 1S D ifg- } Oporator 1S DY Gonoral Storo L Computor 1S01 : Clpvk 43301
o e _Sociol_and Wellae
Keoper2SSC1 | . Sectsuper. 1SD3 | |. goiiors [ Analysts 4S'DV | gypenviser 15D 28SC4
idge °C 1 . Supervisors 4 S'D1 | | . Sect. Suporvisor 1SD1 | Aswistants 4SS'C | g0y Keaper  Clarks 4SSC4  Suparvisor 1S :
20 US *C{ . Delinting 24 SS°C1| | . Operators 4ss*c1 | Clerk 185°C1 _Marketing Section | Cashier 188C¢ - Clork 28 !
ators 12 SS°C1| . Decort. 12 $S°C1| | . Assistants aus'gy | Cleaner 1USBY Mead 1SD4 - Modical Nurse 1
12 US*BY). wmpintenance . Secretary 2SSB4 Security o
. Pressing 12 SS'C1| | sect. Superv. 1SD4 . Clerks 1SC4 . Suporvisor 1SD3 s
12 us'B1| | Factory 8SsCt _Eire_Brigade
L Soivent Plant . Mechanics 4S°D1 L Depot anJ Transcert . Supervisor 1801
. Sect. W 1S03 . Elect./inst. 4S°D1 . Head 1SD4 . Firemen 12S8S°'C3 3
. Supervisors4 S°O1 ~Warkshop . Shipping Superv. 28S'C4 || giard . Clerks C41S
. Operators 4 SS *C1 . Machanics 2SD1 - Handling 10°81 . Gate Keepers 8°8A Cl488
. Assistant 4 US*BY 28sCt . Forklift Drivers 488°C1 L_QOffices Cleanars B14US
._Ratining plant . Greaser 1USB1 . Clerk 288*C1 i
. Sect. superv 1 SD3 . ElecVinst. 3SSC1 . Truck Drivers $SSC1 . Training Supervisors D318
. Supervisors 3 S'DY - Welders 2SSC1 . Car Drivers 38SC1 . Clerks C1288
.Neuraop 3 SS'CI -:"‘"‘ isg:
‘ n"“" g : :ssg:  Garage Moca 1SD1
" nesistants 3 Us'py - 100! Keoper 1SSC1 -~
) . . Handling 2USB1 @ands = Skilled Personne!
-_Mnn.nhnl sS = Semi Skilied Personnel
. ss:“ superv ;:g? us = Unskilled Parsonnel
\ O’f""m"“"'sssc“ ) = Shilt Personnel
. Assivtants 12 USB1
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Seeds preparstion, pressing snd solvent extrection are equipment

which is long to stert end sust run jn continuous.

Refining will be in over cepscity end 3 shifts - 5 days/week are

sufficient.

Bottling, filling, packaging must run during the daylight for

quality control.

Boilers, maintenance of fsctory, laboratory, security ano fire
brigede, genersl store (spare perts) must follow the seeds
crushing orgsnization, except some sctivities in lsboratory,

maintenance workshop, which cen work in one shift.

The finished products : meals, edible oil will be shipped in 2
shifts.

Other departments : financial, esdministrstion, commercial,

management will work in one shift.

d/ The whole labour workers will be originated from ZIMBABWE

1.2.2. LABOUR QUALIFICATICN

According to their sssignment, we have determined three categories of

personnel in relation with their qualificstion requirements.

a/ Skilled personnel

They include, the chief of section, shift leaders, supervisors or
foremen. They should have, 8 high school education and some
experience in oilseeds milling end edible oil menufacturing.

According to the salary structure received from the Cotton Marketing
Board, we divided this cetegory in 3 salery renges D1, D3, Da4.




b/

c/
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Semj-skilled personnel (SS)

The process operslors need & preliminary professional skill and must
be chosen during the erection end training phase for their
demontrated capability.

The laborstory personnel must be chemist and greousted form
technical school.

The professionnal people like welders, electricians, mechanists,
fitters, accountants, secreteries, etc.. shall have the correspon-
ding skill and diploma plus some experience in industry.

we have divided this category in 3 salery renges : C1, (3, C4.

Unskilleo personnel (US)

Unskilled Personnel correspond to the personnel who do not have any
particular qualification. We have dgivided this cstegory in 2 salary

ranges : B1 and E4.

The schedule 8.2.9 shows the reperti’ion for esch category in each
department, with the following distribution :

- Skilled s ¢ 6
D3 : 13
n o 32

- Semj-skilled C46 : 28
€3 : 16
c1 : 123

- Unskilled B4 : 20
BT : 113

'o]u.'...I.....'.......... 351
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STAFF
The needs of staff sre deteiled in the Manning Teble (schedule 6.3).

It includes the top ten men (Menagers, Engineers, etc..) in the
organizastion chart. They shall have a University degree snd & grest
experience in industry in general, end 0il seeds milling end eaible

oils in particular.

According to the salary structure of C.M.B. we have divided this

category in 7 saleries ranges : €1, £2, E3, E4, E5, b6, E7.

We have also included the 2 main secretaries in the staff. Therefore

this staff represents 12 persons.

The tctal personnel will be : Labour : 351 + Staff : 12 = 363 persons.

COSTS ESTIMATES

COSTS ESTIMATES AT FULL ACTIVITY (FROM YEAR &)

FINANCIAL COST OF WAGES AND SALARIES

According to the salary structure of C.M.B., we have calculated the

yearly wages and salaries for each category.

REMARK : sccording to informations received in ZIMBABWE and
difficulties to sppoint the necessary staff st & very high level we
have increased considerably the figures which heo been received. lhe
salaries that we suggest sre alsoc the ones utilized in the private
sector. Nevertheless the whole staff will be origineted from ZIMBAGWE.

For the wages, we have taken the meximum vslue in the C.M.B.

We have 8lso calculaled the surcharge which represents sbout : 25 -
30 % of the wages and 20 - 25 % of the sslaries.
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2.1.2. PRGDUCTICN COSTS WAGES

The schedules B8.5.1. end 8.5.2. ere giving the wages in each cepartsent
and each cstegory. we have separated the wages in verisble costs and

fixed costs.

- Schedules 6.5.1. - varisbles for the personnel working in 3 end &
shifts.

- Schedule B.5.2. fixed for the personnel in one and two shifts which

cannot be changed in case of production decreasing.

The production costs - wages sre estinated as follows :

. Variable s 2% : 2 818 400
. Fixes : 2% : 2 455 434

5 273 834 # 5,3 millions 7§

2.1.3. PRODUCTION CCSTS - SALARIES

the schedule €.6 is giving the saleries in each department ana each

category.

The production costs saleries sre estimated et : 2% 561 192,b64.

2.1.4. TCTAL WAGES ANC SALARIES

hages : 2% S5 273 834
Selaries : 1% 561 193

10TALcc... 28 5835027 4 5,85 millions Z$

' '""Al......zs




COSIS ESTIMATES IN BUILD UP YEARS (1.2. and 3)

During the build up period the utilizalion rate incresse will be as

follows :

Year 1 30
Year 2 60
Year 3 90

The only possibility to reduce the costs if the activity is oecreesing
is to run the oil mill in 3 shifts - 5 dsys a week instead of & shifts
- 7 days a week - By running 5 days in continuous the losses during
starting the plan will be minirized.

Therefore, the number of working days per year will be :
(5 days x 46 weeks) - 10 deys bolidays = 230

The maximum utilizetion rate in 3 shifts will be :

23c #72%

320

Consequently, it will be possible to run in 3 shifts only in the years
1 and 2.

Curing years 1 and 2, it will be also possible to run in one shift,
5 days 8 week at the oil seeds receiving, bottling ano filling and

finished products shipping.

The schedule 8.7 is an estimate of the varisble costs cutting down in
the year 1 and 2.

Consequent ]y, the total wages and seleries in yeer 1 end 2 will be :

2% = 5 019 832
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2.1.2. PROCUCTION COSIS WACES

The schedules B.5.1. snc 8.5.2. ere giving the wages in esch cepartsent
and each category. We have separated the wages in verisble costs ano

fixed costs.

— Schedules 8.5.1. - verisbles for the personnel working in 3 and &
shifts.

- Schedule 8.5.2. fixed for the personnel in one and two shifts which
cannot be changed in case of production decreasing.

The production costs - wages sre estisated as follows :

. Veriable : 2% : 2 818 400
. Fixes s 2% : 2 455 434
JOTAL.co...2$ =5 273 838 # 5,3 millions %

2.1.3. PRCCUCTICA CGSTS - SALARIES

the schedule 8.6 is giving the saleries in each department and esch
category.

The production costs saleries are estimated st : 2$ 561 192,64.

2.1.4. TOTAL WAGES AND SALARIES

Wages : 2% 5 273 834
Sslaries : 7% %1 193

10TAL..... 2§ 5835027 # 5,85 millions I$
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2.3. COSTS ESTIMATES -~ SUMMARY 2%

Year 1 Year 2 Yesr 3 irom Year 4§

5 019 832 5 019 832 5 835 027 5 635 027

# 5,62 willions 5.02 millions 5.85 millions 5.85 millions
3. PRE-PRODUCTION PHASE

3.1. FROM THE BEGINNING OF PROJECT

During the pre-production phase some technical personnel end staff will
be foreseen in order :

8/ To participate and follow the erection works and planning

b/ To be informed on the new plant

¢/ To be trainec on the technology which will be utilized.

In schedule £.6, we have listed the suggested manpower necesssry ouring

the pre-production phase in each department and each ceategory.

The tote]l workers during the pre-production phese will be : 37.

In schedule 6.9, we have listed the staff which will be of 6 persons
from the General Manager end his Secretary to the top Engineers enc

Technicians who will have to manaye the plant.

The costs estimetes per yesr during the pre-production phese sre :

Wages Z$ = 755 689.72
Salarjes 2§ = 291 456.68

TOIAL...... 1 047 146.40
4 1,05 millions 2%
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According to the plenning developped in Chepter IX : jmplesentstion
scheduling, the pre-production phsse will lest 2 yesrs.

BEFORE START UP

Before starting up the plant the following works hsve to be done :
- supply the necessary oil seeds

- supply the chewicals

supply the combustible

- supply the packaging materials

perticipate to the equipxent pre-commissioning.

Therefore, we consider that 3 months before start-up the sanpower

foreseen in yesr 1 will be necessary.

COSTS ESTIMATES DURING THE PRE-PRODUCTION PHASE (28)

Year-1 Yesr O
from the beginning 1 047 146 1 047 146
of project
Before start-up - 993 171

'o‘u..'....-......O-.' ‘ m’ 1“ 2 m 317
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TRAINING OF THE PERSONNEL

TRAINING SERVICES

Refering to the qualification needed for the personnel, this paragraph
describes the selection and training ectivities foreseen for the
personnel of the factory. Iraining will be theoriticel and precticsl on
the job.

The training services to be carried out are sussarised hereafter and

include.

kansgement, coordination, technicel and didactic essistence in

relation with specific theoritical end practical on the job trsining.

- Preparation and supply of complete sets of training menuals necessery
to hold the basic theoritical and practical course.

- Basic theoritical and pratical on the job course.

- Logistic essistance in all treining phases which will be conductea
abroad.

- General assistance during the selection sno recrutment of the
personnel .

PERSONNEL IN TRAINING

The personne) in training will be the one appointed since the beginning
of the project listed in scheoules 8.7 end 6.8. Some of them with key
position in sddition of treining on site will elso be trsined ebroad.
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TRAINING ABROAD

The training will be cerried out ebrosd in similer oil mills, crushing
0i) seeds end producing edible oils eno mesls.

Training will be theoritical end practicel :

- Basic theoritical] courses :
The objective is to ensble personne] in training to scquire practical
knowledge of the type of operstions necessary to perfore the
corresponding job.

- Basic theoritical courses :

The purpose of these courses is to provide a detailed explanation of
the factory, plent description, process in theory, review of spcifi-
cations documents, snalysis end laboratory general procedures,
saintenance organization, analytical accounting (yields, specifice-

tions, etc..).
- Pratical training
The objective is to enable personnel in training to acquire practical

knowledge of the type of operations necessary to perform the
corresponding job.




The treining will be performea for the following personnel :

DESIGNATION DURATION OF IN ADVANCE BEFORE
TRAINING ABROAD START-UP

Technical Kanager 3 months 1,5 yesr
Product ion Head 3 months 1,5 year
Vaintenance Head 3 wonths 1,5 year
L aboratory Supervisor 2 months 1 yesr
Seeds storage sup. 2 wonths 1 year
Seeds Prep. snd
Fressing supervisor 3 months year
Solvent Plant sup. 3 months year
Refining sup. 3 months year
bottling filling sup. 2 months year
workshep sup. 3 wonths year

10TAL 27 men/month

The men once trained must take part into the factory erection anc train

their own personnel.

4.2.2. TRAINING ON SITE

Training on site will be carried out during the fingl erection,
pre-commissionning, start-up end commissionning of the plant until the
take over by the Investor.

The objective is to let the personnel in training ecquire direct
experience of their plant and equipments end scquire or complete their
theoritical knowledge in :

- Theoritical course in classroom
- Practicel course on site.
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Ine personnel in training will be assigned to their futurz position and
w1l] be present during final assembly, mechanicz] testing operation and

star: up of the factory.

The i(raining will be performed for :

- Process operators

- Ma:ntenance personnel (mechanical, 2lectrical. instrussazation)
- tezoratory personnel.

The :rasining period will last 3 months.

EXPATRIATE PERSONNEL FOR TRAINING, PLANT START U2 AND TECH\ICAL
ASSISTANCE

a; Stert up of the plant

We consider that during a period of 3 months, the following
personnel will be necessary :

(L.

Psrticipation of the site manager previously in charge aof the
eraction coordination :

2 Process Engineers

1 Hechanical Engineer
1 Zlectrical Engineer
1 nstrument Engineer

IC7aL  : 18 man.months.

b/ Irzining and Technical Assistance

H

we consider that the following personnel will be necessary :

1 rrocess Engineer, coordinator of formation : 6 monins

1 *roduction Manager : 12 montns

1 echnical Engineer : 12 monias
1 Zlectrical Enyineer : 6 months

1 :nstrument Engineer
1OTAL : 42 man.months.
GEERAL T0TAL : 60 man.months.

: 6 montns
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The corresponding costs are included under the heading “TECHNOLOGY™ of
the chapter "PROJECT ENGINECRING™.

5. MANPOMER : SUMMARY

The cost estimates for the manpower section during the life of the
project are as follows :

5.1. PRE-PRODUCTION PERIOD

Year-1 Personnel : 2% 1 047 146
Year 2 Personnel : 2$ 2 040 317

5.2. FIRST YEARS OF PRODUCTION

Year 3 Personnel : Z¢ 5 019 832
Year 4 Personnel 2% 5 019 832
Year 5 Personnel : 2$ 5 835 027

*

5.3. FULL ACTIVITY

From Year 6 $ 5 835 027.
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E .oZo‘o -
seeds receiving WAGES CATEGORIES (HO of WOI‘kQ!‘S)
SECTION and storage
Skilled|Skilled] Skilled |Semi-skilled|Semi-skilled|Semi-skilled|Unskilled|Unskilled}TOTAL
FUNCTION Shift D4 D3 D1 (ol c3 c1 B4 B1
1 1 superv. 2 3
Seeds receiving 11 1 superv, 1 2
and storage
I11
IV
TOTAL 5
o I 10 10
T 10 10
Bags unloading 111 n
&
Iv
v
TOTAL 20 20
I 3 3
11 3 3
Storage operators 111 3
Iv 3
TOTAL 12 12
TOTAL 2 15 20 37




SCHEDULE B8.2.2. - MANNING TABLE - LABOUR

WAGES CATEGDRIES (no of workers)
SECTIUN : PRODUCTION
Skilled|Skilled Skilled Semi-skilled]Semi-skilledjSemi-skilled|Unskilled]Unskilled TOTAL
FUNCTION Shift D4 D3 D1 Ca4 c3 c1 B4 81
Supervisor |Supervisor Operators Assistants
I 1 1 12 12 26
Seeds preparation 11 1 12 12 25
and pressing
111 1 12 12 25
Iv 1 12 12 25
TOTAL 1 4 48 48 101
1 1 1 1 1 4
I1 1 1 1 3 ~N
4
Solvent plant 111 1 1 1 3
Iv 1 1 1 3
TOTAL 1 4 4 4 13
I 1 1 3 1 6
11 1 3 1 5
Refining plant I11 1 3 1 5
1v
TOTAL 1 3 9 3 16
TOTAL 3 11 61 55 130
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SCHEDULE 8.2.3. - MANNING TABLE - LABOUR

SECTION : PRODUCTION

WAGES CATEGORIES (no of workers)

(cont inued)
Skilled|Skilled Skilled Semi-skilled|Semi-skilled|Semi-skilled|Unskilled|Unskilled TOTAL
FUNCTION shift 04 D3 D1 Ca c3 c1 84 81
Supervisor |Supervisor Operators Assistants
I 1 1 3 6 1
Bottling filling 11 1 3 6 10
I11
Iv
TOTAL 1 2 6 12 21
I
I1
I1I
1v
TOTAL
I
Il
111
Iv
TOTAL
TOTAL 4 13 67 67 151

Oy




SCHEDULE 8.2.4. - MANNING TABLE - LABOUR

SECTION : MAINTENANCE WAGES CATEGORIES (no of workers)
and UTILITIES
Skilled Skilled Skilled |Semi-skilled|Semi-skilled|{Semi-skilled]UnskilledjUnskilled | TOTAL
FUNCTION Shift Da D3 D1 Ca C3 c1 84 B1
Supervisor Operstors Assistants
1 1 1 1 3
Boilers 11 1 1 2
111 1 1 2
1v 1 1 2
TOTAL 1 4 4 9
1 2 2
11 2 2
Factory maintenance
111 2 2
1v 2 2
TOTAL 8 8
)| 1 5 10 3 19
11
Workshop
111
IV
TOTAL 1 5 10 3 19
TOTAL 2 5 14 7 36
ol G G G G & O OF o G O G & T e

982
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SCHEDULE 8.2.5. - MANNING TABLE - LABOUR

DEPARTMENT : LABORATORY WAGES CATEGORIES (no of workers)
Skilled Skilled Skilled |Semi-skilled]|Semi-skilled|Semi-skilled]Unskilled|Unskilled | TOTAL
FUNCTION Shift D4 03 D1 Ca4 c3 c1 84 B1
Supervisor Operators Assistants
I 1 1 1 3
Personnel working 11
by the day
I11
1v
TOTAL 1 1 1 3
I 1 1 2
11 1 1 2
Personnel in ®
shifts 111 1 1 2 -
Iv 1 1 2
TOTAL 4 4 8
I
11
111
1v
TOTAL

TOTAL 1 4 ) 1 11




SCHEDULE 8.2.6. - MANNING TABLE - LABOUR

OEPARTMENT : COMMERCIAL WAGES CAIEGORIES (no of workers)

Skilled Skilled Skilled |Semi~skilled]|Semi-skilled|Semi-skilled|Unakilled|Unskilled
FUNCTION Shift D4 D3 D1 C4 Cc3 c1 B4 81

Supervisor Operators Assistants

1 3 1

Purchasing and 1 1
General store

1

Marketing

Depot and
Transport




DEPARTMENT

t FINANCE and
ADMINISTRATION

WAGES CATEGORIES (no of workers)

FUNCTION

Shift

Skilled
D4

Skilled
D3

Skilled
D1

Semi-skilled
(o]

Semj-skilled
c3

Semi-skilled
C1

Unskilled
84

Unskilled
81

TOTAL

Finance

1"

17

11

111

Iv

TOTAL

1"

17

Administration

12

25

11

111

1v

TOTAL

12

25

Il

111

1v

TOTAL

TOTAL

1"

12

42

Gl G G &) G5 G5 G G G G G & T & G & G o = e ¢
SCHEDULE B8.2.7. - MANNING TABLE - LABOUR

682




SCHEDULE 8.2.8. ~ MANNING TABLE - LABOUR

DEPARTMENT : SECURITY

WAGES CATEGORIES (no of workers)

FUNCTION

Shift

Skilled
D4

Skilled
D3

Skilled
D1

Semi-skilled
Ca

Semi-skilled
c3

Semi-akilled
c1

Unskilled
84

Unekilled
81

Fire Brigade

Ceneral safety

WIN]I ]I ] v ] W] @] W) &




SCHEDULE 8.2.9. - MANNING TABLE - LABOUR

SUMMARY

WAGES CATEGORIES (no of workers)

DEPARTMENT
Skilled Skilled Skilled |Semi-okilled|Semi-skilled|Semi-skilled{Unskilled{Unskilled TOTAL
L4 (1) ] D1 c4 Cc3 C1 84 81
- Seeds receiving and 2 15 20 37
storage

- Production 4 13 67 67 151
- Maintenance and utilities 2 S 8 14 7 36
- Laboratory 1 4 S 1 11
- Commercial 3 1 5 25 4 14 52
- Finance and Administration 3 3 1 1 12 8 4 2
- Security 1 1 12 8 22
TOTAL é 13 32 28 16 123 20 13 351

162



SCHEDULE B8.3. - MANNING TABLE - STAFF

SALARIES CATEGORIES (N°® of staff)

FUNCTION E4 €3 €2 €1 Secrg;arlcs
[0

General Manager
- Deputy General Manager

Technical Manager

- Commercial Manager
Financial Manager
Administration Manager
Head Production

~Head Maintenance/utilities

= Head Laboratory

- Head seeds receiving/
storage

- Secretaries

TOTAL




SCHEDULE 8.4.1. - FINANCIAL COST OF WAGES AND SALARIES

GRADE E 1 €2 £3 £4 ES £6 €7
Annual basic salary 25 000 30 000 35 000 45 000 50 000 60 000 70 000
| Holiday benefit 120 % - - - - - - -
monthly salary
or $ 1100 1 100 1 100 1 100 1 100 1 100 1 100 1 100
Pension 4 250 S 100 5 950 7 650 8 500 10 200 11 900
17 % of basic
Group live cover 53.25 63.9 74.55 95.85 106.5 127.8 149.1
0,213 % /basic
Workmen compensat ion 161.82 192.82 223.82 285,82 316.82 378.82 440,82
0,62 % of earnings
Medical aid 95.60 95.60 95.60 95.60 95.60 95.60 95.60
Education levy 261 3N 361 461 511 611 711
1 % of earning
TOTAL 30 921,67 |36 863,32 142 804,97 |54 688,27 |60 629,92 |72 513,22 |84 396,52




SCHEDULE B8.4.2. FINANCIAL COST OF WAGES AND SALARIES

GRADE

Annual basic salary

Holiday benefit 120 %
monthly salary

or $ 1100 1 100 1 100 1 100

Pension 3 400 3 910 4 250
17 % of basic

Group live cover 42.6 48.99 53.25
0,213 % /basic

Workmen compensation 130.82 149.42 161.82
0,62 % of earnings

Medical aid 95.60 95.60 95.60

Education levy 21 241 261
1 % of earning

28 545,01 |30 921,67




SCHEDULE 8.4.3. FINANCIAL COST OF WAGES AND SALARIES

GRADE c1 c3 C4
Annual basic salary 12 000 15 000 16 000
Holiday benefit 120 % - - -
monthly salary
or $ 1100 1 100 1 100 1 100
Pension 2 040 2 550 2 720
17 % of basic
Group live cover 25,56 31.95 34.08
0,213 % /basic
Workmen compensation 81.22 99.82 106.02
G,62 % of earnings
Medical aid 95.60 95,60 95.60
Education levy 131 161 171
1 % of earning
TOTAL 15 473,38 119 038,37 |20 226,70

Ch2



SCHEDULE B8.4.4. FINANCIAL COST OF WAGES AND SALARIES

GRADE

Annual basic salary

Holiday benefit 120 %
monthly salary

or $ 1100

Pension
17 % of basic

Group live cover
0,213 % /basic

Workmen compensation
0,62 % of earnings

Medical aid

Education levy
1 % of earning

7 821.58 {12 994.70
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SCHEDULE 8.5.1 - ESTIMATE OF PRODUCTION COSTS - WAGES
VARIARLE COSTS - ZIMBABWE DOLLARS
VARIABLE CDSTS - WAGE CATEGORIES (N® OF WORKERS)
DEPARTMENT OR SECTION
Skilled|Skilled| Skilled |Semi~-skilled{Semi-skilled|Semi-~skilledjUnskilled|Unskilled TOTAL
Da D3 D1 (o] c3 c1 B4 B1
- Seeds receiving and 12 20 32
storage
- Production 13 67 67 147
- Maintenance and utilities 8 4 4 16
- Laboratory 4 4 8
- Commercial 4 4 8
- TOTAL N° OF WORKERS 25 12 79 95 211
- Individual wage per year 20 000 15 000 12 000 6 000
- Surcharge o 4 980,02 4 038,37 3 473,38 1 821,50
- Sub-total individual wage 24 980,02 19 038,37 15 473,38 7 821,50
- TOTAL WAGES PER YEAR 624 500,50 228 460,44 |1 222 397,02 743 042,5012 818 400,46

gt e e

L62



SCHEDULE 8.5.2 - ESTIMATE OF PRODUCTION COSTS - WAGES
FIXED COSTS - ZIMBABWE DOLLARS

DEPARTMENT 0i. SECTION

VARIABLE COSTS - WAGE CATEGORIES (N° OF WORKERS)

Skilled | Skilled | Skilled |Semi-skilled|Semi-skilled|Semi-skilled|Unskilled|Unskilled YOTAL
D4 D3 D1 c4 c3 C1 B4 B1
- Seeds receiving and 2 3 3
storage 4
- Production 4 20
- Maintenance and utilities 2 5 10 3 3
- Laboratory 1 1 1 a4
- Commercial 3 5 21 4 10 4z
- Finance - Administration 1 1" 1 12 8 4 22
- Security 3 3 12 8
1 1
- TOTAL N°® OF WORKERS 6 13 7 28 4 44 20 18 140
- Individual wage per year 25000 23000 20000 16000 15000 12000 10000 600
0
: 23;52:{9T individual 5921,67 | 5541,012 4980,02 4226,70 4038, 37 3473,38 2994,70f 18B21,50
al individual wage|30921,67 28541,012 24980,02| 20226,70 19038, 37 15473,38 12994,70( 7821,50
- TOTAL W
AL WAGES PER YEAR 185530,02 371033,13 174860, 14 566347,60 76153,48 680828,72,02 259894,00 140787,000 2455434 ,09




SCHEDULE 8.6 - ESTIMATE OF PRODUCTION COSTS : SALARIES - ZIMBABWE DOLLARS

DEPARTMENT OR SECTION

SALARY CATEGORIES (N° UF STAFF)

€7 E6 ES €4 £3 £2 €1 €3 TOTAL
Secretaries T
- General Manager 1 1
- Deputy General Manager 1 ]
- Technical Manager 1 1
- Commercial Manager 1 1
- Financial Manager 1 1
- Administration Manager 1 1
- Head Production 1 1
- Head Maintenance/utilities 1 1
- Head Laboratory 1 1
- Head seeds receiving/storage 1 1
- Secretaries 2 2
TOTAL 1 2 1 1 1 2 2 2 i2
- Individual salary per year 70 000 60 000 50 000 45 000 35 000 30 000 25 000 15 000
- Surcharge 14396,52 | 12513,22 | 10624,92 | 9688,27 7804,97 6863,32 5921,67 4038,37
- Sub-total Individual salary 84396,52 | 72513,22 | 60629,92 |54688,27 |42804,97 |(36863,32 |30921,67 | 19038,37
- Total salaries per year 84396,52 |145026,44 | 60629,92 |54688,27 |42804,97 |73726,64 |61843,34 | 38076,74 |561192,80




SCHEDULE 8.7 - ESTIMATE OF PRODUCTION COSTS - WAGES ZIMBABWE DOLLARS
VARIABLE COSTS - CUTTING DOWN IN YEAR 1 AND YEAR 2

DEPARTMENY OR SECTION

VARIABLE COSTS IN YEAR 1 AND 2 (N° OF WORKERS REDUCED)

Skilled|Skilled] Skilled |}Semi-skilled|Semi-skilled}Semi-skilled]Unskilled]Unskilled TOTAL
D4 D3 D1 Ca C3 C1 B4 B1

Seeds stu.age bags - 1 10 11
unloading
Storaye operator 3 3 6
Production 2 13 13 28
Bottling filling 1 3 6 10
Boilers and factory 2 1 1 4
maintenance
Laboratory 1 2
Commercial 2 2 4
TOTAL N°® OF WORKERS 7 3 20 35 65
Individual wage per year 20 000 15 000 12 000 6 000
Surcharge 4 980,02 4 038,37 3 473,38 1 821,50
Sub-total ivdividual wage 24 980,02 19 038,37 15 473,38 7 821,50
TOTAL wWAGES PER YEAR 174 860,14 5 7115,11  |309 467,60 273 752,50)815 195,35

00z



SCHEDULE 8.9 - STAFF TABLE DURING THE PRODUCTION TABLE - ZIMBABWE DOLLARS

DEPARTMENT OR SECTION

SALARY CATEGORIES (N°® OF STAFF)

E7 €6 ES E4 €3 €2 E1 C3 TOTAL
- General Manager 1 1
- Technical Manager 1 1
- Financial Manager 1 1
- Head Production 1 1
- Head Maintenance 1
- Secretary 1 1 1
TOTAL NUMBER OF STAFF 1 1 1 2 1 6
- Individual salary per year 84 396,52 |72 512,22 |60 629,92 36 863,32 19 038,37
- TOTAL SALARIES PZR YEAR 84 396,52 |72 513,22 |60 629,92 73 726,64 19 038,37 291 456,68

=S
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SCHEDULE 8.8 - MANPOWER MANNING TABLE - ZIMBABWE DOLLARS
DURING THE PRE-PRODUCTION PHASE

DEPARTMENT OR SECTION

VARIABLE COSTS IN YEAR 1 AND 2 (N°® OF WORKERS REDUCED)

Skilled |Skilled |[Skilled |[Semi-skilled|Semi-skille|Semi-skilledjUnskilledjUnskilled TOTAL
D4 D3 D1 C4 C3 C1 B4 B1
- Seeds storage 1 superv. 2 operators 3
- Seeds preparation and 1 superv, 6 operators 7
pressing 1 superv. 2 operators 3
- Solvent plant 1 superv. 2 operators 3
- Bottling filling 1 superv. 2 operators 3
- Boilers 1 superv. 2 operators 3
Factory maintenance 2
- Workshop 1 superv. 2 1 3
- Laboratory 1 superv. 1
- Security 1 8 9
= TOTAL Nr OF WORKERS 3 3 ? 14 2 8 37
- Individual wage per year |30921.67 |28541.01]24980.02 19038,37 15473.38 |12994,.38
- TOTAL WAGES PER YEAR 92765.01 |86623.M3]174860. 14 266537.18 30946.76 |103957.60 755689, 72

909/ 20¢
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9.1.

9.2.

IMPLEMENTATION SCHEDUL ING

The implementation ectivities will proceed in steges, in line with the

progress of the preject.

PREPARAYORY STAGE

Activities during this stsge mainly include :
- A decision on the ownership end control of the new investment :
. AMA/CMB solo or
. Joint venture with Industrial Development Corporstion (1.0.C) or
. Joint pertnership with 8 functioning compeny or
. Any other option to be chosen b, the Government .
- A decision on project financing, both foreign and local currency.
- A decision on the capacity of the new plent.
- A decision on site selection and purchsse of land.
- A decision on the type of contracts required on a basis of work
division between owner and contractor with two extremes :

. Turnkey contract

. Reimbursable contract

PROJECT EXECUTION

Project execution consists of the main following functions sna steges :
Direction coordination and control of the Project.

- [ngineering

. Process engineering
. Basic engineering

. Detailed engineering.
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~ Procuresent

. Material and equipment specifications

. Appointment of suppliers and subcontractors

. Inspection of ecuipments and materials

. Follow up of the contracts

- Reception - Transportstion of msterials and equipments.

~ Construction

. Land preparation

. Civil works

. Equipment

. Electrical and utilities works.

~ Commissionning

. Mechanical acceptance
. Garantee test runs
. Commissionning up to full operating conditions.

- Assistance in operation and training

After the entry into force of the contract with the contractor, we
consider that the project could be complemented within a period of
23 months.

Period between the entry into force date of the contract and the

beginning of Industrial operation.

The main stages of the project execution are indicated in the

attached schedule.
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X. FINANCIAL AND ECONOMIC EVALUATION

This Chapter puts together the data contained in the preceding chapters
in order to arrive at a financial and economic evalustion of the
project. Other data are also introduced for the calculation of working
capital requirements and corporate income tax. The chapter is divided
in three parts, viz Basic Data, Financial Analysis, and Economic
Cost-Benefit Analysis. The first part presents the basic data assembled
in a systematic way under the headings : investment costs, production
costs, and sales ; it then provides input data for working capital
requirements, financing requirements and corporate income tax. The
second part provides production costs and working capital estimates and
the main project schedules which are the cash flow table, net income
statement and balance sheet. Third part assesses the impact of the
project on the foreign exchange balance, employment and income, rural

development and public finances.
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USE OF COMFAR

In the gresent study, we used the UNIDO's computer Model for
feasibility analysis and reporting - COMFAR.

The financial results appear on 9 Comfar schedules as indicated below.

1 Summary Sheet

2 Total Initial Investment

3 Investment during production
4 Total production costs

5 Working capital required

6 Source of finance

7 Cashflow tables

8 Net income statement

9 Balance sheet.
The following documents are attached to this Chapter :

1/ For the 330 t/day plant, which was described in detail in this study
as the BASE CASE, we give the complete set of Comfar schedules.

2/ For the sensivity analysis on sales prices, costs prices, inflation,

etc..
We give the summary sheets, which show the IRR.

3/ For the scenario 11 (plant of 165 t/d) we give also the summary

sheet.

Nota : The related case is indicated in each schedule. Ex : "BASE CASE"

or "plus 10 % on sales prices"”.
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10.1. BASIC DATA (FOR EVALUATION,

The basic data which follow, relate to be base case. Other alternatives
such a two smaller plants have been eliminated at an early stage as
being obviously less economic than the option retained.

10.1.1. INVESTMENT

10.1.1.1. Initial investment

Initial technical investment includes civil engineering and buildings,
equipment with spare parts, installation, and engineering design with
technical assistance ant training, totalling 2$ 49 168 000, distributed
as follows (from Chapter VI) :

000 2§
Design, technical assistance, training......ccecceess 8 104
Equipment, including spare parts, transportation and
Installation ceceeececrscrsercscasscsssrscrcacscnocces 28 B35
Civil engineering and buildingS....ccccecevscccccecss 12 219

TOTAL technical investment.....cccceeoscscececccccces 49 168

of which imported equipment..... 30 957
of which local expenseS......... 18 211

For imported equipment, estimates were obtained in French Francs (FF)
and converted into Z$ at the rate of 1 2$ = 3.7 FF.

In addition to this technical investment, there is also land (2% SO
000) and site preparation (2$ 2 150 000) end housing for management

staff (2$ 400,000), which sre entirely local expenses.

Total initial investment will thus amount to Z$ 51 768 000 divided

between :

Technical investment cccecececccccsvosscrccencesace 49 168
Land and site preparation...ceeevevecccecccrovcvcoce 2 200
Housimlll.ll'..."'.l’ll.ll'...l..ll.l.."‘..’..‘. 400

10'“.....0..............'..l...‘.'..."..’ m'. zs 51 768




TABLE 10.1

TECHNICAL INVESTMENT

000's 2% ! TOTAL YEAR 1 YEAR 2 YEAR 3
Design, technical assistance, training 8,104 3,080 3,224 1,800
of which :

- Foreign 7,540 3,040 3,000 1,500
- Local 564 40 224 300
Equipment incl. spare parts and trans- | 24,512 2,452 22,066
portation of which :

- Foreign 22,634 2,264 20,370

- Local 1,878 188 1,690
Installation of which : 4,333 - ., 333

- Foreign 773 - 773

- Local 3,560 - 3,560

Civil engineering and buildings 12,219 6,110 6,109

of which : -

- Foreign - -

- Local 12,219 6,110 6,109

Total : Technical investment 49,168 11,142 35,726 | 1,800
of which :

- Foreign 30,957 11,642 24,143 1,500
- Local 18,21 5,304 11,583 300

ctle
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Renewals and residual velues

The equipment of this plant, excluding plant and road vehicles,
normally has a technical life over 15 years. Since for study purposes
the project production period is limited to 15 years, no renewal of

major investment will have to be considered, except for :

000's 2%
- Several plant vehicles ..cccccecccccccnscacsccccss 339
- Two trailer truckS.eeececcovessaccssococcccsscscse 331
- Two light trukS...cceseeecccescccscaccscscnnoncece 46
- Three pasSenger CalS...ssccsccssccscsssssccoscoces 122
TOTAL ccecesesccsocscsossecacsscsscscscssosssccnancos 838

These vehicles will be serviceable for sbout 5 years and will have
therefore to be replaced in the 6th year of production and again in the
11th year.

Residual values are difficult to assess and are not of much
significance in this context. To simplify the case, no residual value

was considered.

Depreciation of assets

Allowable depreciation is defined by the local tax code which in
ZIMBABWE allows :

- 5 % /year for buildings

- 10 %/year for equipment

- 10 %/year for incorporate assets
- 20 %/year for road vehicles.
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The depreciation to be considered for tax purposes is therefore as
follows during the first ten years : 2$ 4 891 000.

After the first ten years, the depreciation schedule is rediuczd to
2% 906,000. The depreciation of road vehicles is continuing over the
whole life of the project because they are being renewed very five

years.

Pre-production expenditures

They are incurred for activities preparatory to production : hiring and

training of management staff and workers, test runs and start-up

expenses. They have been estimated to amount to 2$ 1,047,000 in year 1

and 2,040,000 in year 2 (Chapter VIII).

OPERATING EXPENDITURES

Production Costs are made of Raw Materials (from CHAPTER 1V),
Utilities, Chemicals and Various Materials Inputs (from Chapter VI),
Packaging Materials (from Chapter 11I1), Overheads (from Chapter VII)
and Manpower (from Chapter VIII).

Other operating expenditures associated to production activities are

transportation of packaged o.l to wholesalers, warehouses and main

depot stations (from Chapter III) and some local taxes (from
Chapter V).
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All operating expenditures are shown on the following table (10.2). The
Table also separates expenditures in local currency from imports. It
can be seen that imported supplies account for only sbout 4 % of total

operating expenditures.




TABLE 10.2
OPERATING EXPENDITURES

In 000's Z$

PRODUCTION PROGRAMME 30 % 60 % 90 % 100 %
RAW MATERIALS (local) (Chap 1V) 7,630 15,259 22,889 25,432
- Cotton seed (11,032)
- Soya bean (10,752)
- Sunflower seed (3,648)
UTILITIES (local) (Chap VI) 646 774 917 968
CHEMICALS (Chap VI) 440 880 1,320 1,467
- Foreign (344) (689) (1,033) (1,148)
- Local (96) (191) (287) (319)
PATKAGING MATERIALS (local) (Chap I11) 3,490 6,980 10,471 11,634
OTHCR MATERIAL INPUTS (Chap VI) 483 579 965 965
- Foreign (427) (513) (855) (855)
- Local (56) (66) (110) (110)
OVERHEAD3 (local) (Chap VII) 294 352 587 587
MANPOWER (local) (Chap VIII) 5,020 5,020 5,835 5,835
TRANSPORTATION (Chap 111) (local) 213 427 640 71
TAXES (Chap V) 7 7 7 7
TOTAL 18,223 30,278 43,631 47,606
- Foreign 771 1,202 1,688 2,003
- Local 17,752 29,076 41,743 45,603
- Variable 41,507
- Fixed (a) 6,099

a/ Utilities 487 + Overheads 587 + taxes 7 + 86 % tanpower 5,018 = 6,099,

91¢



TABLE 10.3
EXPECTED SALES (a)
(from Chapter 3)

In 000's 2%
PRODUCTION PROGRAMME 30 % 60 % 90 % 100 %
Blended oil (packaged) 11,281 22,563 33,844 3,604
Sunflower 0il (packaged) 2,542 5,083 7,625 8,473
Sub-total refined oils 13,823 27,646 41,469 46,077
Cotton seed meal 2,024 4,048 6,072 6,747
Sunflower seed meal 199 398 596 663
- Cotter + sunflower meals 2,223 4,446 6,668 7,410
Soya beans meal 1,924 3,849 5,774 6,415
Sub-total : meals 4,147 8,295 12,442) 13,825)
Linters 134 269 403 448 w
~
TOTAL 18,105 36,210 54,314 60,349
of which : export (30 %M of meals) (1,244) (2,488) (3,733) (4,147)
Notes @

a/ Sale value of production (net of transporttion costs) to correct ar over valuation of e.pected
sales,

b/ Sale value of production

¢/ Raw materials, packaging materials, chemicals and utilities.
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SALES

The finished products for sale are packaged oils (blended or