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SADCC - INDUSTRIAL CW-OPMWhION 



INTRODUCTION
 

The main focus of SADCC: Maseru in January 1983, is industrial
 
co-operation. The conference is requested to consider
 
assistance for SADCC industrial projects.
 

Accelerated economic development and regional self-reliance are
 
the twin objectives of the Lusaka Declaration (April 1980).
 
The Declaration also contains an appeal for external
 
co-operation and international support. Southern African
 
development co-ordination "will be achieved more rapidly and
 
will be more effective if development takes place within the
 
context of global co-operation". Priority sectors have been
 
demarcated and assigned to a co-ordinating country. In respect
 
of Industrial Co-operation, thIs sector was assigned to
 
Tanzania as the co-ordinating country.
 

REGIONAL PLAN OF INDUSTRIAL CO-OPERATION
 

Tanzania, in consultation with the SADCC member states prepared
 
a Regional Plan of Industrial Co-operation which was discussed
 
and finalised at the Meeting of 
 the SADCC Industry
 
Sub-Committee at Dar es Salaam in September 1981.
 

This Plan was Iresented to the SADCC 1981 Ministerial Meeting
 
at Blantyre in November 1981 and was approved.
 

The main thrust of the plan was to develop minimum-needs
 
industries in the areas of:
 

- Food
 
- Clothing
 
- Housing
 
- Health
 
- Water Supply
 
- Power
 
- Transport
 
- Education
 

Development of core 
 industries such as fertilisers,
 
pharmaceuticals, pesticides, iron and steel and 
capital goods
 
engineering industries also formed an integral part of the
 
Regional Plan.
 

SECTORAL PROFILES
 

In pursuance of SADCC 1981 decision on follow-up action on the 
plan, sectoral profiles on the eight minimum-needs industries
 
identified were prepared and discussed at the SADCC Industry
 
Sub-Committee Meeting at Arusha in April 1982.
 

INDUSTRY STUDIES
 

From the perspective of these sectoral profiles, 17 industries
 
were identified for market/industry analysis:
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1. 	Ammonium nitrate plant, Malawi
 
2. 	Ammonia Urea plant, Tanzania
 
3. 	Potassic fertiliser plant, Botswana
 
4. 	Development of fertiliser industries
 
5. 	Utilisation of cement plants
 

6. 	Cement-based products
 
7. 	Development of pulp and paper industry
 
8. 	Paper and packaging materials
 
9. 	Wool/mohair spinning plant
 

10. Electrical transmission and distribution equipment
 
1i. Production of synthetic yarn
 
12. Production of blended textiles
 
L3. Production of textile chemicals
 
14. 	 Formulation of insecticides/pesticides
 
15. 	 Production of salt
 
16. 	 Tractors and farm implements
 
17. 	 Tracto components
 

The work involve] field investigations, data collections,
 
consultations with relevant Government departments and other
 
agencies in the SADCC member countries.
 

INDUSTRY MINISTERS MEETING, ARUSHA SEPTEMBER 1982
 

The 	 Industry studies were discussed at the meeting of SADCC 
Industry Ministers In Arusha in September 1982. The meeting
 
agreed guidelines and criteria for selection of projects and
 
directed that all projects contributing to the SADCC goal of
 
economic independence in the context of the 1980 Lusaka
 
Declaration and the 1981 Blantyre decisions, as well as 
meeting
 
criteria relating to uttlisation of SADCC resources for regional
 
needs, be coosidered as SADCC industrial projects. For the
 
purpose of selecting projects for presentation at Maseru, and
 
subsequent donors conferences, the projects should have:
 

a) a funding gap in foreign exchange
 
b) bankability and
 
c) a reasonable implementation period
 

A list of specific projects was approved for presentation to
 
the SADCC: Maseru to be held in January 1983. This list
 
comprised both projects for implementation and the projects 
requiring feasibility studies. The Minister also directed that:
 

i) 	Member states are to be responsible for executing the 
projects in co-ordination with donors. The co-ordinating 
country should be kept informed on progress. 

ii) 	 The co-ordinating country is responsible for the general
 
study type of projects. The co-ordinating country was also
 
directed to initiate action for co-operation in the areas
 
of industrial products standardisation, industrial
 
consultancy services, and industrial research and
 
development including appropriate technology.
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PROJECT DOCUMENTATION 

Of the projects which appear in Volumes I 
and I[ the total
 
project funding estimates are:
 

43 projects for timplementation: US$ 194.31 million
 
23 projects for study: 
 US$ 4.38 million
 

Most of the projects are in the small to medium scale category.
 

Volume I[[ consists of projects for which detailed documentation
 
was not available until 
after the first two volumes had been
 
completed. These projects relate 
to the production of cement,
 
pulp and paper, fertilisers, textiles, eiectrical items and
 
chemicals.
 

ASSISTANCE SOUGHT
 

The assistance sought is 
thus of two kinds:
 

i) Towards project implementation
 

- In the form of technology transfer, project financing, 
lines of credit, capital goods, training of project 
personnel, joint ventures, and marketing arrangements 

(i) Towards undertaking studies
 

- financing of feasibility/project studies.
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SUHMRY OF REPORTS 

A. SALT 

Projects for Implementation 	 Country Cost (US$) 

I. Expansion of Saltworks at Nacala 
 Mozambique 6.5 m

2. Expansion of Saltworks at Maputo 
 Mozambique 8.5 m
3. Development of Saltworks at Sadani 
 Tanzania 2.1 m
 
4. Development of Saltworks at Kitame 
 Tanzania 1.64m

5. Development of Saltworks at Changwahela Tanzania 600,000

6. Development of Saltworks at Uvinza 
 Tanzania 4.9 m

7. Small-scale Salt Refining Plant 
 Botswana 50,000

8. Small-scale Salt Refining Plant 
 Lesotho 50,000
 

Projects for Study
 

9. Upgrading of Existing Saltworks 
 Angola 76,500

10. 	 Development of Saltworks at Lindi/Mtwara Tanzania 170,000

11. 	 Expansion of Saltworks at Manbone 
 Mozambique 170,000

12. 	 Development of Saltworks at Kazangula 
 Zambia 200,000
 

B. TEXTILES
 

Projects for Implementation
 

1. Establishment of a Knitting Project 
 Botswana 455,000

2. Establishment of a Knitting Project Lesotho m
3.1

3. Establishment of a Knitting Project Malawi 
 3.1 m

4. Establishment of a Knitting Project 
 Mozambique 3.6 m

5. Establishment of a Knitting Project Zambia 
 8.5 m

6. Establishment of a Powerloom Project 
 Botswana 3.0 m

7. Establishment of a Powerloom Project 
 Lesotho 3.29m
 
8. Establishment of a Powerloom Project 
 Malawi 760,000

9. Establishment of a Powerloom Project 
 Swaziland 1.7 m
 

10. 	 Establishment of a Powerloom Project 
 Tanzania 3.8 m

11. 	 Establishment of a Powerloom Project 
 Zambia 3.5 m

1?. 	 New P.O.Y./Texturised Polyester Plant Mozambique 
 9.0 m
13. 	 New Polyester/Texturised Polyester Plant Tanzania 9.0 m
 
14. 	 Further extension to the Polyester


Blend Integrated Weaving Plant Zambia 
 10.0 m

15. 	 New Polyester (P.O.Y.) Plant Zimbabwe 9.0 m
 
16. 	 Revitalisation of a Polyester Blend
 

Integrated Weaving Plant 
 Tanzania 20.0 m

17. 	 New polyester staple fibre plant Zimbabwe 
 10.2 m
 

Projects for Study
 

18. 	 Polyester Polymerisation and Staple

Fibre Plant 
 Zambia 500,000


19. 	 Development of a Petro-Chemical Complex Angola 850,000
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SUNIMARY OF REPORTS (cont) 

C. 	 TEXTILE CHEMICALS 

Projects for Implementation 	 Country Cost (US$)
 

1. Textile Processing Chemicals Plant Tanzania 1.0 m
 
2. Textile Processing Chemicals Pla't Zambia 1.0 m 
3. Textile Chemicals Plant 	 Botswana 5.2 m 

Projects for Study 

4. Textile Chemicals Plant 	 Angola 102,000

5. Textile Chemicals Plant 	 Mozambique 102,000 
6. Textile Chemicals Plant 	 Tanzania 102,000
 
7. Textile Chemicals Plant 	 Zambia 102,000
 
8. 	Textile Chemicals Plant Zimbabwe 102,000
 

D. 	PESTICIDES AND INSECTICIDES 

Projects for Study 

1. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plants Angola 102,000
 

2. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plant Mozambique 102,000
 

3. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plant Tanzania 102,000
 

4. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plant Zambia 102,000
 

5. 	Upgradation/expansion of existing pesti-.
 
cide/insecticide formulation plant Zimbabwe 102,000
 

6. 	Pesticide/insecticide formulation plant Malawi 85,000
 
7. 	Pesticide/insecticide formulation plart Swaziland 85,000
 
8. 	Pesticide/insecticide formulation plant Zimbabwe 85,000
 
9. 	Pesticide Chemical plant Tanzania 85,000
 

10. Pesticide Chemical plant 	 Zimbabwe 51,000
 

E. 	FARM IMPLEMEN4TS
 

Projects for Implementation
 

1. 	Expansion of farm implements factory Zambia 2.0 m
 
2. 	Agricultural implements units Angola 4.25m
 
3. 	Agricultural implements units Botswana 3.0 m
 
4. 	Agricultural implements units Lesotho 3.0 m
 
5. 	Agricultural implements units Malawi 3.0 m
 
6. 	Agricultural implements units Swaziland 3.0 m
 
7. 	Agricultural implements units Tanzania 10.0 m
 
8. 	Agricultural implements units Zambia 1.0 m
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SUMMARY OF REPORTS (cont)
 

Country Cost (US$)
 

9. Artisan units for the manufacture of

farm implements 
 Botswana 120,000
10. 	 Artisan units for the manufacture of
 
farm implements 
 Lesotho 120,000


11. 
 Artisan units for the manufacture of
 
farm 	implements 
 Tanzania 975,000


12. 	 Extension of continucus casting

facility 
 Zimbabwe 10.4 m
13. 	 Manufacture of tool steel 
 Zimbabwe 2.4 m
 

Projects For Study
 

14. 	 Rationalisation and development of
 
Farm Equipment Testing Facilities 500,000
 

F. 
 TRACTORS AND TRACTOR COMPONENTS
 

Projects for Implementation
 

1. Tractor Manufacture 
 Swaziland 2.0 m
2. Tractor Manufacture 
 Tanzania 15.5 m
 

Project for Study
 

3. Rationalisation of Tractor Production 
 500,000
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SUMMARY OF REPORTS 

Projects for Implementation
 

A. 	Salt 

B. 	Textiles 


C. 	Textile Chemicals 


E. 	Farm Implements 


F. 	Tractors and Tractor Components 


Projects for Study
 

A. 	 Salt 


B. 	Textiles 


C. 	Textile Chemicals 


D. 	 Pesticides & Insecticides 


E. 	Farm Implements 

F. 	Tractors and Tractor Components 


Total project costs
 

Projects for Implementation 

Projects for Study 


Total 


(cont) 

Number of
 
Reports
 

8 

17
 

3
 

13
 

2 43
 

4 

2
 

5
 

10
 

1 

1 23
 

US$ 194,310,000
 
US$ 4,377,000
 

US$ 198,687,000
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SECTION I1:
 

Salt 



PRODUCTION OF SALT IN TER SADCC RECION 



1 • hnrTIRDUCTION 

Production of salt in the SADCC region currently exists in 
several of the member countries, but is still far below the 
total demand requirement of the region. Non-producing SADCC
 
countries are therefore dependent on sources outside the
 
region which is a serious drain on their scarce foreign
 
exchange reserves. Foreign exchange scarcities have meant
 
that t0e salt available for human consumption has been
 
insufficient to meet minimum nutritional requirements in
 
various parts of the region.
 

Very good ootential exists, however, for the SADCC region to
 
become not only self-sufficient in salt, but also a net
 
exporter. The regional plan of action incorporating specific
 
projects for achieving these goals is included in the report.
 

The total investment required to implement the regional salt
 
plan is US$ 32.74 million, with an estimated foreign exchange
 
requirement of US$ 24.59 million
 

Field investigations are in progress, particularly towards
 
assisting in the implementation of the SADCC projects
 
indicated in this plan. In the progress of this work, the
 
data presented in the plan will be updated and modified, as
 
may be required. The plan is therefore an indicative one,
 
containing preliminary estimates of demand and requirements
 
and of the project parameters.
 

2. OVERVIEW AND SUMMARY OF RECOIENED PROJECTS
 

The development of the salt industry in the SADCC Region is
 
economically viable and can be achieved at relatively low cost
 
with consequent high returns. This Is because:
 

- the industry is already well established and in instances
 
only requires upgrading and expansion of existing salt
 
pans;
 

- the technology of solar salt production is well understood 

by certain key personnel.
 

The benefits to the SADCC Region would be:
 

- trading linkages within SADCC with several salt producing 
countries supplying the salt requirements of the other; 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as - food processing 
textiles - hide - tanning - paper and pulp - heavy chemicals 
such as soda ash, caustic soda and chlorine; 

- self-sufficiency in an essential foodstuff that is currently
 
imported from the Republic nf South Africa or is in short
 
supply, and therefore a diversion of foreign exchang.
 
earnings to within SADCC;
 

- earn foreign exchange by exports outside the region;
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2.1 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportun
ities and the development of new skills and technology. 

- minimisation of costs by avoiding very large transport
 
costs.
 

An essential requirement for the development of the salt
 
industry is acceptance by the SADCC salt importing countries
 
of salt produced within SADCC. This will necessitate the
 
following from the producing countries:
 

- adequate production capacity to be a reliable source of
 
supply;
 

- production of high quality salt in good packaging;
 
- prompt response to the orders;
 
- prompt delivery;
 

- competitive pricing;
 
- negotiation of long term contracts for supply and prices.
 

In order to meet the above will require:
 

- commercial approach by the producers;
 

- better communications than currently exist;
 

- expansion of the salt production capacity of the salt
 
producing countries;
 

- iltroduction of new techniques, in particular mechanical 
harvesting and washing of the salt in order to control costs 
and to ensure production of salt with a consistently high 
quality;
 

- an efficient railway system with better haulage capacity and
 
service than that currently provided;
 

- an accepteble common unit of exchange within SADCC to avoid
 

reliance on hard currencies.
 

tECOfMDATIONS
 

The salt industry can be developed to be a highly viable
 
industry within the SADCC Region. Therefore the salt industry
 
should be progressed to a Group A Project (project requiring
 
inputs for implementation) at the Maseru SADCC meeting.
 

The following projects should be studied for immediate
 
implementation:
 

Tanzania - Extension services and financial
 
assistance to existing private salt
 
pans.
 

- Upgrading Stamico'n Changwahla salt
 
pan.
 

- Construction of the Sadani salt pan.
 
- Production of solar salt in
 

conjunction with the proposed PDV
 
salt plant at Uvinza.
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Mozambique - Construction of Stage I of Nacala calt pan.
 
- Upgrading of the Maputo salt pans.
 
- Extension services and financial assistance to
 

the private and co- operatively owned salt pans.
 
Angola - Upgrading of existing salt pans
 

The above projects would ensure the SADCC Region had a viable
 
salt industry which would give self- sufficiency for the
 
Region in the production of salt.
 

Key particulars of the proposed projects are presented in
 
Table 2.1.
 



Table 2.1 - SUMMARY PARTICULARS OF RECOMMENDED PROJECTS
 

COUNTRY PROJECT 


Angola 	 Upgrading/rehabilitation
 
of existing saltworks 


Botswana 	 Small-scale salt refinery 


Lesotho 	 Small-scale salt refinery 


Mozambique Expansion of saltworks 

Expansion of sal+works 

Empansion of saltworks 

lodisatlon plant & 

refinery
 

Tanzania 	 Modernisation and expan
sion of Nyanza salt works 

Cevelopment of saltworks 


Development of Sadani
 
saltworks 

D3velopment of Kitaml
 
saltworks 

Development of saltworks 

at Lindl/Mtwara 

lodisatlon piant 


Zambia 	 Development of saltorks
 
project 


LOCATION 


? 


7 


Maputo 

Naca'a 

Manbone 

Maputo 


Uvinza 

Changwahela 


Sadanl 


Kitaml 

Llndl/
 
Mtwara 

Dar es 


Sa laam 

Kazangula 


CAPACITY INVESTMENT 

(tonnes) COST 


(US$ millfon) 


Fe~siblllty study recommended
 

1,500 0.200 


1,500 0.200 


50,000 3.600 

30,000 6.550 

Feasibility study recommended
 
15,OC0 4.85 


40,000 8.490 

5,U00 	 0.600 


40,000 2.100 


25,000 Feasibility study recommended 


30,000 Feasibility study recommended 

12,000 0.300 


Feasibility study recommended
 

EMPLOYMENT 

GENERATION 


20 


20 


50 

150 


60 


200 

40 


200 


200 


105 

25 


IMPLEMENTATION
 
PERIOD
 
(years)
 

1
 

1
 

2
 
3
 

2
 

5
 
1982
 

2
 

4
 

5
 
1
 



3. D ND FOR SALT IN THE SADCC REGION 

3.1. GENKhL
 

Salt is an essential food item required for both human and
 
animal consumption. It is also used in a diverse range of
 
industrial activities, particularly as an economy
 
industrialises. The market for salt may, therefore, be
 
classified into three main segments:
 

I. Human (dietary) consumption.
 
2. Agricultural consumption
 
3. Industrial consumption.
 

3.2 HUMAN CONSUMPTION
 

In tropical countries it is estimated that a per capita human
 
consumption of 5 kg per year would be a reasonable figure for
 
a healthy person. Consumption of salt in most African
 
countries, however, is well below this; perhaps 3 kg or even
 
lower which is well below minimum nutritional standards.
 

In general, the preferred salt for human consumption in the
 
SADCC region appears to be white, dry and crushed salt
 
supplied in polythene bags. Only a small proportion of
 
refined table salt is required for hotels and restaurants and 
for the better-off households.
 

3.3 AGRICULTURAL REQUIREMENTS 

Animals also require a minimum of salt intake. Traditional
 
livestock raising in African countries does not generally
 
involve the feeding of salt to animals, and animals in the
 
traditional sector obtain a minimum of salt by eating roots
 
and grass, drinking saline and brackish water, or by licking
 
salt-bearing soils. In the commercial farming sector, such as
 
in Zambia, salt is fed to cattle in the form of cattle feeds
 
and licks.
 

3.4 INDUSTRIAL REQUIREMENTS
 

The major types of industry in the SADCC region using salt
 
include the following:
 

- Curing of hides and skins
 

- Salting of meat
 
- Bakeries, cheese, butter and margarine processing - Water
 

softening plants
 
- Metal industry
 
- Caustic soda plants 
- Miscellaneous other industries (soap processing, dyeing,
 

scouring powders, bath salts, fertilisers, medical uses,
 
fungicides, ceramic glazing etc.)
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3.5. SADCC KAllET POSITION
 

There is very little trading of salt between the SADCC member
 
countries. Small quantities are exported by Mozambique to
 
Malawi and Zimbabwe.
 

The production and movement of salt is set out in Table 3.1.
 
This shows that about 125,000 tonnes per annum of salt is
 
imported by the SADCC countries. Most is from Namibia via
 
South Africa with a further 20,000 tonnes per annum from South
 
Africa itself. Total demand requirement in 1982 is estimated
 
at 380,300 tonnes, rising to 551,700 tonnes by 1990.
 

3.6. COUNTRY ANALYSIS
 

Estimates of salt requirements were made for each country in
 
the SADCC region. Due to lack of up-to-date data on actual
 
consumption, or to the presence of factors restricting the
 
satisfaction of demand, estimates of demand 
requirements can
 
only be very approximate. The following method has been used
 
in the demand estimates:
 

(i) Minimum salt requirement for human consumption is taken
 
to be 5 kg. per capita per year.
 

(ii) Salt is assumed to he fed to 5% of the cattle population
 
in each country of the region at the rate of 2 oz. per
 
head per day. This is purely a nominal figure and is
 
assumed constant to 1990.
 

(III) 	Estimates of industrial requirements for salt for some cf
 
the countries are based on data collected in a detailed
 
survey of Zambia's requirements of salt for industrial
 
use in 1975/76, which has then been adjusted to take into
 
account the different population sizes of the member
 
countries. A growth factor of 5% has been applied from
 
1982 to 1990.
 

3.6.1. Mozambique
 

The present demand for salt in Mozambique is estimated by the
 
Government to be about 60,000 No salt
tonnes. is imported into
 
the country.
 

The main n.rket for salt Is for human consumption. Industrial
 
requirements, such as canning, biscuits, pasta, and tanning,
 
amounts to an estimated 12,000 tonnes per annum. This will
 
increase significantly with the development of two caustic
 
soda plants, one In the vicinity of Manbone and the other
 
possibly at Nacala.
 

Salt is sold in 50 kg. polythene bags which are manufactured
 
in Beira. Small merchants break these 50 kg bags as required
 
by customers. The manufacturer alh.o packs refined salt
 
according to market requirements: e.g. kg, 1 kg, etc.
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Table 3.1 SALT PROJECTED DEMAND REQUIREMENTS IN THE SADCC REGION
 

(in 000 tonnes) 
PopulaT~on Estimates_______________________________________ Projected Demand Requirements 

(000) 
 Present Im- Ex- Dietary Industrial Agricultural Total
 
COUNTRY 
 Produc- por's ports


1982 1985 1990 tlon 
 1982 1985 1990 1982 1985 1990 1982 1985 1990 1932 1985 1990
 

Angola 7,409 7,956 8,958 
 22 31.0 39.8 44.8 8.1 9.4 12.0 0.5 0.5 0.5 45.6 49.7 57.3
 

Botswana 825 880 982 2.5 2.5 4.1 4.4 4.9 0.9 1.0 
 1.3 2.6 2.6 2.6 7.6 8.0 8.8
 

Lesotho 1,405 1,509 1,699 
 0 6 7.0 7.5 8.5 1.5 1.8 2.3 0.5 0.5 0.5 9.0 9.8 11.3
 

Malawi 6,338 6,905 7,966 0 27 31.7 34.5 39.8 1.0 
 1.2 1.5 0.8 0.8 0.8 33.5 36.5 42.1
 

Mozamoique 10,983 11,827 13,382 85 0 5 54.9 59.1 66.9 
 12.0 14.0 65.6 1.4 1.4 1.4 68.3 74.5 133.9
 

Swaziland 584 631 717 0 2.5 2.9 3.2 3.6 
 0.6 0.8 1.0 0.7 0.7 0.7 4.2 4.7 5.3
 

Tanzania 19,388 21,434 25,334 55 3.0 3.0 96.9 107.2 126.7 
 5.5 22.6 29.0 12.5 12.5 12.5 114.9 142.3 168.2
 

Zambia 6,115 6,701 7,807 0.1 30 
 30.6 33.5 39.0 6.7 7.8 9.9 5.7 5.7 5.7 43.0 47.0 54.6
 

ZImbabwe 7,880 8,686 10,218 0 54.2 39.4 43.4 51.1 8.6 10.0 12.8 6.2 6.2 6.2 54.2 59.6 70.1 

Total 60,927 66,529 77,063 164.6 125.2 8 304.5 332.6 385.3 44.9 68.6 135.4 30.9 30.9 30.9 380.3 432.1 551.7 



Mozambique has a long history of supplying salt to its nearer
 
SADCC neighbours, in particular, Malawi and Zimbabwe, In
 
recent years this has been confined to small quantities in 
spot sales. The recent expansion in production has meant that
 
Mozambique now has an exportable stockpile of salt and efforts
 
are being made to expand export sales and to re-establish 
Mozambique's former position as a long term supplier.
 

Mozambique is in a most favourable position to be the ma*ior 
supplier of salt to the SADCC region in the immediate future.
 
Not only is Mozambique producing an exportable surplus but,
 
more importantly, its two major salt production centres at 
Maputo and Nacala are immediately adjacent to these ports and
 
two major railways that link into Malawi, Swaziland, Zimbabwe 
and Zambia.
 

3.6.2. Zmubia
 

Due to foreign exchange problems, salt consumption is well
 
below demand requirements. Based on an average requirement of
 
5 kg per capita per year, the dietary requirement for salt 
would be 30,600 tonnes in 1982, 33,500 tonnes in 1985, and 
39,000 tonnes in 1990, the hulk of which would be unrefined 
salt.
 

Agricultural requirements are mainly for cattle on commercial 
farms. The demand estimate is based on 275,000 cattle
 
receiving 2 oz. of salt per day.
 

Industrial requirements for salt are for curing of hides and 
skins, salting meat, bakeries, cheese, butter and margarine
 
processing plants, water softening plants, metal industry, and
 
miscellaneous other industries. Estimates of salt consumption
 
requirements were made for each of these Industrial branches 
in 1975/76 and a 57 average annual growth rate applied to 
1990. 

The main sources of supply for fine salt are Aden, Israel and 
West Germany and South Africa for coarse salt. The routes for 
transport of salt are via Dar es Salaam and via Zimbabwe.
 

Salt is imported In 50 kg bags. No salt has been available 
from neighbouring countries in recent years.
 

3.5.3. Tanzania
 

The current and projected industrial demand for salt is based
 
on the following factors:
 

(i) Based on field surveys, industrial demand for salt was
 
5,500 tonnes in 1982.
 

(1i) A pulp and paper mill under construction will require 
15,000 tonnes of salt when it commences production in 
1983. 

(iII) Industrial use is assumed to grow at 5% after 1983.
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Current demand is estimated to be 114,900 tonnes rising to
 
168,200 tonnes by 1990.
 

The principal grade of salt consumed is unrefined crude salt.
 
Small quantities of refined and PDV salt are consumed in the
 
citieg as table salt and industrial salt. Most of the salt
 
sold is not iodised.
 

At present there is a serious shortage of salt or the domestic
 
market. However, due to its reserves of undergruund brine and
 
favourable coastal conditions for the production of solar salt
 
from sea water, Tanzania has the potential to be a major
 
supplier of salt in the region.
 

3.6.4. Ztimbale 

Imports of common salt into Zimbabwe in 1980 amounted to
 
54,000 tonnes at an FOB/FOR cost of Z$ 1.33 million.
 

A variety of grades of salt are imported with washed unrefined
 
salt making up about 85% of the total. This salt is purchased
 
at Z$ 10-20 free on rails with a landed cost of Z$ 45-50 per
 
tonne. 
 The product is generally packed in 50 kg polypropalene
 
bags.
 

The washed unrefined salt is consumed as follows:
 

- 7,000 - 1.2,000 tonnes per annum for curing hides 
- 25,000 - 30,000 tonnes per annum for repacking for domestic 
consumption. This corresponds to about 4 kg per capita per 
annum. 

The refined and pure vacuum dried salt is consumed as
 
follows:
 

- 2,000 to 3,000 tonnes per annum by the food processing 
industry
 

- 2,000 tonnes per annum as table salt
 
- 3,000 tonnes for stockfeed manufacture and salt licks
 

Salt consumption is expected to grow with population growth
 
and the establishment of new industries requiring salt as a
 
raw material. The market is moving towards greater
 
consumption of 
refined grades of salt is consumer awareness
 
increases.
 

Zimbabwe has in the past imported large quantities of salt
 
from other SADCC countries.
 

The most significant imports were Angolan which were shipped
 
in through Beria. This salt was carried from Angola as ships
 
ballast and as a consequence was shipped at very low freight
 
rates. Ships no longer have to come around Africa in ballast
 
and normal rates of sea fleight now make this source of salt
 
too expensive.
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Small quantities have been importeu from Maputo in Mozambique
 
for use in hide curing. The last significant shipment was of
 
low quality and the user switched back to South African
 
supplies.
 

Enquiries have been made on importation of salt from Tanzania
 
as rope and twine are imported from Tanzania. However, road
 
t:ansportation 
costs made this Impossible and transportation
 
by rail waF extremely difficult due to delays and lack of
 
suitable rail wagons.
 

The logical SADCC suppliers of Zimbabwe's salt requirements
 
are Mozambique and Botswana. This is due to 
close proximity
 
and the existence of adequate rail links.
 

Botswana reserves of 
rock salt are close to Zimbabwe but as
 
yet they are lavgely undeveloped. Therefore, Mozambique is the
 
logical supplier in the near term.
 

3.6.5. Malvi 

Malawi is currently Importing 22,000 
-- 25,000 tonnes of salt
 
per year. The main grade of salt imported Is washed, coarse,
 
non-iodised salt, packed mostly into 20 kg bags. Landed cost
 
is about K 155 per tonne. Small quantities are imported from
 
Mozambique.
 

3.6.6. Angola
 

Estimated salt requirement in 1982 is 45,600 tonnes rising to
 
57,300 tonnes by 1990.
 

3.6.7. Lesotho, Botswana and Swaziland
 

These three countrtes with a total demand requirement for salt
 
in 1982 of 20,800 tonnes are relatively small markets for salt
 
in comparison with the rest of the SADCC region.
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4. PRODUCTIOg CAPACITY 

4.1. EIISTIKG CAPACITY
 

The existing capacity of the salt industry within SADCC is set
 
out in Table 4.1.
 

It is estimated that existing capacity amounts to 270,000
 
tonnes per annum. This is less than the current estimated
 
requirement for salt. In addition nearly half the capacity is
 
only the southern coast of Angola and therefore is in an
 
unfavourable logistical location to supply the SADCC region,
 
being far away from any direct rail link.
 

The balance of the capacity is in Tanzania and Mozambique with
 
only the latter having capacity in excess of its own
 
requirements.
 

The current requirement for salt with SADCC Is about 300,000
 
tonnes per annum, of which about 275,000 tonnes is required
 
for domestic consumption and the balance for industrial
 
purposes, principally food processing and hide tanning.
 

The domestic salt consumed is practically all unrefined coarse
 
salt. Small quantities of refined and pure vacuum dried salt
 
are consumed as table salt and In food processing.
 

The SADCC region is not self-sufficient in the production of
 
salt, only producing about 135,000 tonnes per annum or 45% of
 
its current requirements.
 

The balance of the current salt requirement is imported from
 
th,: Republic of South Africa or there is an actual shortage.
 
Current !mports from South Africa are about 120,000 tonnes per
 
annum. The actual shortage is estimated at about 40,000
 
tonnes and occurs principally in Tanzania. There is some
 
smuggling of salt and in some areas a black market.
 

Most of the salt produced and imported is not iodised.
 
Therefore there is also the opportunity to iodise the salt
 
produced and so help in the control of goitre. Zambia has
 
just commissioned a mixing plant to add iodine to the salt
 
being sold for domestic consumption in that country.
 

The addition of iodine is a simple mixing pro-ess and can 
be
 
carried out at the point of production or at th* time the salt
 
is repacked for domestic consumption.
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Table 4.1 SALT : SUPPLY CAPACITIES IN THE SADCC REGION
 

CURRENT PRODUCTION 


Available Current Proposed 

for Installed additional 

Country Total export capacity capacities 
Tonnes tonnos tonnes tonnes 

Angola 22,000 Nil 125,000 


Botswana 2,500 Nil 


Lesotho Nil Nil
 

Malawi Nil Nil
 

Mozambique 55,000 30,000 90,000 110,000 


Swaziland Nil Nil
 

Tanzania 55,000 Nil 55,000 110,000 


Zambia 1,000 Nil
 

Zimbauwe Nil Nil
 

SADCC
 

Totals 1,5.500 30,000 270,000 220,000 


Available
 

for export
 

or Increased 


local demand
 

100,000 


140,000 


75,000 


Remarks
 

Almost Impossible to supply SADOC
 

region and therefore should be
 

exported to Zaire and W Africa.
 

Eventual ability to produce
 

1,300,000 tonnes per annum If Lina
 

Ran Project Is developed
 

This will exceed requirements of
 

Malawi, Zambia and Zimbabwe.
 

Possible exports outside Africa.
 

Could supply Zambia and export to
 

N-W Africa
 

315,000
 



4.2. COWMTY ANALYSIS
 

4.2.1. Mozambique
 

4,2.1.a. Present Production
 

Total estimated production of salt in Mozambique in 1981/82
 
amounted to 85,OCO tonnes, of which 5,000 tonnes conEisted of
 
refined salt. A production plan to 1985 is currently being
 
prepared. It is estimated that a maximum of 120,000 tonnes
 
could be achieved by 1985.
 

There are 164 salt production units in Mozambique. The
 
Government has three units which account for 30% of total
 
production. 115 units are organised as co-operatives and are
 
the main salt producers. The remaining units are private
 
producers. Er:pansion of production by the co-operative and
 
private sectors is controlled by the Government.
 

Existing technology of salt prodluctxon is highly labour
 
intensive, with all extraction of crude salt being done by
 
hand. There is an old salt refiILry with an installed
 
capacity of 2 to 3 tonnes per hour located near Maputo.
 
Production of refined salt Is 5,000 t.p.a.
 

4.2.1.b. Salt Industry Development
 

Basic objectives of the Government in this sub-sector are to
 
improve salt quality and reduce production costs by
 
mechanising extraction and amalgamating he units located near
 
Nacala, Maputo aihd Manbone.
 

The potential to expand salt production in Mozambique is
 
almost unlimited and in the medium term future production can
 
be Increased by the expansion of existing salt pans to meet
 
increased requirements for industrial use. This demand will
 
be generated as the textiles, paper, tanning and food
 
industries expand and a chlor-alkali industry is established.
 

4.2.2. Tanzania
 

4
 .2 .2.a. Existing Capacity
 

Total salt production in Tanzania is 50,000 tonnes per annum,
 
of which 30,000 tonnes are produced by the Nyanza Salt Mines
 
(T) Ltd, a subsidiary of STAMICO, and 20,000 tonnes of caw
 
salt ar. produced by 14 small scale private producers, mainly
 
on the coast.
 

4.2.2.b. Salt Industry Development
 

Present demand for salt exceeds present production by almost
 
50,000 tonnes. The basic aim of the Government is to develop
 
the salt industry to the point where the country becomes a net
 
exporter of salt. Current plans include the following:
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(i) Modernisation and expansion of Nyanza Salt Mines.
 

(iI) Development of coastal salt works to produce salt from
 
sea water by solar evaporation at
 

Changwahela, Sadani, Kitane and Lundi/Mtwara.
 

Implementation of 
these plans will give the following projected
 
output of salt:
 

Projected Production of Salt in Tanzania, 1982-1990 (tonnes)
 

Year Nyanza Changwahela Sadani Kitame Mtwara Others 
 Totai 
1982 32000 400 2000  - 20000 54400
 
1983 37000 2000 10000 22000 71000
 
1984 42000 4000 20000 5000 
 25000 96000
 
1985 87000 500C 10000
30000 25000 152000
 
1986 97000 5000 40000 20000 700 25000 194000
 
1987 102000 
 5000 40000 30000 12000 25000 214000
 
1988 102000 5000 40000 30000 25000
20000 222000
 
1989 102000 5000 
 40000 30000 25000 25000 227000
 
1990 102000 5000 
 40000 30000 30000 25000 232000
 

4 2
 . .2.c. Refining Capacity
 

Refined salt (non-iodised) and raw salt are produced in both
 
the large scale and small scale sectors.
 

The large scale plant at Uvenza, Kigoma is currently producing
 
20,000 tonnes of refined salt and an expansion programme is
 
being implemented to increase output to 60,000 
tonnes.
 

A salt refining plant proposed for Dar es Salaam will produce
 
70,000 tonnes of refined salt per annum, using solar pan salt
 
(raw salt) from the salt pans at Sadani, Kitami and
 
Changwahela.
 

Total production capacity for refined salt, including existing
 
capacity and proposed additional capacity, will amount 
to
 
130,000 tonnes per annum.
 

4.2.2.d. lodisation Capacity
 

Theie are no iodisation plants and no iodised salt is
 
imported.
 

4.2.3. Angoli
 

According to Information available, salt production capacity
 
in Angola is 125,000 tonnes per year. This would appear to be
 
sufficient for the country's needs to 1990 while also 
leaving
 
a surplus for export. The major need at present 
is for
 
rehabilitation/reactivation of existing capacity.
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4.3. MT11 OSSIBLE SALT PRODUCES 

4.3.1. Zambia
 

Thr bulk of Zambia's salt requirements are met by imports.
 
Locsl salt manufacture from saline water in the Luapula,
 
Northern and North-Western provinces in on a very small scale.
 
Salt/earth i collected and the salt leached out and boiled.
 
This source in not capable of any significant development on 
a
 
commercial lesis. Perhaps 10-20 tonnes of very 
poor quality
 
salt is produced per year.
 

4.3.1.a. Refining Capacity
 

There is no salt refining capacity In Zambia.
 

4.3.1.b. lodisation Capacity
 

An iodisation plant has recently been constructed in Lusaka
 
with equipment provided by UNDP 
and will process imported
 
nun-iodised salt. Capacity is 12,000 tonnes per 
annum.
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5. SUPPLY/DAND BALANCE 

As shown in Table 5.1, total demand for salt in the SADCC
 
region is estimated to be 380,300 tonnes in 1982, rising to
 
551,700 tonnes by 1990. The current capacity for salt
 
production is 264,000 tonnes, giving a shortfall of 116,300
 
tonnes in relation to regional demand. The additional
 
capacities being considered, once implemented, will increase
 
regional salt production to 397,000 tonnes by 1985 and 557,000
 
tonnes by 1990.
 

Three countries are projected to have a surplus of salt
 
production over domestic requirementA. These are Angola,
 
Mozambique and Tanzania, whose salt surpluses by 1990 will 
be
 
roughly similar, falling between 60-70,000 tonnes per year.
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Table 5.1 SALT : PROJECTED SUPPLY/DEMAND BALANCE IN THE SADCC REGION
 

COI!/ITRY 

Present 
Capacity 

Current Planned 
Capacity 

Total Projected 
Demand 

Projected Capacity 
Surplus/(Deflclt) 

1982 1985 1990 1982 1985 1990 1982 1185 1990 

Angola 125 125 125 45.6 49.7 57.3 79.4 75.3 67.7 

Botswana 0 0 0 7.6 8.0 8.8 (7.6) (8.0) (8.8) 

Lesotho 0 0 0 9.0 9.8 11.3 (9.0) (9.8) (11.3) 

Malawi 0 0 0 33.5 36.5 42.1 (33.5) (36.5) (42.1) 

Mozambique 90 120 200 68.3 74.5 133.9 16.7 45.5 66.1 

Swaziland 0 0 0 4.2 4.7 5.3 (4.2) (4.7) (5.3) 

Tanzania 55 152 232 114.9 142.3 168.2 (60.5) 9.7 63.8 

Zambia 0 0 0 43.0 47.0 54.6 (43.0) (47.0) (54.6) 

Zimbabwe 0 0 0 54.2 59.6 70.1 (54.2) (59.6) (70.1) 

Total 270 397 557 380.3 432.1 551.7 (115.9) (36.1) (5.3) 

- 17 



6. RAW MATERIAL SITUATION 

There are three major supply sources of raw materials within 
the SADCC region for the development of the salt industry.
 

These are sea water, underground brines, and inland salt pans 
or lakes.
 

Sea water is an unlimited raw material source and is available
 

to the coastal SADCC countries of Angola, Mozambique and 
Tanzania.
 

Strong underground basins exist at Uvinza in Tanzania and are 
said to be unlimited. The strength of brines is 19* baume 
which is over five times the atrength of sea water. For this
 

reason Uvinza is currently the main salt production centre in 

Tanzania. 

Weak underground basins are known to exist in Zambia but they 

are weaker than sea water and the flow rates of the springs or 
boreholes are low. Therefore they are not considered a source 
for the production of commercial quantities of salt but rather 

only a basis for village type production of small quantities 
of salt. If strong brines can be found in significant 
quantLies by drilling, particularly at Kazungula, this could
 

provide the basis for commercial production of solar salt.
 

There are two major inland lakes or pans which contain major 
quantities of salt (sodium chloride) along with other salts or
 
chemicals such as sodium carbonate. The first is the Sua Pan
 
in Botswana where a 1974 SWECCO Study estimated the
 

possibility of mining 1.3 million tonnes of salt per annum.
 

The second is Lake Natron in Tanzania where there are large 
deposits of sodium carbonate and sodium chloride. Both have 
no existing infrastructure and the production of salt would 
have to be a y-product of the recovery of the other 
chemicals. Therefore while these are a future source of salt 
they are not considered to be available for the immediate 
development of the salt industry.
 

Therefore the major sources of salt available for the
 
development of the salt in, stry are the underground brines at
 

Uvinza and the coastal sea water of Tanzania, Angola and 
Mozambique.
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7. SADCC TRADING LOGISTICS 

The bulk of the alimentary salt requirement and industrial 
salt requirement of the region can be supplied from within the
 
region by Tanzania, Angola, and Mozambique, which already have
 
existing salt industries and have plans for salt industry 
development. 

Tanzania needs to develop its own salt industry to overcome 
its domestic shortage and to be able to provide an exportable 
surplus. However, it does not have good transport links with
 
the rest of the SADCC countries. The TANZAM railway gives 
access to the Zambian market but the haulage distances from 
the salt production centres are considerable. Therefore, it
 
would seem more logical for Tanzania to expurt principally to
 
its traditional markets in Burundi, Rwanda, Zaire and to
 
develop new markets in other countries to its north.
 

The Angolan salt industry has even greater problems in 
supplying other SADCC countries as the only rail link is 
through Zaire and is currently close. 

Therefore, the major supplier of salt to the SADCC salt 
importing countries is logically Mozambique because of its 
good rail lines. The Mozambique rail system was designed to 
service the inland neighbouring countries and there are three 
railways running west from the ports of Nacala, Beira and 
Maputo. 
 These lines give good links with Malawi, Zimbabwe, 
Zambia, Swaziland and Botswana. Consequently Mozambique is in 
an excellent position to competitively supply salt to the 
above importing countries. In fact Mo.-ambiquan salt should be 
landed in those countries at a cheaper cost than South African 
salt because of Mozambique's natural advantage on rail
 
freights.
 

Therefore, there is an excellent opportunity to develop
 
important trading 
linkages between the SADCC countries with
 
regard to the salt Industry.
 

The aLi.oining map indicates the existing and proposed salt 
trade flows within tile SADCC region. The major feature is a 
reorientation of trade away from South Africa.
 

- 19



EXISTING AND PROPOSED SALT TRADE FLOWS SADCC 
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Tanzania to replace South Africa 
as a.major supplier it will. be necessary for the following to 
occur: 

In order for Mozambique and 

- Mozambique and Tanzania 
to expand production so as to 
provide assured supply. 

- improvement in communication and speedy response to orders 

- improvemeuts to the railway lines from Mozambique and
 
Tanzania. Salt is a low value product with freight forming
 
a major part of its landed cost, so efficient rail transport 
is essential 

- strong packaging for salt 

- attainment of quality requirements. 
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8. TECHNOLOGY OF SALT PRODUCTION 

8.1. SOLAR EVAPORATION 

For the SADCC countries with a coast 
line, solar evaporation 
is the most appropriate technology for separating salt from 
water. The raw material is inexhaustible and the climate
 
conditions are such to make the solar technique the cheapest 
way of producing salt for the region.
 

Marshland areas are the ideal sites for construction of solar 
evaporation salt works. The real estate value of these areas 
are low and they are usually very close to sea level, thus 
facilitating 
the flow of sea water over their surface.
 

The solar evaporation process briefly involves the following 
sequence of activities:
 

1. Pumping of saline water into reservoirs; 

2. Movement of the water through a system of shallow
 
concentrating ponds 
 so that the salt concentration 
increases through the action of sun and wind; 

3. Transport of the concentrated saline water to crystallising
 
ponds where the salt settles in a uniform layer;
 

4. Harvesting of the 
salt, either manually or mechanically.
 

Valuable chemical by-products are prcduced by the solar
 
evaporation 
process, such as magnesium sulphate, potassium
 
chloride, bromides, magnesium chloride. Scope may exist for 
econaic extraction of these by-products in the larger salt 
works and this may be considered as a possible SADCC project 
once the proposed salt extreition projects come on stream.
 

8.2. VACUU PAN PROCESS (PVD)
 

Where a highly refined and purified salt is required, the 
vacuum pan process can be used. Coarse salt or brine is 
treated for removal of extraneous impurities such as calcium 
and magnesium salt s. filtered isThe material then
 
concentrated under vacuum in a pan for rapid removal of water 
followed by crystallisation and zentrifuging. This results in
 
a product of high purity. However, this process is expensive 
in fuel and, in general, the sold evaporation method is the 
most appropriate technology for the SADCC region. 
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9. PROPOSKD SADCC SALT FiojC[S 

The development of the salt industry should take place in a 
number of stages. The first 
stage is to achieve self
sufficiency within SADCC to meet the current requirements for
 
salt. Future stages would be to 
expand the industry as demand
 
for salt grows, particularly with the establishment of new 
industries that are large consumers of salt such as soda ash 
and chlorine manufacture and paper and pulp manufacture.
 

As stated previously the major development should occur in
 
Angola, Mozambique and Tanzania.
 

9.1. /ANG,
 

In Angola the production capacity is large but it is under
stood to be run-down. Therefore, the development in Angola
 
must be in the revitallsation of existing salt pans. This can
 
be achieved through advisory services, training of operation
and management, improvements to the original design and new 
equipment such as pumps, harvesters, etc.
 

9.2. HOZAHBIQUE 

There is considerable scope to expand production from existing

salt pan. by the application of improved techniques, redesign 
of 
 certain features and new equipment. The main input

required Is skilled personnel to visit most of these salt pans 
and advise on improvements. The resultant increased
 
production would then be used to supply local and regional 
markets so allowing the production from the large privately
owned and state-owned salt pans to be exported.
 

9.3. TANZANIA 

In Tanzania the responsibility for salt production and distri
bution rests with the State Mining Corporation 'STAMICO).
 

STAMICO has a number of 
projects in the course of construction
 
including the IPVD project at UVINZA being constructed in co
operation with the Government of Italy.
 

The recommendations 
are aimed at expanding production by

increasing output from exi.sting salt pans by redesign and 
improved operating methods and accelerating the completion of
 
the projects currently in the course of construction.
 

It is also recommended that feasibility studies be carried 
out
 
for further increases in productive capacity to follow-on
 
after the completion of the first projects.
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10. 	 SUMMARY OF PROPOSED PROJECTS 

10.1. 	 NACALA - NOZAMBIQUE 

Description 

Deve]opment of a major salt field with an initial capacity of
 
50,000 tonnes per annum and final capacity of 100,000 per 
annum. 	Secondary washing and bagging plant.
 

Project Rationale
 

Incorporate existing saltfields with annual production of
 
20,000 tonnes per annum thereby increasing production by
 
30,000 tonnes per annum. Project can be expanded as demand 
increases.
 

Product Range
 

Bagged washed/unrefined and iodised salt.
 

SADCC Market Position
 

Create ability to supply Malawl'a current requirements which
 
is estimated at about 30,000 tonnes p(, annum.
 

Existing Capacity
 

Existing capacity of 20,000 tonnes per annum absorbed into
 
northern Mozambique market.
 

Technology Package
 

Production of salt using solar evaporation. Project
 
Engineering has been completed.
 

Raw Material 

Seawater 	- unlimited
 

Project Cost - Initial stage
 

US$ 6.5 million - foreign content US$ 3.0 million
 

- local content US$ 3.5 million
 

SADCC Trading Logistics
 

Supply Malawi with salt at lower cost than present imports 
from Republic of South Africa. Nacala is the port at the head
 
of the 	 northern railway into Malawi and therefore is well 
placed to supply that market.
 

Financing Structure 

Loans and grants to Mozambique Government. 

Promotion Institution 

SADCC donor countries.
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Equity participation
 

Could be considered on the invitation of the 
Mozambique
 
Government.
 

Outstanding Gaps Regarding Information
 

Detailed 	feasibility study required. Cost $130,000.
 

Inplemeittation Schedule 

Feasibility study 
 3 months
 
Plant engineering 3 months
 
Earthworks 
 12 months
 
Plant construction 
 9 months
 

Inputs required from dunors
 

FeasibiliLy study
 
Engineering design
 
Technology transfer and training
 
Finance
 

Terms of 	Reference
 

1. Study existing project engineering drawings and specifi
cations and determine what will be included 
in initial
 
stage.
 

2. Prepare revised cost estimates of initial stage.
 

3. Prepare preliminary engineering drawing and cost estimates
 
for secondary washing and bagging plant. 

4. Conduct economic feasibility study including costs of dis
tribution and costs salt Malawi.landed of in Calculate 
projected rates of return. 

5. Set out implementation schedule.
 

6. Investigate funding alternatives.
 

10.2. 	 MAPUTO - MOZAMBIQUE
 

Description
 

Upgrade and consolidate existing saltpans increasing produc
tion from 20,000 to 80,000 tonnes per annum. Introduction of
 
mechanical harvesting and washing of harvested salt. 
 Second
ary washing and bagging plant. Upgrade 
and expansion of
 
existing refinery 
to 15,000 tonnes per annum. Iodine mixing
 
plant. Production of animal salt licks.
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Project Rationale
 

Expand production capacity and product range to meet
 
Mozambique, Zimbabwe and eventually part ot Zambia market
 
requirements.
 

Product Range
 

Bagged washed/unrefined and iodised salt
 
Refined salt
 
Animal salt licks
 

Technology Package 

Production of crude salt using Folar evaporation. Washing of 
crude salt in saturated brine, drying, grinding and packing. 
Compression of salt to produce salt licks. 

Raw Materials
 

Sea water - unlimited. Packaging materials. Lime-stone and 
molasses and animal nutrition _,hemicals. 

Project Coat
 

US$ 8.5 million - upgrade of field US$ 2.5 million - harvest 
and washing plant - US$ 2.5 million. Upgrade of refinery US$ 
3.5 million. Foreign expenditure US$ 6.5 million. Local 
expenditure US$ 2.0 million. 

SADCC Trading Logistics
 

Supply Swaziland, Zimbabwe and Zambia with unrefined and
 
refined salt products and salt licks at costs competitive with
 
imports from Republic of South Africa.
 

Financing Structure
 

Loans and Grants to Mozambique Government
 

romotiug Inatitution 

SADCC donor countries 

Equity Participation 

Could be managed on joint venture basis. 

Outstanding Gaps Regarding Information
 

Detailed feabibility study required - estimated cost
 
US$ 170,000.
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Impleentation Schedule 

Feasibility Study 3 months
 
Plant Engineering 5 months
 
Earthworks 12 months
 
Plant Construction 18 months
 

Inputs required from Donors
 

Feasibility study
 
Engineering design
 
Technology transfer and training
 
Finance
 

Term of Reference
 

1. Survey existing salt pans.
 

2. Prepare preliminary drawings for the revised layout of 
the
 
consolidated salt pan.
 

3. Specify civil works and mechanical equipment.
 

4. Prepare cost estimates for civil works and mechanical
 
equipment.
 

5. Prepare preliminary engineering drawings and cost estimates
 
for secondary washing and bagging plant.
 

6. Determine specification and project demand for refined salt
 
and prepare preliminary engineering drawings and cost
 
estimates for new refinery and 
iodising plant incorporating
 
as much of the existing equipment as possible.
 

7. Determine specification and projected demand for animal 
salt licks and prepare preliminary engineering drawings and 
cost estimates for salt lick pans. 

8. Conduct economic feasibility study including costs of
 
distribution and landed costs of 
 salt in Swaziland,
 
Zimbabwe and Zambia.
 

9. Investigate funding alternatives.
 

10. Set out implementation schedule.
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10.3. 	 CRAlCWAULA - TANZANIA 

Description 

Upgrade existing saltfield and expand capacity to over 5,000 
tonnes per annum. Install bagging facilities.
 

Project Rationale
 

Salt field is not yet developed to full capacity due to lack
 
of funds. Capacity can be increased by re-design, improved
 
techniquen and more equipment.
 

Expand production to assist in meeting current domestic short
fall.
 

Product Range
 

Bagged unrefined salt.
 

Technology Package
 

Production of salt using solar evaporation.
 

Raw Materials 

Sea water - unlimited.
 

Project Cost
 

US$ 0.6 million. Foreign expenditure US$ 0.4 million. Local
 
expenditure US$ 0.2 million.
 

SADCC Trading Logistics
 

Contribute to eventual exportable surplus.
 

Financing 	Structure
 

Loan to Tanzanian Government
 

Promoting Institution
 

SADCC donor countries
 

Outstanding Caps Regarding Information 

Detailed Study and Engineering Design - cost US$ 15,000. 

Implementation Schedule 

Feasibility study I month
 
Earthworks 6 months
 
Plant Installation 6 months
 

Inputs required from Donors
 

Feasibility study and design
 
Technology transfer and training
 
Finance
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Terua of Reference
 

1. Study existing layout and operating methods.
 

2. Specify revised methods.
 

3. Prepare preliminary engineering drawings 
 and cost
 
estimates for new earthworks and mechanical plant.
 

4. Prepare preliminary engineering drawings 
 and rest of
 
estimates for bagging plant.
 

5. Set out implementation schedule.
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10.4. SADANI - TANZANIA
 

Description 

Completion of project to construct new saltfield 
with annual
 
capacity of 40,000 tonnes. Install washing and bagging
 
plant.
 

Plant Rationale
 

Construction has commenced but completion necessary to meet
 
anticipated growth in domestic and industrial requirements.
 

Product Range
 

Bagged/bulk unrefined salt
 

Technology Package
 

Production of salt using solar evaporation
 

Raw Materials
 

Sea water - unlimited
 

Project Cost
 

US$ 3.3 million of which US$ 
1.2 million has been incurred.
 
Balance of expenditure US$ 2.1 million. Local expenditure US$
 
0.5 million. Foreign expenditure US$ 1.6 million.
 

SADCC Trading Logistics
 

Contribute to eventual exportable surplus
 

Financing structure
 

Loan or Grant to Tanzanian Gove-nment
 

Promoting Institution
 

SADCC donor Countries 

Outstanding Gaps Regarding laformation 

Detailed study and Engineering Design - Cost US$ 45,000. 

Implementation Schieduie 

Feasibility study 2 months
 
Earthworks 15 months
 
Plant Installation 6 months
 

Inputs required fro donors
 

Feasibility Study
 
Technology transfer and training
 
Finance
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Terms of Reference
 

1. Review existing design and construction to date.
 

2. Specify changes to design that will improve quality and
 
lower unit costs of production.
 

3. Prepare revised cost estimates to complete construction and
 
commission the project.
 

4. Prepare preliminary engineering drawings and cost estimates
 
for washing and bagging plant.
 

5. Set out implementation schedule.
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10.5. KAZAIGUIA - ZAMBIA 

Feasibility study for the establishment of a solar salt plant
 
in the Kazungula area.
 

A large swamp exists in the Kazangula area of the Southern
 
Province, about 40 miles irom Livingstone and near the border
 
of Botswana. The compo.jtion of the water in the wells of the
 
upper reaches of the s.amp is similar to that of sea water.
 
The geology of the area and salt manufacturing activity from
 
brine across the Zanbesi in Botswana would suggest that sub
-iti hrine my exist in the area and should be investigated.
 

A systematic programme of drilling exploratory holes is
 
initially required in order to determine the approximate
 
quantities of sub-soil brine available. Should this investi
gation establish the existence of subterranean brine in
 
sufficient quantities salt could be extracted 
by the solar
 
evaporation process as climate and land conditions for solar
 
evaporation in the area appear favourable.
 

The Kazangula belt area is located near the main Livingstone-

Lusaka road, and there is a railroad from Livingstone. Thus
 
all the main salt consuming markets could be served from
 
Kazungula.
 

The broad terms of reference for the study are as follows:
 

I. Prepare a large scale topographical map of the Kazangula
 
area.
 

2. Selected about drill sites an of
12 hole over area about
 
16-20 sq kilometres.
 

3. Carry out a programme of drilling exploratory drill holes.
 

4. Measure the existence, discharge and salinity of the brine
 
from the drill holes.
 

5. Determine the quantities available of sub-soil brine.
 

6. If the results of 5 are positive, conduct a detailed techn
ical and economic feasibility study for recovery of salt.
 

The cost of the study would be approximately £200,000.
 

10.b. SALT RKFINERY - BOTSWANA/LESOTHO
 

The object of these refineries would be to refine crude salt
 
imported from other countries.
 

It ii expected that the demand for refined grades of salt will 
incrcase as consumer awareness increases. 

Establishing a salt refinery would create a small scale
 
industry that would provide value added benefits.
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10.7. OTHER PROJKCT POSSIBILITIES
 

Other project possibilities identifiee, to be considered for
 
a later stage of development are as ft blows:

10.7.1. Kitame Saitworks - Tanzania
 

Planned capacity 30.000 tonnr. raw salt p.a.
 
Technology Solar evaporation
 
Technical knowhow Available locally for solar
 

evaporation
 
Estimated investment Shs 26 million
 

Local Foreign
 
Investment breakdown
 
(Solar evaporation)
 

Surveying equipment & work 200,000 195,000
 
Plant & Machinery 2,400,000 7,670,000
 
Saltwork construction 3,000,000
 
Infrastructure 10,000,000
 
Personnel & supervision 345,000
 

10% contingency 1,594,000 786,000
 
Total 17,539,000 8,651,000
 

26,190,000
 

Funds required:
 

Local 
 Shs 17.5 million
 
Foreign Shs 8.6 million
 
Planned completion date 1984
 

Feasibility Study recommended.
 

10.7.2. Lindi/Htwara - Tanzania
 

Planned capacity 30,000 tonnes raw salt p.a.
 
Technology Solar evaporation
 
Technical knowhow Available locally
 
Estimated investment
 
(Breakdown as above) Shs 26 million
 

Funds required:
 

Local 
 Shs 17.5 million
 
Foreign Shs 8.651 million
 
Commencement of Project 1983/84
 
Planned completion date 1984/85
 

Feasibility study recommended
 

10.7.). Manbone - Mozambique
 

Present salt production at Manbone is 10,000 tonnes per
 
annum. This can be expanded to 40,000 tonnes p.a. for a
 
relatively low capital investment. A pulp mill is also
 
planned for the Manbone area which will require salt for
 
caustic soda.
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Funds required:
 

Local Shs 17.5 million
 
Foreign Shs 8.6 million
 
Planned completion date 1984
 

Feasibility Study recommended.
 

10.7.2. Lindi/Ntvara - Tanzania
 

Planned capacity 30,000 tonnes raw salt p.a.
 
Technology Solar evaporation
 
Technical knowhow Available locally
 
Estimated investment
 
(Breakdown as above) Shs 26 million
 

Funds required:
 

Local Shs 17.5 million
 
Foreign Sha 8.651 million
 
Commencement of Project 1983/84
 
Planned completion date 1984/85
 

Feasibility study recommended
 

10.7.3. Manbone - Mozambique
 

Present salt production at Manbone is 10,000 tonnes per annum.
 
This can be expanded to 40,000 tonnes p.a. for a relatively
 
low capital investment. A pulp mill is also planned for the
 
Manbone area which will require salt for caustic soda.
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EXPANSION OF SALTVDRKS AT NACALA, MOZAMIQUE 



1. INTRODUCTION 

Salt 	production for industrial 
and other usage has been selected
 
by the SADCC Industry Ministers as an industry in which regional
 
industrial co-operation would be desirable and worthwhile. 
 The
 
regional plan of action incorporates specific projects which 
are
 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in 
salt 	production would be:

- trading linkages within SADCC with several salt producing 
countries supplyiag the salt requirements of the other; 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing, 
textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine; 

- self-sufficiency in an essential foodstuff that is currently 
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages; 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities 
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport 
costs. 

2. 	 PROPOSED PROJECT
 

2.1 	 DESCRIPTION OF PROJECT 

Development of a major salt field at Nacala, Mozambique with an 
initial capacity of 50,000 tonnes 
per anrim and final capacity of 
100,000 per annum. Secondary washing and bagging plant. 

2.2 	 PROJECT RATIONALE 

Incorporate existing saltfields with annual production of 20,000 
tonnes per annum thereby increasing production by 30,000 tonnes 
per annum. Project can be expanded as demand increases. The 
product could form the basis for a chloralkali plant or be 
exported to Malawi or other countries.
 

2.3 	 PRODUCT RANGE
 

Bagged washed/unrefined and iodised salt.
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Mozambique traditionally has been an exporter of salt and has a 
well established salt industry along Its eatire coastline. There
 
are nearly two hundred salt pans in operation with the two main 
production centres being Maputo and Nacala. The spread of salt 
pans along the coast means that most regions are self-sufficient 
in salt and there are few distribution problems.
 

After independence some of the larger salt pans were taken over
 
by the Government. The smaller pans which are often a part of 
village agricultural activities are generally operated as
 
co-operatives.
 

The state-owned pans are operated by tile Ministry of Industry and
 
Energy where salt is one of seventeen industrieG operating within
 
that Ministry. The Ministry has set out about a policy of 
expanding production by improving its own pans and by providing 
advice and guidance to the other producers. This policy has been
 
successful with production expanding by about 50% in the last 
four years entirely due to improvements to existtng pans.
 

In 1981, production was estimated at 85,000 tonnes. Of this 30%
 
was produced on State-owned pans, 50% on privately-owned pans and
 
20% on co-operatively-owned pans.
 

The current requirement for salt in Mozambique is; estimated at 
about 50,000 tonnes per annum. This is almost entirely for human 
consumption with only small quantities being used for industrial
 
purposes. Most of the salt consumed is unrefined crude salt with
 
small quantities of refined salt being consumed as table salt.
 

4
The distribution of salt is tile responsibility of the M .nistry of
 
Internal Commerce who purchases the salt from the Ministry of 
Industry and Energy. The private and co-operative pans can sell 
their output to priva'e distributors or to the Ministry of 
Industry and Energy. Export sales of salt are the responsibility 
of the Ministry of External Commerce.
 

4. SADCC MARKET POSITION
 

Mozambiqae has a long history of supplying salt to its nearer 
SADCC neighbours, in particular, Malawi and Zimbabwe. In recent
 
years this has been confined to small quantities in spot sales. 
The recent expansion in production has meant that Mozambique now
 
has an exportable stockpile of salt and efforts are being made to
 
expand export sales and to reestablish Mozambique's former
 
pooition as a long term supplier.
 

Mozambique is in a most favourable position to be the major
 
supplier of salt to the SADCC region in the immediate future. 
Not only is Mozambique producing an exportable surplus but more 
importantly its two major salt production centres at Maputo and
 
Nacala are immediately adjacent to these ports and two major
 
railways that link into Malawi, Swaziland, Zimbabwe and Zambia.
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4. SADCC KnaT POSITION 

Mozambique has a long history of supplvin salt to its nearer 
SADCC neighbours, in particular, Malawi and Zimbabwe. In recent
 
years this has been confined to small quantities in spot sales. 
The recent expansion in production has meant that Mozambique 
now
 
has an exportable stockpile of salt and efforts are being made to
 
expand export sales and to reestablish Mozambique's former
 
position as a long term supplier.
 

Mozambique is in e most favourable position to be the major 
supplier of salt to the SADCC region in the immediate future. 
Not only is Mozambique producing an exportable surplus but more 
importantly its two major salt production centres at Maputo and
 
Nacala are immediately adjacent to these ports and two major
 
railways that link into Malawi, Swaziland, Zimbabwe and Zambia.
 

The regional salt plan at Annex I estimates that the total 
requirement of salt in the SADCC region was 380,000 tonnes 
in
 
1982, as compared with the existing regional production capacity

of 264,000 tonnies. There is, therefore, considerable scope to 
expand existing production capacity in Mozambique for export
 
sales within the SADCC market.
 

5. EXISTING CAPACITY 

The existing capacity of tie salt industry in Mozambique is well 
o,er 80,000 tonnes per annuri given reasonable wearher conditions. 
There is also the capacity to produce about 6,000 tonnes per 
annum of refined salt.
 

The above capacity is spread over nearly two hundred salt pans. 
However, the major areas are Maputo where the capacity is 30,000 
tonnes and Nacala where the capacity is 25,000 tonnes. Each of 
these centres has a major salt pan with a capacity of about 
20,000 tonnes per annum each. The Nacala pan is privately- owned
 
and the Maputo pan is State-owned.
 

The recent expansion in production to 81,000 tonnes per annum has
 
cop- "rom improvements to existing capacity through improved 
. chniques and amalgamation of smaller pans into larger ones.
 

V'ie potential to expand production further from the existing 
capacity is considerable. This potential is well understood by
 
the Ministry of Industry and Energy. The main constraints are
 
manpower and finance.
 

The Ministry has three major areas it is concentrating upon: 

- provision of advice and encouragement to the private and
 
co-operative-owned pans on means and techniques to expand
 
production and improve quality;
 

- expansion of the State-owned pans, particularly at Maputo by 
design changes, re-equipment and improved operating
 
techniques;
 

- expansion of the Nacala salt pans in co-operation.
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The objective is to have the Haputo and pans up to
Nacala levels
 
of production that will justify 
 the latest technology and
 
mechanised harvesting and handling thereby producing salt of high
 
quality at comparable coat to other major world salt suppliers.
 
This can be achieved as the meteorological and topographical
 
factors a':e favourable, the infrastructure is already there, and
 
much of the earthworks are already in existence.
 

6. TECHLOGY PACKAGE
 

For the SADCC countries with a lengthy coast line, solar evaporation
 
is the most appropriate technology for separating salt from water.
 
The raw material is inexhaustible and the climate conditions are
 
such to make the solar technique the cheapest way of producing salt
 
for the region.
 

The solar evaporation process briefly involves the following
 
sequence of activities:
 

1. 	Pumping of saline water into reservoirs;
 
2. 	Movement of the water through 
a system of shallow concentrating
 

ponds so that the salt productLon increases through the action
 
of sun and wind;
 

3. 	Transport of the concentrated saline water to crystallising
 
ponds where the salt settled in a uniform layer;
 

4. 	Harvesting of salt, either manually or meLhanically.
 

Most of the salt pans in Mozambique foliow traditional methods of
 
salt production.
 

The expansion project would involve the following upgraded
 
technologies:
 

- Continuous monitoring of brine densities and control of 	 the 
volume in the concentrating ponds
 

- Control of the density of brine transferred tc the
 
crystallisers
 

- The depths in thu crystallisers increased and multiple irrigation
 
of the crystallisers adopted
 

- Provision made to run-off rain diluted brine off the top of the
 
concentrated brine in the crystallisers
 

- The area of each crystalliser enlarged to allow better 
evaporation and the introduction of mechanichl harvesting 

- The crystallisers drained prior to harvesting the salt
 

- The harvested salt washed in wash plant with fresh brine and then
 
stacked in the open for at least six ionths
 

- Strong brines stored in deep ponds 
over the wet season.
 

These techniques would be elaborated in the detailed project
 
report.
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The principal constraints to the above zhange are manpower to 
advise on and implement the changes, and finance.
 

7. R- MATERIAL SITUAIION 

The three ingredients for solor salt production are sea water, 
high net evaporation and suitable topography and are all readily 
available near Nacala in Mozambique. The area selected is 
well-suited for salt production and invalves the closing off of a 
large shallow inlet and the construction of the salt works behind
 
the sea wall.
 

a. SADCC TRADJNG LOGISTICS
 

Mozambique is very well placed with its production potential 
and
 
existing railway links to supply the major 
part of the SADCC
 
present and region's future salt requirements.
 

The main salt production centres are at Nacala and Maputo. From
 
Nacala, the railway runs directly to Malawi and links in viirh the
 
Malawi system. From Maputo, railways run to Swaziland and
 
Zimbabwe and through Zimbabwe links into the railway into Zambia
 
and Botswana.
 

Given Mozambique's geographical location 
and solar evaporation
 
potential, Mozambique can replace South Africa as the principal 
supplier of salt to Zambia, Zimbabwe and Swaziland. Mozambique
salt should be lnded in those countries at a cheaper cost than 
South African salt because of Mozambique's natural advantage on
 
rail freights.
 

The potential to expand salt production In Mozambique is almost 
unlimited and, therefore, production cin be increased by the 
expansion of existing zalt pans to meet increased requirements 
for industrial salt in the SADCC region. This demand will be 
generated as the tvxLiles, paper, tanning 
and food industries
 
expand and a chlor-alkali industry is established. 

9. PROJECT COST - INITIAL STAG 

US$ 6.5 millioi - foreigi content US$ 3.0 million
 

- local. content US$ 3.5 million
 

10. PROMOTING INSTITUTIOR 

Ministry of Industry and Energy, Government of Mozambique.
 

11. DMLEMENTATION SCIEDULE 

Detailed project report 3 months
 
Earthworks 
 12 months
 
Plant construction 9 months
 

12. INPUTS REQUIRED FR(M DONORS 

Technical and financial co-operation for the implementation of
 
the project.
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EXIFANSION OF SALIWORMS AT MAPUTO, MOZAMBIQUE 



1. INTRODUCTION
 

Salt production for industrial and 
other usage has been selected
 
by the SADCCC Industry Ministers as an industry in which regional

industrial co-operation would be desirable and worthwhile. 
 The
 
regional plan of action incorporates specific projects which 
are 
now being elaborated for implementation. 

The benefits to the SADCC Region of industrial co-operation in 
salt production would be:

- trading linkages within SADCC with several salt producing 
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an essential raw material for 
a number basic such as food
of industries processing,
 
textiles, tanning, paper and pulp and heavy chemicals such as
 
soda ash, caustic soda and chlorine;
 

- self-sufficiency in an essential foodstuff that is currently
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages;
 

- earn foreign exchange by exports outside the region;
 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities

and the development of new skills and technology;
 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT
 

2.1 DESCRIPTION OF PROJECT 

Upgrade and consolidate existing saltpans at Maputo, Mozambiaue
 
increasing production from 20,000 to 80,000 tonnes per annum. 
Introduction of mechanical harvesting and washing harvestedof 
salt. Secondary washing and bagging plant. Upgrade and 
expansion of existing refinery to 15,000 pertonnes annum.
 
Iodine mixing plant. Production of animal salt licks.
 

2.2 PROJECT RATIONALE
 

Expand production capacity and product range to meet Mozambique, 
Zimbabwe and eventually part of Zambia's market requirements.
 

2.3. PRODUCT RANGE 

Bagged washed/unrefined and iodised salt
 
Refined salt
 
Animal salt licks 
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3. BACKGUND 

Mozambique traditionally has been an exporter of salt and has a
 
well established salt industry along its entire coastline. There
 
are nearly two hundred salt pans in operation with the two main
 
production centres being Maputo and Nacala. The spread of salt
 
pans along the coast means that most regions are self- sufficient
 
in salt and there are few distribution problems.
 

After independence some of the larger salt pans were taken over
 
by the Government. The smaller pans which are often a part of
 
village agricultural activities are generally operated as
 
co-operatives.
 

The state-owned pans are operated by the Ministry of Industry and
 
Energy where salt is one of seventeen industries operating within
 
that Ministry. The Ministry has set out about a policy of
 
expanding production by improving its own pans and by providing
 
advice and guidance to the other producers. This policy has been
 
successful with production expanding by about 50% in the last 
four years entirely due to improvements to existing pans.
 

In 1981, production was estimated at 85,000 tonnes. Of this 30%
 
was produced on State-owned pans, 50% on privately-owned pans and
 
20% on co-operatively-owned pans.
 

The current requirement for salt in Mozambique is estimated at
 
about 55,000 tonnes per annum. This is almost entirely for human
 
consumption with only small quantities being used for industrial
 
purposes. Most of the salt consumed is unrefined crude salt with
 
small quantities of refined salt being consumed as table salt.
 

The distribution of salt is the responsibility of the Ministry of
 
Internal Commerce who purchases the salt from the Ministry of
 
Industry and Energy. The private and co-operative pans can sell
 
their output to private distributors or to the Ministry of
 
Industry and Energy. Export sales of salt are the responsibility
 
of the Ministry of External Commerce.
 

• SADCC NARKET POSITION 

Mozambique haL a long history of supplying salt to its nearer
 
SADCC neighbour-, in particular, Malawi and Zimbabwe. In recent
 
years this has been confined to small quantities in spot sales.
 
The recent expansion in production has meant that M3zambique now
 
has an exportable stockpile of salt and effcrts are being made to
 
expand export sales and to re-establish Mozambique's former
 
position as a long term supplier.
 

Mozambique is in a most favourable position to be the major
 
supplier of salt to the SADCC region in the immediate future.
 
Not only is Mozambique producing an exportable surplus but more
 
importantly its two major salt production centres at Maputo and
 
Nacala are immediately adjacent to these ports and two major
 
railways that link into Malawi, Swaziland, Zimbabwe and Zambia.
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The regional salt plan at Annex I estimates that the total
 
requirement 
of salt in the SADCC region was 380,000 tonnes in
 
1982, compared with the existing regional production capacity of
 
264,000 tonnes. There is, therefore, considerable scope to
 
expand existing production capacity in Mozambique for export
 
sales within the SADCC market.
 

5. FXISTING CAPACIT!
 

The existing capacity of the salt industry in Mozambique is well
 
over 80,000 tonnes per annum given reasonable weather conditions.
 
There is also the capacity to produce about 6,000 tonnes per
 
annum of refined salt.
 

The above capacity is spread over nearly two hundred salt pans.
 
However, the major areas 
are Maputo where the capacity is 30,000
 
tonnes and Nacala where the capacity is 25,000 tonnes. Both
 
these centres have a major salt pan with a capacity of about
 
20,000 tonnes per annum each. The Nacala pan is privately owned
 
and the Maputo pan is Stated owned.
 

The recent expansion in production to 81,000 tonnes per anium has
 
come from improvements to existing capacity through improved
 
techniquer and amalgamation of smaller pans into larger ones.
 
The potential to expand production further from the existing
 
capacity is considerable. This potential is well understood 
by
 
the Ministry of Industry 
and Energy. The main constraints are
 
manpower and finance.
 

The Ministry has three major areas it is concentrating upon:
 

- provision of advice and encouragement to the private and 
co-operative-owned pans on means and techniques to expand 
production and improve quality; 

- expansion of the State-owned pans, particularly at Maputo by 
design changes, re-equipment and improved operating techniques; 

- expansion of the Nacala salt pans in co-operation with the 
current private owners. 

The objective is to have the Maputo and Nacala pans up to levels 
of production that will justify the latest technology and
 
mechanised harvesting and handling thereby producing salt of high
 
quality at comparable cost to other major world salt suppliers.
 
This can be achieved as the meteorological and topographical
 
factors are favourable, the infrastructure is already there, and
 
much of the earthworks are already in existence.
 

6. TECIMOLO(Y PACKAGE
 

For the SADCC countries with a lengthy coast line, 
 solar
 
evaporation is the most appropriate technology for separating
 
salt from 
water. The raw material is Inexhaustible and the
 
climate conditions are such 
to make the solar technique the
 
cheapest way of producing salt for the region.
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The solar evaporation process briefly involves the following
 
sequence of activities:
 

1. 	Pumping of saline water into reservoirs;
 
2. 	Movement of the water through a system of shallow
 

concentrating ponds so that the salt production increases
 
through the action of sun and wind;
 

3. 	Transport of the concentrated saline water :o crystallising
 
ponds where the salt settled in a uniform layer;
 

4. 	Harvesting of salt, either manually or mechanically.
 

Most of the salt pans In Mozambique follow traditional methods of
 
salt production.
 

The expansion project would involve the following upgraded
 
technologies:
 

- Continuous monitoring of brine densities and control of the
 
volume in the concentrating ponds
 

- Control of the density of brine transferred to the
 
crystallisers
 

- The depths in the crystallisers increased and multiple
 
irrigation of the crystallisers adopted
 

- Provision made to run-off rain diluted brine off the top of 
the concentrated brine in the crystal lisers 

- The area of each crystalliser enlarged to allow better
 
evaporation and the introduction of mechanical harvesting
 

- The crystallisers drained prior to harvesting the salt
 

- The harvested salt shed in wash plant with fresh brine and
 
then stacked in tihe pen for at least six months
 

- Strong brines store in deep ponds over the wet season.
 

These techniques would be elaborated in the detailed project
 
report.
 

The principal cnnstraints to the above changes are manpower to
 
advise on and implement the changes, and finance.
 

7. RAW MATERIAL SITUATION
 

The three ingredients for solar salt production are sea water,
 
high net evaporation and suitable topography and are all readily
 
available near Maputo in Mozambique. The area selected is
 
well-suited for salt production. Packaging materials, limestone
 
and molasses for salt licks could be obtained locally and animal
 
nutrition chemicals imported.
 

8. SADCC TRADING LOGISTICS
 

Mozambique is very well placed with its production potential and
 
existing railway links to supply the major part of the SADCC
 
region's present and future. Mozambique is very well placed with
 
its production potential and existing railway links to supply tht
 
major part of the SADCC region's present and future salt
 
requirements.
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The main salt production centres 
are at Nacala and Maputo. From
 
Nacala, the railway runs directly to Malawi and links in with the
 
Malawi system. From Maputo, railways run to Swaziland and
 
Zimbabwe and through Zimbabwe links 
into the railway into Zambia
 
and Botswana.
 

Given Mozambique's geographic-'l location and solar evaporation
 
potential, Mozambique can replace South Africa as the principal
 
supplier of ealt to Zambia, Zimbabwe and Swaziland. Mozambique
 
salt should be landed in those countries at a cheaper cost than
 
South African salt because of Mozambique's natural advantage on
 
rail freights.
 

The 	potential to expand salt production in Mozambique is almost
 
unlimited and, therefore, production can be increased 
by the
 
expansion of existing salt pans to meet 
increased requirements
 
for industrial salt in the SADCC region. 
 This demand will be
 
generated as the textiles, 
paper, tanning and food industries
 
expand and a chlor-alkall industry is estallshed.
 

9. 	 PROJECT COST
 

US$ 8.5 million - upgrade of field US$ 2.5 million 
- harvest and 
washing plant - US$ 2.5 :illioa. Upgrade of refinery US$ 3.5 
million. Foreign expenditur, US$ 6.5 million. Local expenditure 
US$ 2.0 million. 

10. 	 POMOTING INSTITUTION 

Ministry of Industry and Energy, Government of Mozambique. 

11. 	 OUTSTANDING GAPS REGA2DIRG INFORMATION 

A feasibility stody has been completed and the saltworks project 
is ready for implementation. 

Projected demand for salt licks to be determined in detail and 
engineering drawings and cost estimates prepared for salt lick
 
plans.
 

12. 	 DEPIalNTATION SCHEDULE 

Engineering study 3 months
 
Earthworks 
 12 months
 
Plant Construction 18 months
 

13. 	 IW1 JTS REQUIRED FROMDONORS 

Financial and technical co-operation for the implementation of 
the project.
 

- 44



DEVKLOFHM OF SALTWORZS AT SADANI, TANZhUI 



1 INTRODUCTION 

Salt production for industrial 
and other usage has been selected
 
by the SADCC Industry Ministers as an industry in which regional

industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specific projects which are
 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operaticn in 
salt production would be:

- trading within with saltlinkages SADCC several producing
 
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an essential raw material for
 
a number basic such as food
of industries processing,

textiles, tanning, paper and pulp and heavy chemicals such 
as
 
soda ash, caustic soda and chlorine;
 

- self-cufficiency in an essential foodstuff that is currently
imported from the Republic of South Africa is inor short 
supply due to foreign exchange shortages; 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to 
national and regional output, employment opportunities

and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION 

Completion of project to co:.-Lruct saltfleld at Sadani, Tar 'ania 
with annual capacity of 40,000 tonnes. Install washing and 
bagging plant.
 

2.2. PROJECT RATIONALE 

Construction commenced in 1979/80, but completion necessary to
 
meet anticipated growth in domestic and industrial requirements. 

2.3. PRODUCT RANGE 

Bqgged/bulk unrefined salt.
 

3. BACKGROUND 

It is estimated that the current requirement for salt in Tanzania 
is about 90,000 tonnes per annum. This is made up of 85,000 
tonnes of domestic salt and 5,000 tonnes of salt used for 
industrial purposes.
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The principal grade of salt consumed is unrefined crude salt
 
which is consumed in the villages. Small qLantities of refined
 
and PDV salt are consumed in the cities as table salt and
 
industrial salt. This refined 
salt is imported from India and
 
West Germany.
 

The distribution of salt is controlled 
by the State Mining
 
Corporation (STAMICO). Any saltfield producing 
over 5,000 tonnes
 
per annum has to sell its producticn to STAMICO, under 5,000
 
tonnes it can sell its production to STAMICO, under 5,000 tonnes
 
it can sell its production direct onto the market.
 

A subsidiary of STA14ICO - Nyanza Salt Mines - produces salt at 
Uvinza from underground brines and as such is the major supplier
 
to the market.
 

Total current production is about 55,000 tonnes 
 per annum.
 
Therefore, there is a serious shortage on the domestic market of
 
about 35,000 tonnes per 
 annum which requires rationing of
 
available supplies, a system of regional distribution and Imports
 
of salt to help supply the market. Currently, most of the salt
 
sold is not iodised. lodised salt is imported for consumption.
 
It is highly desirable in goitre areas that all salt is 
iodised
 
for goitre control. This could be done with simple plants on
 
each major saltfield.
 

4. SADCC MARKET POSITION
 

Due to the 
domestic shortage of salt there has been little export
 
of salt to other SADCC countries.
 

There were some exports of salt to Zambia in the 1960s but these
 
ceased.
 

There have been exports of salt to Burundi, Zaire, and Rwanda due
 
to their proximity to the main salt production at Uvinza in
 
North-Western Tanzania.
 

The shortage of foreign exchange does not allow importation of
 
large quantities of salt from other SADCC countries to ease the
 
shortage of salt.
 

In fact due to its reserves of underground brine and favourable
 
coastal conditions for the production of solar salt from
 
seawater, Tanzania has the potential to be a major salt supplier 
to the SADCC region which is presently importing 125,000 tonnes 
per annum. 

5. EXISV.UNG CAPACITY
 

As stated there is an estimated shortage of about 35,000 tonnes 
per annum of salt on the market. 

Current production of about 55,000 tonnes per annum is from the
 
following sources:
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Uvinza - utilising strong underground brine. 20,000 tonnes per 
annum produced by evaporating the brine in open steel 
pans heated by wood fires. 8,000 - 10,000 tornes per 
annum by solar evaporation. 

Coastal - utilislng seawater. 5,000 - 6,000 tonnes per annum 
from 14 or 15 small saltworks spread along the coast. 

15,000 to 20,000 tonnes per annum from Stanley's saltworks at
 
Bagomoya and Hitame.
 

500 tonnes from STAMICO's saltfield being developed at
 
Changwahela.
 

It is intended to increase STAMICO's production by 110,000 tonnes
 
(net) per annum to about 140,000 tonnes.
 

This will be from:
 

- a new vacuum evaporation plant at Uvinza with an annual 
capacity of 60,000 tonnes per annum of pure dried vacuum 
salt. 

This plant will replace the salt currently produced in the
 
open steel pans. Therefore, it will add a net 40,000 tonnes
 
per annum to productive capacity. Completion is projected
 
for 1983.
 

three coastal solar saltworks with total capacity of 70,000
 
tonnes per annum.
 

Changwahela 5,000 tonnes per annum 
Sadani 40,000 tonnes per annum 
Kitame 25,000 tonnes per annum 

Changwahela is in production but operating well below
 
capacity and is not fully developed.
 

Sadani development has commenced but it is behind schedule
 
due to lack of vital construction equipment.
 

Kitame has been surveyed but development has not yet
 
commenced.
 

It is planned for all to be in production in 5 years.
 

Therefore on completion of Oi the above projects STAMICO's
 
production capacity will be about 1.40,000 tonnes per annum.
 
When this is added to the private production capacity of
 
20,000 tonnes per annum Tanzania's total capacity would be
 
160,000 tonnes per annum, which is sufficient to meet
 
Tanzania's own requirements and produce an exportable
 
surplus.
 

With increasing domestic and regional demand, as projected in
 
the regional salt plan at Annex 1, additional saltworks
 
capacity will be required during 1985-90, hence the proposal
 
to develop Lindi/Mtwara.
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6. TEKNUOLOGY '?ACLGZ 

The development of the solar industry in Tanzania can be divided
 
into two parts:
 

- increasing production from existing saltfields. This can be 
achieved by improved operating techniques and relatively low 
investment in new equipment and construction 

- construction of new saltfields such as Sadani which involve 
substantial outlays in construction costs and equipment 

The main elements of the solar evaporation technology to be
 
installed at Sadani comprises the following:

1. 	Pumping of saline water into reservoirs;
 

2. 	Movement of the water through a system of shalliw
 
concentrating ponds so that the salt concentration increases
 
through the action of sun and wind;
 

3. 	Transport of the concentrated saline water to crystallising
 
ponds where the salt settles in a uniform layer;
 

4. 	Harvesting of the salt, either manually or mechanically.
 

The major area of assistance is the design, construction, and
 
financing of the new saltfield and review of its design.
 

7. RAW MATERIAL SITUATIOU
 

Sadani is a swampy marsh about 10 km south of Sadani village.
 
The area for development comprises 1,000 acres.
 

8. SADCC TRADING LOGISTICS
 

Tanzania has the production potential to eventually meet its own
 
requirements foi. salt and produce an exportable sueplus.
 

Logistically Tanzania is well placed to supply Zambia's imports
 
of salt and, to a lesser extent, part of Malawi's and Zimbabwe's
 
imports.
 

As salt is a low value product freight is a major part of its
 
landed cost and, therefore, efficient rail transport is
 
essential. In order to supply the three SADCC :ountries above it
 
would require transporting over 40,000 tonnes of salt per annum
 
over the TA"ZAM railway. It is understood for this to 
successfully occur the TANZAM railways haulage capacity would 
have to be upgraded.
 

In addition salt exports outside SADCC could be developed.
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9. PROJCT COST 

US$ 	3.3 million, 
of 	which US$ 1.2 million has been incurred.
 
Balance of expenditure US$ 2.1 million. Local expenditure US$
 
0.5 	million. Foreign expenditure US$ 1.6 million.
 

10. PROMOTING INSTITUTION
 

State Mining Corporation, Tanzania
 

11. OUTSTANDING GAPS REGARDING INFOIMATION
 

Detailed study and engineering design: cost US$ 45,000
 

12. DIPL!MNTATION SCHEDULE
 

Engineering study 3 months
 
Earthworks 15 months
 
Plant installation 6 months
 

13. INPUTS REQUIRED FROM DONORS 

Technical and financial co-operation for the implementation of
 
the project.
 

14. TERM OF REFERENCE FOR ENGINEEMING DESIGN
 

1. 	Review existing design and construction to date.
 

2. 	Specify changes to design that will improve
 
quality and lower unit costs of production.
 

3. 	Prepare revised cost estimates to complete
 
construction and commission the project.
 

4. 	Prepare preliminary engineering drawings and cost
 
estimates for washing and bagging plant.
 

5. 	Set out implementation schedule.
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DMVLOPNUT OF SALIVORIS AT KITANE, TANZANI 



1. INTRODUCTION
 

Salt production for industrial and 
other usage has been selected
 
by the SADCC Industry Ministers as an industry in which regional 
industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specific projects which are 
now being elaborated for implementation. The benefits to the 
SADCC Region of industrial co-operation in salt production would
 
be: 

- trading linkages within SADCC with several salt producing 
countries supplying the salt reluirements of the other;
 

- Industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing, 
textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine;
 

- selt-sufficiency in an essential foodstuff that is currently 
imported from the Republic of South Africa or is in short 
supply due to foreign exchenge shortages; 

- earn foreign exchange by exports outside the region;
 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities 
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF PROJECT 

Development of a ralt field at Kitame, Tanzania with capacity of 
25,000 tonnes per annum. Secondary washing and bagging plant. 

2.2. PROJECT RATIONAL'
 

Kitame has been surveyed and found suitable for salt development.
 
Both domestic and export markets are available for the project 
output.
 

2.3 PRODUCT RANGE
 

Bagged washed/unrefined salt.
 

3. BACKGROUND
 

It is estimated that the current requirement for salt in Tanzania
 
is about 90,000 tonnes per annum. This is made up of 85,000 
tonnec of domestic salt and 5,000 tonnes of salt is imported from 
India and West Germany. 

The principal grade of salt consumed is unrefined crude salt 
which is consumed in the villages. Small quantities of refined 
and PDV salt are consumed in the cities as table salt and 
industrial salt. This refined salt is imported from India and 
West Germany.
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The distribution of salt is controlled by the State Mining
 
Corporation (STAMICO). Any saltfield producing over 5,000 tonnes
 
per annum has to sell its production to STAMICO, under 5,000
 
tonnes It can sell its production direct onto the market.
 

A subsidiary of STAMICO - Nyanza Salt Mines - produces salt at 
Uvinza from underground brines and as such is the major supplier 
to the market. 

Total current production is about 55,000 tonnes per annum.
 
Therefore, there is a serious shortage on the domestic market 
of
 
about 35,000 tonnes per annum which requires rationing of
 
available supplies, a system of regional distribution and imports
 
of salt to help supply the market. Currently, most of tae salt
 
sold is not iodised. lodised salt is imported for consumption.
 
It is highly desirable in goitre areas that all salt is iodised
 
for goitre control. This could be done with simple plants on
 
each major saltfield.
 

4. SADCC MARKET POSITION 

Due to the domestic shortage of salt there has been little export
 
of salt to other SADCC countries.
 

There were some exports of salt to Zambia in the 1960s but these
 
ceased.
 

There have been exports of salt to Bu-uudi, Zaire, an' Nwanda due
 
to their proximity to the main salt production at Uvinza in
 
North-Western Tanzania.
 

The scarcity of foreign exchange does not allow importation of
 
large quantities of salt from other SADCC countries to ease the
 
shortage of salt.
 

In fact due to its reserves of underground brine and favourable
 
coastal conditions for the production of solar salt from
 
seawater, Tanzania has the potential to be a major salt supplier
 
to the SADCC region which is presently importing 125,000 tonnes
 
per annum.
 

5. RUSTING CAPACITY
 

As stated there is an estimated shortage of about 35,000 tonnes
 
per annum of salt on the market.
 

Current production of about 55,000 tonnes per annum is from the
 
following sources:
 

Uvinza - utilising strong underground brine. 20,000 tonnes per 
annum produced by evaporating the brine in open steel 
pans heated by wood fires. 8,000 - 10,000 tonnes per 
annum by solar evaporation. 

Coastal - utillsing seawater. 5,000 - 6,000 tonnes per annum 
from 14 or 15 small saltworks spread along the coast. 
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15,000 to 20,000 tonnes per annum from Stanley's saltworks at
 
Bagomoya and Hitame.
 

500 tonnes from STAMICO's saltfield being developed 
 at
 
Changwahela.
 

It is intended to increase STAMICO's production by 110,000 tonnes
 
(net) per annum to about 140,000 tonnes.
 

This will be from:
 

- a new vacuum evaporation plant at Uvinza with an annual 
capacity of 60,000 tonnes per annum of pure dried vacuum
 
salt.
 

This plant will replace Zhe salt currently produced in the
 
open steel pans. Therefore, it will add a net 40,000 tonnes
 
per annum to productive capacity. Completion is projected
 
for 1983.
 

- three coastal solar saltworks with total capacity of 70,000 
tonnes per annum. 

Changwahela 5,000 tonnes 
per annum
 
Sadani 40,000 tonnes per 
annum
 
Kitame 25,000 tonnes 
per annum
 

Changwahela is in production but operating 
 well below
 
capacity and is not fully developed.
 

Sadani development has commenced but it is behind 
schedule
 
due to lack of vital construction equipment.
 

Kitame har been surveyed but development has not commenced.
 

It is planned for all to be in production in 5 years.
 

Therefore on completion 
of all the above projects STAMICO's
 
production capacity will 
be about 140,000 per annum. When
 
this is added to the private production capacity of 20,000
 
tonnes per annum Tanzania's total cardcity would be 
160,000
 
tonnes per annum, which is sufficient to meet Tanzania's 
own
 
requirements and produce an
 

6. TECHNOLOGY PACKAGE
 

The development of the solar industry in Tanzania 
can be divided
 
into two parts:
 

- increasing production from existing saltfields. This can be
 
achieved by improved operating techniques and relatively low
 
investment 
in new equipment and construction
 

- construction of new saltfields such as Kitame which involve
 
substantial outlays In construction costs and equipment
 

The main elements of the solar evaporation technology to be
 
installed at Kitame comprise the following:
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1. 	Pumping of saline water into reservoirs;
 

2. 	Movement of the water through a system of shallow
 
concentrating ponds so that the 
salt concentration increases
 
through the action of sun and wind;
 

3. 	Transport of 
the concentrated saline water to crystallising
 
ponds where the salt settles in a uitiform layer;
 

4. Harvesting of the salt, either manually or mechanic lfy.
 

The major 
area of assistance is the design, construction, and
 
financing of the new saltfield. This warrants a full scale
 
feasibility study to determine:
 

- climatic suitability and, therefore, potential production
 
- design of the saltworks
 
- estimating costs of construction and equipment
 

This would lead to the identification of the necessary expertise
 
and funding to bring the saltworks into production as soon as
 
possible and to 
provide on-going guidance and training and means
 
of maintaining the equipment.
 

7. RAW MATERIAL SITUATION
 

Unlimited seawater.
 

8. SADCC TRADING LOGISTICS
 

Tanzania has the production potential to eventually meet its own
 
requiremenL for salt and produce an exportable surplus.
 

Logistically Tanzania is to
well placed supply Zambia's imports
 
of salt and to a lesser extent part of Malawi's and Zimbabwe's
 
imports.
 

As 	salt is a low value product freight is a major part of its
 
landed cost and, therefore, efficient rail transport is
 
essential. In order to 
supply the three SADCC countries above it
 
would require transporting over 40,000 tonnes of salt per annum
 
over the TANZAM railway. It is understood for this to
 
successfully occur the TANZAM railways haulage 
capacity would
 
have to be upgraded.
 

In addition salt exports outside SADCC could be developed.
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9. 	 PROJECT COST Shs 26 million (estimated)
 
Local Foreign


Investment breakdown
 
(S lar evaporation)
 

Surveying equipment & work 200,000 195,000
 
Plant & Machinery 2 400,000 7,670,000
 
Saltwork construction 3,000,000
 
Infrastructure 10,000,000
 
Personnel & Supervision 345,000
 

10% contingency 1,594,000 786,000
 
Total 17,539,000 8,651,000
 

26,1.90,000
 

10. FUNS R MD 

Local 
 Shs 17.5 million
 
Foreign Shs 8.6 million
 

11. PRO1OTING INSTITUTION
 

State Mining Corporation, Tanzania
 

12. OUTSTANDIRG CAPS REGAzDI= INyORWATION
 

Detailed englneerf-.g study required - estimated cost $ 45.000. 

13. IMPLEMENTATION SCHEDULE
 

Plant engineering 3 months
 
Earthworks 12 months
 
Plant installation 6 months
 

14. INPUT REQUIRED FROM DONORS
 

Technical and financial co-operation for the implementation of
 
the project.
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DKVKLOPMENT OF SALTWORKS AT CHANGWAMKIA, TAW7ANIA 



1. INTRODUCTION
 

Salt production for industrial and 
other usage has been selected
 
by the SADCC Industry Ministers as an industry in which regional
 
industrial co-operation would be desirable and worthwhile. The
 
regional plan of action incorporates specific projects which 
are
 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in 
salt production would be:

- trading linkages within SADCC with several salt producing 
countries supplying the salt requiremeuts of the other; 

- industrial linkages as salt is an essential raw material for
 
a number of basic 
industries such as food processing,
 
textiles, tanning, paper and pulp and heavy chemicals such 
as
 
soda ash, caustic soda and chlorine;
 

- self-sufficiency in a: essential foodstuff that is currently 
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages;
 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities
 
and the development of new skills and technology;
 

- minimisation of costs by avoiding very large transport 
cos ts. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF PROJECT 

Upgrade existing saltfield at Changwahela, Tanzainia and expand 
capacity to over 5,000 tonnes per annum. Install bagging 
facili ties.
 

2.2 PROJECT RATIONALE 

The salt field which came under development in 1978 is not yet 
developed to full capacity due to 
lack of funds. Capacity can be
 
increased by re-design, improved techniques and more equipment.
 

Expand production to assist in meeting current domestic
 
shortfall.
 

2.3. PRODUCT RANGE
 

Bagged unrefined salt.
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3. BACKCROUND
 

It is estimated that the current requirement for salt in Tanzania 
is about 90,000 tonnes per annum. This is made up of 85,000 
tonnes of domestic salt and 5,000 tonnes of salt used for
 
industrial purposes.
 

The principal grade of salt consumed is unrefined crude salt
 
which is consumed in the villages. Small quantities of refined
 
and PDV salt are consumed in the cities as table salt and
 
industrial salt. This refined salt is imported from 
India and
 
West Germany.
 

The distribution of salt is controlled by the State Mining
 
Corporation (STAMICO). Any saltfield producing over 
5,000 tonnes
 
per annum has to sell its production to STAMICO, under 5,000
 
tonnes it can sell its production direct onto the m&rket.
 

A subsidiary of STAMICO - Nyanza Salt Mines - produces salt at 
Uvinza from underground brines and as such is the major supplier 
to the market. 

Total current production is about 55,000 tonnes per annum.
 
Therefore, there is a sericus shortage the domestic market of
on 

about 35,000 tonnes per annum which requires rationing of
 
available supplies, a system of regional distribution and imports
 
of salt to help supply the market. Currently, most of the salt
 
sold is not iodised. lodised salt is imported for consumption.

It is highly desirable in goitre areas that all salt is iodised
 
for goitre control. This could be done with simple plants on
 
each major saltfield.
 

4. SADCC MARKET POSITION
 

Due to the domestic shortage of salt there has been little export
 
of salt to other SADCC countries.
 

There were some exports of salt to Zambia in the 1960s but these
 
ceased.
 

There have been exports of salt to Burundi, Zaire, and Rwanda due
 
to their proximity to the main salt production at Uvinza in
 
North-Western Tanzania.
 

The shortage of foreign exchange does not allow importation of
 
large quantities of salt from other SADCC countries to ease 
the
 
shortage of salt.
 

In fact due to its reserves of underground brine and favourable
 
coastal conditions for the produc. on of solar salt 
 from
 
seawater, Tanzania has the potential to be a major salt supplier
 
to the SADCC region which is currently importing 125,000 
tonnes
 
per annum.
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5. MSTIN CAPACITY 

As stated there is an estimated shortage of about 35,000 tonnes
 
per annum of salt on the market.
 

Current production of about 55,000 tonnes 
per annum is from the
 
following sources:
 

Uvinza - utilising strong underground brine. 20,000 tonnes per 
annum produced by evaporating the brine in open steel 
pans heated by wood fires. 8,000 - 10,000 tonnes per 
annum by solar evaporation. 

Coastal - utilising seawater. 5,000 - 6,000 tonnes per annum 
from 14 or 15 small saltworks spread along the coast. 

15,000 to 20,000 at
tonnes per annum from Stanley's saltworks 

Bagomoya and Hitame.
 

500 tonnes from STAMICO's saltfield being developed at
 
Changwahela.
 

It is intended to increase STAMICO's production by 110,000 tonnes
 
(net) per annum to about 140,000 tonnes.
 

This will be from:
 

- a new vacuum evaporation plant at Uvinza with an annual 
capacity of 60,000 tonnes per annum of pure dried vacuum
 
salt.
 

This plant will replace the salt currently produced in the
 
open steel pans. Therefore, 
it will add a net 40,000 tonnes
 
pcr annum to productive capacity. Completion is projected
 
for 1983.
 

- three coastal solar saltworks with total capacity of 70,000 
tonnes per annum. 

Changwahela 5,000 tonnes per annum
 
Sadani 40,000 tonnes per annum
 
Kitame 
 25,000 tonnes per annum
 

Changwahela is in production but operating well below
 
capacity and is not fully developed.
 

Sadani development has commenced but it is behind 
schedule
 
due to lack of vital construction equipment.
 

Kitame has been surveyed but development has not yet
 
commenced.
 

It is planned for all to be in production in 5 years.
 

Therefore on completion of 
all the above projects STAMICO's
 
production capacity will be about 140,000 tonnes per annum.
 
When this is added to the private production capacity of
 
20,000 tonnes per annum Tanzania's total capacity would be
 
160,000 tonnes per annum, which 
 is sufficient to meet
 
Tanzania's own requirements and produce an exportable
 
surplus.
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6. TECHIOLOGY PACKACE 

The development of 
the solar industry in Tanzania can be divided
 
into two parts:
 

- increasing production from existing saltfields. This can be
 
achieved by improved operating techniques and relatively low
 
investment in new equipment and construction
 

- construction of new saltfields such Sadani whichas involve
 
substantial outlays in construction costs and equipment
 

Changtiahela (STAMICO) comes within the first category 
and is
 
still in the course of development.
 
There are a number of areas which could lead 
to Increased
 

production. These include:
 

- installation of a sea pump on the field
 

- measures to minimise the crystallisation setback effect of 
rainfall 

- use of a trailer-mounted pump to transfer brine wherever
 
required within the system
 

- construction of deep storage ponds for storing strong brine
 
during rainy periods.
 

- additional construction equipment
 

- measures to reduce brine losses
 

7. RWMATERI.AL SITUATION 

Changwahela is situated about 
45 km from Dar-es- Salaam. 150
 
acres are to be developed with a planned annual capacity of 
over
 
5,000 tonnes.
 

8. SADCC TRADING LOGISTICS
 

Tanzania has the production potential to eventually meet its own
 
requirements for salt and produce an exportable surplus.
 

Logistically Tanzania 
is well placed to supply Zambia's imports
 
of salt and to a lesser extent part of Malawi's and Zimbabwe's
 
imports.
 

As salt is a low value product freight is a major part of its
 
landed cost and, therefore, efficient rail transport is
 
essential. In order to 
supply the three SADCC countries above it
 
would require transporting over 40,000 tonnes of 
salt per annum
 
over the TANZAM railway. It is understood for this to
 
successfully occur the TANZAM railways 
haulage capacity would
 
have to be upgraded.
 

In addition salt 
exports outside SADCC could be developed.
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9. 	 PIOECT COST 

US$ 0.6 million. Foreign expenditure: US$ 0.4 million. Local
 
expenditure: US$ 0.2 million.
 

10. 	 PROKOTIM INSTITION 

State Mining Corporation, Tanzan!a
 

11. 	 OUTSTANDING CAPS REGARDING INFOXNATION 

Detailed study and engineering design: cost US$ 15,000 

12. 	 TERMS OF REFEiMKLRE. FOR ENGIMYINC STUDY
 

1. 	Study existing layout and operating methods.
 

2. 	Specify revised methods.
 

3. 	Prepare preliminary engineering drawings and cost estimates
 
for new earthwcrks and mechanical plant.
 

4. 	Prepare preliminary engineering drawings and of
rest 

estimates for bagging plant.
 

5. 	Set out implementation schedule.
 

13. 	 IKPLEMKNTATION SCHEDULE 

Engineering study I month
 
Earthworks 6 months
 
Plant installation 6 months
 

14. 	 INPUTS REQUIRED FROM DONORS 

Financial and technical co-operation for the implementation of
 
the project.
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DKVRLOPMW OF SALTWOMS AT UVTnA, TANZMU 



1 . INTRODUCTION 

Salt production for industrial and other usage has been selected 
by the SADCC Industry Ministers as an industry in which regional 
industrial co-operation would be desirable and worthwhile. The 

regional plan of action incorporates specific projects which are 

now being elaborated for implementation. 

The benefits to the SADCC Region 
salt production would be:

of Industrial co-operation in 

- trading linkages within SADCC with several 

countries supplying the salt requirements of 

salt producing 
the other; 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing, 

textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine; 

- self-sufficiency in an essential foodstuff that 

imported from the Republic of South Africa or 
supply due to foreign exchange shortages; 

is 

is 
currently 

in short 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector a~td so 
add to national and regional output, employment opportunities 
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport costs. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF PROJECT 

Development 

with annual 

of a pan vacuur" dried salt plant at Uvinza, Tanzania, 

capacity of 60,000 tonnes. 

2.2. PROJECT RATIONALE 

The plant would 
and is intended 
pans. 

utilise 
to phase 

brine from the brine springs at Uvinza 
out the existing high cost open steel 

2.3. PRODUCT RANGE 

Bagged washed refined and iodised salt. 

3. BACKGROUND 

It is estimated that the current requirement for salt in Tanzania 
is about 90,000 tonnes per annum. This is made up of 85,000 
tonnes of domestic salt and 5,000 tonnes of salt used for 

industrial purposes. 
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The principal grade of salt consumed 
is unrefined crude salt
 
which is consumed in the villages. Small quantities of refined
 
and PDV salt are consumed in the cities as teble salt and
 
industrial salt. Thts refined salt is importoa from India and
 
West Germany.
 

The distribution of salt is controlled 
by the State Mining
 
Corporation (STAMICO). Any salLfield producing over 5,000 tonnes
 
per annum has to sell its production to STAMICO, under 5,000
 
tonnes it can sell its production direct onto the market.
 

A subsidiary of STAMICO - Nyanza Salt Mines -- produces salt at
 
Uvinza from underground brines and as such is 
the major supplier
 
to the market.
 

Total current production is about 55,000 tonnes 
per annum.
 
Therefore, there is a serious shortage on the domestic market 
of
 
about 35,000 tonnes 
 per annum which requires rationing of
 
available supplies, a system of regional distribution and imports
 
of salt to help supply the market. Currently, most of the halt
 
sold is not 
iodised. lodised salt is imported for consumption.
 
It is highly desirable in goitre 
areas that all salt is iodised
 
for goitre control. This could 
be done with simple plants on
 
each major saltfield.
 

4. SADCC MARKET POSITION
 

Due to the domestic shortage of salt there has been little export
 
of salt to other SADCC countries.
 

There were some exports of salt to Zambia in the 1960s but these
 
ceased.
 

There have been exports of salt to Burundi, Zaire, and Rwanda due
 
to their proximity to the main salt production at Uvinza in
 
North-Western Tanzania.
 

The short~ge of 
foreign exchange does not allow importation of
 
large quantities of salt frot 
 other SADCC countries to ease the
 
shortage of salt.
 

In fact due to ita reserves of underground brine and favourable
 
coastal conditions for the production of solar salt from
 
seawater, Tanzania has the potential 
to be a major salt supplier
 
to the SADCC region which 
is currently importing 125,000 tonnes
 
per annum.
 

5. EXISTING CAPACITY
 

As stated there is an estimated shortage of about 35,000 tonnt.
 
per annum of salt on the market.
 

Current production of about 55,000 tonnes per annum is from the
 
following sources:
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Uvinza - utilising strong underground brine. 20,000 tonnes per 
annum produced by evaporating the brine in open steel 
pans heated by wood fires. 8,000 - 10,000 tonnes per 
annum by solar evaporation. 

Coastal - utilising seawater. 5,000 - 6,000 tonnes per annum 
from 14 or 15 small saltworks spread along the coast. 

15,000 to 20,000 tonnes per annum from Stanley's saltworks at
 
Bagomoya and Hitame.
 

500 tonnes from STAMICO's saltfield being developed at
 
Changwahela.
 

It is intended to increase STAMICO's producrion by 110,000
 
tonnes (net) per annum to about 140,000 tonnes.
 

This will be from:
 

- a new vacuum evaporation plant at Uvinza with an annual 
capacity of 60,000 tonnes per annum of pure dried vacuum 
salt. 

This plant will replace the salt currently produced in the open
 
steel pans. Therefore, it will 
add a net 40,000 tonnes per annum
 
to productive capacity. Completion is projected 
for 1983.
 

- three coastal solar saltworks with total capacity
 
of 70,000 tonnes per annum.
 

Changwahela 5,000 tonnes per 
annum
 
Sadani 40,000 tonnes per annum
 
Kitame 25,000 tonnes per annum
 

Changwahela is in production but operating well below 
capacity
 
and is not fully developed.
 

Sadani development has commenced but It is behind schedule due to
 

lack of vital construction equipment.
 

Kitame has been surveyed but development has not yet commenced.
 

It is planned for all to be in production in 5 years.
 

Therefore on completion of all the above projects STAMIC's
 
production capacity will be about 140,000 tonnes per annum. 
When
 
this is added to the private production capacity of 20,000 tonnes
 
per annum Tanzania's total capacity would be 160,000 tonnee 
per
 
annum, which is sufficient to meet Tanzania's own requirements
 
and produce an exportable surplus.
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6. TECHNOLOGy PACKAGE 

6.1. PAN VACUUM DRIED PROCESS (PVD) 

Where a highly refined and purified 
vacuum dried process carn be used. 

salt is 
Coarse 

required, 
salt or 

the 
brine 

pan 
is 

treated for removal of extraneous impurities such as calcium and 
magnesium salts. The filtered 
material is then concentrated
 
under vacuum 
in a 	pan for rapid removal of water followed by

crystallisation and centrifuging. 
 This results in a product of
 
high purity.
 

6.2. 	IODISATION
 

In view of the incidence of goitre in Tanzania it will be
 
desirable to install 
lodisation facilities at the plant site.
 

7. 	 RAW MATERIAL SITUATION
 

The brine reserves 
at Uvinza are an excellent resource. The
 
brine is very strong being 190 
Baum6 (sea water is 30 Baum6) and
 
the supply is stated to be unlimited. These reserves could be
 
exploited by expanding solar salt 
production as well as that used
 
in the PVD plant.
 

8. 	 SADCC TRADING LOGISTICS
 

Tanzania has the production potential to eventually 
meet its own
 
requirement for salt 
and produce an exportable surplus.
 

Logistically Tanzania 
is well placed to supply Zambia's imports

of salt and to a lesser extent part of Malawi's and Zimbabwe's
 
imports.
 

As salt is a low value product freight is a major part of its
 
landed cost and, therefore, efficient 
 rail 	 transport is
 
essential. In order to 3upply 
the three SADCC countries above,

it would require transporting over 40,000 tonnes of salt per
 
annum over the TANZAM railway. It is understood for this to
 
successfully 
occur the TANZAM railways haulage capacity would
 
have to be upgraded.
 

In addition salt 
exports outside SADCC could be developed.
 

9. 	 PROJECT COST
 
Foreign component - 50.0 million shs
 
Local component - 30.0 million shs
 

Total 80.0
 

10. 	 PROKOTING INSTITUTION
 

State 	Mining Corporatio1 , Tanzania
 

11. 	 IMPLEMENTATION SCHEDULE
 

Construction: 2 years
 

12. 	 INPUTS REQUIREDFROMDONORS
 

Technical and financial cooperation for the implementation of the
 
project.
 

-63



SMALL-SCALE SALT REFINING PLANT, IOTSnM 



1. INTRODUCTION 

Salt production for industrial and other usage has been selected 
by the SADCC Industry Ministers as an industry in which regional
industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specJfic projects which are 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in
 
salt production would be:

- trading linkages within SADCC with several salt producing

countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing, 
textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine; 

- self-sufficiency in an essential foodstuff that is currently
 
imported from the Republic of South Africa is in
or short
 
supply due to foreign exchange shortagea;
 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so
 
add to national and regional output, employment opportunities
 
and the development of new skills and technology;
 

- minimisation of costs by avoiding very large transport 
costs. 

2. 	 PROPOSED PROJECT
 

Establishment of a small scale salt refining unit 
in Botswana
 
with a capacity of 1,000 kg. per day.
 

3. 	 PRODUCT RANGE
 

Refined salt with the following specifications:
 

a) white crystalline sodium chloride coated with water 
repellant
 
agents so as to retard moisture absorption.
 

b) 99% of the material shall pass through 1.0 mm sieve and not
 
more than 10% by weight of the material shall pass t.)rough 212
 
micron (0.212mm) sieve.
 

c) the salt shall not contain more than 0.5% by weight of
 
moisture.
 

4. 	 BACKGROUND
 

Botswana's estimated requirement for dietary salt Is approx
imately 4,000 tonnes per year. At present all salt consumed in 
the country is imrorted. As consumer awareness increases 
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increases the demand for refined grades of salt will also
 
increase. As the demand for refined grades 
of salt is still,
 
however, relatively small, a small scale 
unit is initially
 
proposed producing 250-300 tonnes per year (single shift).
 

5. EJISTIM CAPACITY
 

Approximately 2,500 tonnes of crude salt 
are produced in Botswana
 
per year.
 

6. RAW NTElIALS
 

For the envisaged production the following raw materials will be
 
required:-


Approx. Requirement
 
per day
 

a) Crude common salt 	 1,200 kg

b) Lime 25 kg
 
c) Soda Ash 30 kg

d) Hydrochloric acid 
 2.5 kg
 
e) Paraffin wax 0.5 kg

f) Coal, firewood or charcoal 500 kg
 
g) Polythene bags (500 gm capacity) 2,000
 

7. OTM INPUT REqUIREMENTS
 

a) Manpower 18
 
b) Power Max demand load
 

30 KVA
 
c) Water 8000 litres per day
 

8. TECEOLOGY PACKAGE: CRUDE SALT
 

The manufacturing process s briefly described as follows:
 

Crude common salt is dissolved to prepare a Eaturated solution.
 
To this solution lime and soda aah 
is added and the solution
 
allowed to settle and filtered to separate the undissolved _nd
 
precipitated impurities. Alkalinity 
is adjusted by checking the 
P1H value and adding acid/alkali according to reqitirement. The 
filtrate is evaporated and conditions adjusted to obtain crystals
of the desired shape and size. The slurry is withdrawn from time 
to time, centrifuged, dried, sieved, treated with water repellent 
anticaking agent and packed.
 

The plant and machinery required is as follows:
 

a) Dissolving tank, mild 
steel, rubber lined with capacity 6
 
cubic metres
 

b) Stirrer-stainless steel complete with 2HP AC 400/440V, 3PH, 50
 
cycles motor, starter and switch
 

c) 	Pump - Vac Seal type. Capacity 1 cu metre/hr complete with 4
 
HP AC 400/440V, 3PH, 50 cycles motor, starter and switch
 

d) Plate and frame type filter press with nylon filtering medium 
capacity - 1 cubic metre/hr. 
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e) Rubber lined mild steel storage tank for filtrate - capacity 6
 

cu. metres
 

f) Triple effect evaporator cur crystelliser system
 

g) Boiler, pressure 60 p.s.i.g.
 

h) Centrifuge
 

i) Tray drier
 

J) Laboratory equipment
 

k) Internal piping, connections, valves, etc
 

1) Weighing balance
 

m) Handling equipment
 

The technology package would also include technician services for
 
the erection and commissioning work and the training of the local
 
operatives in the techniques of production ar.d maintenance work.
 

9. PLANT AND MACHIHERY COST
 

The estimated c.i.f. cost of the plant and machinery listed in 7
 
above is approximately US$ 50,000.
 

10. IHPLEKKMTION SCHEDULE 
Month completed
 

1, Detciiled project report end approval 4
 
2. Order machinery requirement 7
 
3. Arrival of Iachinery & equipment 11
 
4. Positioning of technical expert 12
 
5. Installation & commissioning of plant 13
 
6. Training of workers & trial production 14
 
7. Commencement of commercial production 15
 

11. IPUTS REQUIRED FROM DONORS 

Financial and technical co-operation for the implementation of the
 
project.
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UPGRADIM OF MSTIMG SAMMUS, ANWLA 



1. INTRODUCTION
 

Salt production for industrial and other usage has been selected
 
by the SADCCC Industry Ministers as an industry in which regional 
industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specific projects which are 
now being elaborated for implementation. 

The benefits to the SADCC Region ot industrial co-operation in 
salt production would be:

- trading linkages within SADCC with several salt producing 
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing,
 
textileo, tanning, paper and pulp and heavy chemicals such as
 
soda ash, caustic soda and chlorine;
 

- self-sufficiency in an essential foodstuff that is currently
 
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages; 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities

and thr' de-:elopment of new skills and tecnology; 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF PROJECT 

Study of measures required for the upgradation of the Angola salt 
industry. 

2.2. PROJECT RATIONALE
 

Angola has an eit!%.zted salt production capacity of 125,000
 
tonnes per year but currently produces only 22,000 tonnes per 
year. There is a major need for the rehabilitation/reactivation 
of existing capacity in order to meet domestic requirements and 
to earn foreign exchange through exports. 

3. BACKGROUND 

The estimated salt requirement in Angola in 1982 was 45,600 
tonnes. According to information available salt production
 
capacity is 125,000 tonnes per year. Total production however 
amounts to only a fraction of this capacity being only 22,000 
tonnes in 1981.
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Present capacity would appear to be sufficient for the country's
 
requirements while also leaving a surplus for export. The major

need 	at present is for rehabilitation/reactivation of 
existing
 
edpacity 
through provision of advisory services, training of
 
operation and management, improvements to the original design of
 
salt works, and new equipment such as pumps and harvesters.
 

4. 	 RU MATERIAL SITUATION
 

Seawater is an unlimited raw material source 
of salt for Angola.
 

5. 	 SADCC TRADING LOGISTICS
 

Angola has a rail link with Zambia through Zaire and potential
 
exists in future for exports of salt from Angola to Zambia.
 
Other 	possible export markets 
for Angola are the West African
 
countries.
 

6. 	 TERMS OF RHYERENCE FOR STUDY ON MPGRADING OF EXISTING SALT WORKS 

IN ANGOLA
 

1. 	Assess local 
and export demand for salt and potential for
 
increased supply.
 

2. 	Survey existing salt pans.
 

3. 	Detail 
existing production problems and constraints.
 

4. 	Specify improved techniques, design and layout changes aimed
 
at improving quality.
 

5. 	Prepare necessary layout drawings for the salt pans.
 

6. 	Specify any additional plant required for washing, bagging,
 
refining, iodisation.
 

7. 	Conduct economic feasibility studies on recommended
 
investment; covering investment costs, 
 production costs,
 
distribution costs, 
income, profitability and implementation
 
plan.
 

8. 	Specify civil works and mechanised equipment.
 

9. 	P- Pare cost estimates for required civil works and 
. 'hanical equipment. 

10. 	 Prepare preliminary engineering drawings oi required plant
 
and equipment.
 

ii. 	 Quantify the necessary expertise and funding required 
to
 

implement the recommended upgradation measures.
 

7. 	 ESTIMATED COS- OF STUDY
 

£45,000
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SMALL-SCALE SALT REFINING PLAMT, LESOTUO 



1 • 	 INTRODUCTION 

Salt 	production for industrial and other usage has been selected 
by the SADCC IndustrY Ministers as an industry in which regton,. 
industrial. co-operation would be desirible and worthwhile. The
 
regional plan of action incorporates specific projects which 
are
 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in 
salt 	production would be:

- trading linkages within SADCC with several salt 	 producing 
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an es*ential raw material for 
a number of basic industries such as food processing, 
textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine; 

- self-sufficiency in an essential foodstuff that is currently 
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages; 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, amployment opportunities
 
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport 
cos ts. 

2. 	 PROPOSED PROJECT 

Establishment of a small scale salt refining unit in Lesotho with
 
a capacity of 1,000 kg. per day.
 

3. 	 PRODUCTRANGE 

Refined salt with the following specifications: 

a) white crystalline sodium chloride coated with water repellant 
agents so as to retard moisture absorption. 

* 	99% of the material shall pass through 1.0 mm sieve and not 
.. ore than 10% by weight of the material shall pass through 212 
micron (0.212mm) sieve.
 

c) 	the salt shall not contain more than 0.5% by weight of 
moisture. 

4. 	 BACKGROUND 

Lesotho's estimated requir-ement for dietary salt is approximately 
7,000 tonnes per year. At present all salt consumed in the 
country is imported. As consumer awareness increases the demand 
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for refined grades of salt will also increase. As the demand for
 
refined grades of salt is still, however, relatively small, a
 
small scale unit is initially proposed producing 250-300 tonnes
 
per year (single shift).
 

5. EXISTING CAPACITY
 

There is no existing salt refining capacity in Lesotho.
 

6. RA MATEKRALS
 

For the envisaged production the following raw materials will be
 
required:-


Approx. Requirement
 
per day
 

a) Crude common salt 1,200 kg

b) Lime 25 kg
 
c) Soda Ash 30 kg
 
d) Hydrochloric acid 2.5 kg
 
e) Paraffin wax 0.5 kg

f) Coal, firewood or charcoal 500 kg

g) Polythene bags (500 gm capacity) 2,000
 

7. OTHR INPUT REQuIEMENTS
 

a) Manpower 18
 
b) Power Max demand load
 

30 KVA
 
c) Water 8000 litres per day
 

8. TECRNOLOCY PACKAGE: CRUPE SALT
 

The manufacturing process is briefly described as follows:-


Crude common salt is dissolved to prepare a saturated solution.
 
To thts solution lime and soda ash is added 
and the solution
 
allowed to settle and filtered to separate the undissolved and
 
precipitated impurities. Alkalinity 
is adjusted by checking the
 
PH value and adding acid/alkali according to requirement. The
 
filtrate is evaporated and conditions adjusted to obtain crystals

of the desired shape and size. The slurry is withdrawn from time
 
to time, centrifuged, dried, sieved, treated with water repellent
 
anticaking agent and packed.
 

The plant and machinery required is as follows:
 

a) Dissolving tank, 
 mild steel, rubber lined with capacity
 
6 cubic metres
 

b) Stirrer-stainless steel complete with 2HP AC 400/440V, 3PH, 50
 
cycles motor, starter and switch
 

c) :ump - Vac Seal type. Capacity 1 cu metre/hr complete with 4
 
HP AC 400/440V, 3PH, 50 cycles motor, starter and switch
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d) Plate and frame 
type filter press with nylon filtering medium
 
capacity - 1 cu metre/hr
 

e) Rubber lined mild 
steel storage tank for filtrate - capacity 6
 
cu. metres
 

f) Triple effect evaporator cum crystalliser system
 

g) Boiler, pressure 60 p.s.i.g.
 

h) Centrifuge
 

i) Tray drier
 

J) Laboratory equipment
 

k) Internal piping, cortections, valves, etc
 

1) Weighing balance
 

m) Handling equipment
 

The technology package would also include technician services for
 
the erection and commissioning work and the training of the local
 
operatives in the techniques of production and maintenance work.
 

9. PLANT AND KACHINERY COST
 

The estimated c.i.f. coat of the plant and machinery listed in 7
 
above is approximately US$ 50,000.
 

10. IMPLEMENTATION SCHEDULE
 

Month Completed
 

1. Detailed project report and approval 4
 
2. Order machinery requirement 7
 
3. Arrival of machinery & equipment 11
 
4. Positioning of technical expert 12
 
5. Installation & commissioning of plant 13
 
6. Training of w-rkers & trial production 14
 
7. Commencement of commercial productioa 15
 

11. INPUTS REQUIRED FROM( DONORS 

Financial and technical co-operation for the implementation of
 
the project.
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DMLOPWlfr OF SALTWOUS AT LDMI/MVAR6,, TAKUNIA 

C\, o 



1. INTRODUCTION 

Salt production for industrial and other usage has been selected 
by the SADCC Industry Ministers as an industry in which regional
industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specific projects which are 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in 
salt production would be:

- trading linkages utthin SADCC with several salt pro,'uctng 
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is essentialan raw iaterial fvr 
a number of basic industries such as food procescing, 
textiles, tanning, paper and pulp and heavy chemicals such as 
soda ash, caustic soda and chlorine;
 

- self-sufficiency in an essential foodstuff that is currently
imported from the Republic of South Africa or Is in short 
supply due to foreign exchange shortages;
 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF PROJECT 

Feasibility study of a 30,000 tonnes solar evaporation saltworks 
in the Lindi/Mtwari area of Tanzania. 

2.2 ':XJECT RATIONALE 

The area appears suitable for solar evaporation of salt. Both 
domestic and export markets are available for project output. 

2.3 PRODUCT RANGE 

Bagged washed/unrefined salt.
 

3. BACKGROUND 

It is estimated that the current requirement for salt in Tanzania 
is about 90,000 tonnes per annum. This is made up of 85,000 
tonnes of domestic salt and 5,000 tonnes of salt used for 
industrial purposes.
 

- 72 - C\ 



The principal grade of salt consumed is unrefined crude salt 
which is consumed in thu villages. Small quantities of refined 
and P1V salt are c.onsumed in the cities as table salt and 
industrial salt. This refined salt is imported from India and 
West Germany. 

The distribution of salt is controlled by the State Mining
 
Corporation (STAMICO). Any saltfield producing over 5,000 tonnes
 
per annum a to sell its production to STAMICO, under 5,000 
tonnes it can sell its production direct onto the market.
 

A subsidiary of STAMICO - Nyanza Salt Mined - produces salt at 
Uvinza from underground brines and as such is the major supplier 
to the market.
 

Total current proGuct on is about 55,000 tonnes per annum. 
Therefore, there is a serious shortage on the domestic market of 
abrut 35,000 vonne3 per anum which requires rationing of
 
available supplies, a system of regional distribution and imports
 
of salt to help supply the market. Currently, most of the salt 
sold is not iodised. lodLsed salt is importted for consumption. 
It is highly desirable in goitre areas that II salt is iodieed 
for goitre contt)l. This could be done with simple plants on
 
each majur saltfield.
 

4. SADCC WARKHT POSITION 

Due to the domestic shortage of salt there has been little export
 
of salt other SDCC countries.
 

There were some exports of salt to Zambia in the 1960s but these 
ceased. 

There have heer exports of salt to Burundi, Zaire, and Rwanda due
 
to their nroximity to the main salt production at Uvinna In
 
North-Weetern Tanzania.
 

The scarcity of foreign exchange does not allow importation of 
large quantities of salt from other SADCC countries to ease the 
Ehortage of salt.
 

In fact due to itk reserves of underground brine and favourable 
coastal conditions for the production of soler salt from
 
seawater, Tanzania has the potential to be a major salt supplier
 
to the SADCC region which is presently importing 125,000 tonnes 
per annum.
 

5. EXISTIG CAPACITY 

As stated there is an estimated shortage of about 35,000 tonnes
 
per annum of salt on the market.
 

Current production of about 55,000 tonnes per annum is from the 
following sources:
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Uvinza - utilising stroug underground brine. 20,000 tonnes per 
annum produced by evaporating the brine ip open steel 
pans neated by wood fires. 8,000 - 10,000 tonnes per 
annum by solar evaporation. 

Coastal - utiliing seawater. 5,000 - 6,000 tonnes per annum 
from 14 or 15 small saltworks spread along the coast. 

15,000 to 20,000 tonnes per annum from Stanley's salcworks at
 
Bagomoya and Hitame.
 

500 tonnes from S 'ICO's saltfield being developed at 
Changwahela. 

It is intended to increase STAMICO's production by 110,000 tonnes
 

(net) per annum to about 140,000 tonnes.
 

This will be from:
 

- a new vacuum evaporation plant at Uvinza with an annual 
capacity of 60,000 tonnes per annum of pure dried vacuum 
salt. 

This plant will replace the salt currently produced in the 
open steel pans. Therefore, it will add n net 40,000 tonnes 
per annum to productive capacity. Completion is projected 
for 1983. 

- three coastal solar saltworks with total capacity of 70,000 
tonnes per annum. 

Changwahela 5,000 tonnes per annum
 
Sadani 40,000 tonnes per annum
 
Kitame 25,000 tonnes per annum
 

Changwahela is in pruduction but operating well below
 
capacity and is not fully developed.
 

Sadani development has commenced but it is behind schedule
 
due to lack of vital construction equipment.
 

Kitame has been surveyed but development has not commenced.
 

It is planned for all to be in production in 5 years.
 

Therefore on completion of all the above projects STAMICO's
 
production capacity will be about 140,000 tonnes per annum. When
 
this is added to the private production capaci:y of 20,000 tonnes
 
per annum Tanzania's total capacity would be i60,000 tonnes per
 
annum, which is sufficient to meet Tanzania's own requirements
 
and produce an exportable surplus.
 

With increasing domestic and regional demand, as projected in the
 
regional salt plan at Annex 1, additional saltworks capacity will
 
Le required during 1985-90, hence the proposal to develop
 
Lindi/Mtwara.
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6. TXCHVOLOGT P&CA€K. 

The development of the solar industry in Tanzania can be divided
 
into two parts:
 

- increasing production from existing saltfields. This can be
 
achieved by improved operating techniques and relatively low
 
investment in new equipment and construction
 

-	 construction of new saltfields such as Kitame which involve
 
substantial outlays in construction costs and equipment
 

The development of the Lindi/Mtawara project would be a new
 
saltfield based on solar evaporation technology.
 

The major areas for assistance are the design, construction, and
 
financing of the new saltfield. This warrants a full scale
 
feasibility study to determine:
 

- climatic suitability and, therefore, potential production
 
- design of the saltworks
 
-	 estimating costs of construction and equipment.
 

This would lead to the identification of the necessary expertise
 
and 	funding to bring the saltworks into production as soon as
 
possible and to provide on-going guidance and training and means
 
of maintaining the equipment.
 

8. SADCC TRADIC LOGISTICS
 

Tanzania has the production potential to eventually meet its own
 
requirement for salt and produce an exportable surplus.
 

Logistically Tanzania is well placed to supply Zambia's imports
 
of salt and to a lesser extent part of Malawi's and Zimbawe's
 
imports.
 

As salt is a low value product freight is a major part of its
 
landed cost and, therefore, efficient rail transport Is
 
essential. In order to supply the three SADCC countrieb above it
 
would require transporting over 40,000 tonnes of salt per annum
 
over the TANZAM railway. It is understood for this to
 
successfully occur the TANZAH railways haulage capacity would
 
have to be upgraded.
 

In addition salt exports outside SADCC could be developed.
 

9. RTEWSOF EEREN FOR LIElDI/TWARI SALTWORKS FEASIBILITY STUDY 

A. 	Summary and plan of action - a synoptic review of the 
essential findings of each chapter followed by recommenda
tions on action required for project implementation and any 
action already taken. 

B. 	Introduction - background to the study and reviewof existing 
studies. 
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C. Market and plant capacity:
 

(a) Demand and market
 

(i) 	The estimated existing size and capacities of the
 
industry (specifying market leaders), its past
 
growth, the estimate future growth (specifying
 
major programmes of development), the local
 
dibpersal of industry, its major problems and
 
prospects, general quality of goods, prices
 
structure.
 

(ii) 	Past imports and their future trends, volume and
 
prices
 

(iii) 	 The role of industry in the national economy and
 
the national policies, priorities and targets
 
related or assigned to the industry.
 

(iv) 	 The approximate present size of demand, its past
 
growth, major determinants and future growth
 

(v) 	Supply/demand balance for the product, regionally,
 
if required
 

(b) Sales forecast and marketing
 

(i) 	 Anticipated competition for the project from
 
existing and potential local and foreign producers
 
and suppliers
 

(1i) 	 Distribution system and costs including possible
 
export market.
 

(iii) 	 Sales programmes including quantities and selling
 
prices. Indicate any tariffs/taxes on
 
imported/domestic products
 

(iv) 	 Estimated annual sales revenues from products and
 
by-products (local/ export)
 

(v) 	 Estimated annual costs of sales promotion and
 
marketing
 

(c) Production programme (approximate)
 

(i) 	 Products
 
(ii) 	 By-products
 
(iii) 	Wastes (estimated annual cost of waste- disposal)
 

(d) Determination of plant capacity
 

(i) 	 Feasible normal plant capacity
 
(ii) 	 Quantitative relationship between sales, plant
 

capacity and material inputs.
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D. 
Material inputs approximate input requirements, their present
 
and pot,ntial supply positions, and an estimate of annual
 
costs of local and foreign material inputs (for each input

give source, availability, unit cost, quantity required for
 
production).
 

(a) 	Raw materials
 

(b) Processed industrial materials
 

(c) 	Components
 

(d) 	Auxiliary materials
 

(e) 	Factory supplies
 

(f) Utilities, especially power
 

E. 	Location end site (preselection, including if appropriate, an
 
estimate of the cost of land).
 
(a) 	Locational requirements of the projects e.g.
 

utilities, roads, raw material
 

(b) Land requirements and availability
 

(c) 	If ajropriate, specific site recommendations
 

F. 	Project engineering
 

(a) Technology(ies) and equipment with comparison of
 
alternatives
 

(I) 	 Technologies and processes that 
can be adopted,
 
given in relation to capacity size; describe
 
production process including flow diagram
 

(1i) 	 Estimate of 
costs of local and foreign technology
 

(iii) 	 Cost 
of proposed equipment (maor components)
 

a. Production equipment
 
b. Auxiliary equipment
 
c. Service equipment
 
d. Spare parts, wear and tear parts, tools
 

(iv) 
 Prepare drawing of the proposed saltworks
 

(v) 	 List of machinery and equipment
 

(b) 	Civil engineering works
 

(i) 	 Brief discussion of civil engineering works,
 
arrangement of buildings, short description of
 
construction materials to be used
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(a) Site preparation and development
 
(b) Buildings and special civil works
 
(c) Outdoor works
 

(ii) 	Estimate of investment of civil engineering works
 
(local/foreign), classified as above.
 

G. Manpower
 

(a) Estimated manpower requirements, broken down into labour
 
and staff, and into major categories of skills
 
(local/foreign)
 

(b) Estimated annual manpower costs, classified as above,
 
including overheads on wages and salaries.
 
Technical support required
 

(c) Technical support required
 

(d) Training requirements and costs
 

H. Implementation scheduling
 

(a) Proposed implementation time schedule giving main
 
activities
 

(b) Estimated implementation costs given the Implementation
 
programme and including capitalised interest
 

(c) Recommendations on project promotion e.g. investors,
 

technology sources, finance sources
 

(d) Bar chart
 

(e) Organisation chact
 

I. Financial and economic evaluation
 

(a) Total investment costs
 

(i) 	 Estimate of working capital requirements by main
 
item
 

(ii) 	 Estimated fixed assets by main component, and
 
preproduction expenses
 

(iii) 	 Total investment costs schedule showing phasing
 

(iv) 	 Estimate of foreign exchange cost
 

(b) Project financing
 

Mi) 	 Proposed capital structure and proposed financing
 
(local/foreign)
 

(ii) 	 Interest and principal payments schedule
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(c) Production cost including materials, utilities,
 
manpower, repair and maintenance, depreciation, interest,
 
selling expenses and other. Point out any tariffs,
 
taxes, etc. Tabulate production costs for 6 years.
 

(d) Financial evaluation based o" above estimated values.
 

(e) National economic evaluation
 

Mi) Estimate of employment creation effect
 

(ii) 	 Estimate of foreign exchange savings
 

(iii) 	 Estimate of value-added
 

(iv) 	 Accounting price analysis
 

J. Conclusions and recommendations
 

10. 	 APrlOXDIT COST OF FEASIBILITY STUDY
 

US$ 170,000
 

11. 	 PRlOTIG INSTITUTION
 

State 	Mining Corporation, Tanzania
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MANSION OF SALT VOKS AT MANUONE, NOZAMBIQUH 



1.* hTEDUCTION 

Salt production for industrial and other usage has been selected
 
by the SADCCC Industry Ministers as an industry in which regional

industrial co-operation would be desirable and worthwhile. The
 
regional plan of action incorporates specific projects which 
are
 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in 
salt production would be:

- trading linkages within SADCC with several salt producing
countries supplying the salt requirements of the other;
 

- industrial linkages as salt is an essential raw material for
 
a number of basic industries such as food processing,
 
textiles, tanning, paper and pulp and heavy chemicals such as
 
soda ash, caustic soda and chlorine;
 

- self-sifficiency in an essential foodstuff that is currently
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages; 

- earn foreign exchange by exports outside the region; 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities
 
and the development of new skills and technology;
 

- minimisation of costs by avoiding very large transport 
costs. 

2. PROPOSED PROJECT 

2.1 DESCRIPTION OF PROJECT 

Feasibility study of an expansion salt field project at Manbone, 
Mozambique. 

2.2 PROJECT RATIONALE
 

Present salt production at Manbone is 10,000 tonnes per annum. 
This can be expanded to 40,000 tonnes per annum for a relatively
low investment. 
 The output could be the basis for a caustic soda
 
plant or be exported to other countries in the SADCC region.
 

2.3 PRODUCT RANGE
 

Bagged washed/unrefined/refined and iodised salt.
 

3. BACKGROUND 

Mozambique traditionally hzs been an exporter of salt and has a
 
well established salt 
industry along its entire coastline. There
 
are nearly two hundred salt pans in operation with the two main 
production centres being Maputo and Nacala. The spread of salt
 
pans along the coast means that most regions are self-sufficient
 
in salt and there are few distribution problems.
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3. .LCKGOUND 

After independence some of the larger salt pans were taken over
 
by the Government. The smaller pans which are often a part of
 
village agricultural activities are generally 
 operated as
 
co-operativea.
 

The state-owned pans are operated by the Ministry of Industry and
 
Energy where salt is 
one of seventeen industries operating within
 
that Ministry. The Ministry has set out about 
a policy of
 
expanding production by improving 
its own pans and by providing
 
advice and guidance to the other producers. This policy has been
 
6uccessful with productior expanding by about 
50% in the last
 
four years entirely due to Improvements to existing pans.
 

In 1981, production was estimated 
at 85,000 tonnes. Of this 30%
 
was 
produced on State-owned pans, 50% on privately-owned pans and
 
20% on co-operatively owned pans.
 

The current requirement for salt in Mozambique is estimated at
 
about 55,000 tonnes per 
annum. This is almost entirely for human
 
consumption with only small quantities being used 
for industrial
 
purposes. Most of the salt consumed is 
unrefined crude salt with
 
small quantities of refined salt being consumed as table salt.
 

The distribution of salt is the responsibility of Lhe Ministry of
 
Internal Commerce who purchases the salt from the Ministry 
of
 
Industry and Energy. The private and co-operative pans can sell
 
their output to private distributors or to the Ministry 
of
 
Industry and Energy. Export sales of salt 
are the responsibility
 
of the Ministry of External Commerce.
 

•. SADCCNARUT POSITION
 

Mozambique has a long history of supplying salt to its nearer
 
SADCC neighbours, in particular, Malawi and Zimbabwe. 
 In recent
 
years this has been confined to small quantities in spot sales.
 
The recent expansion in production has meant that Mozambique now
 
has an exportable stockpile of salt and efforts are 
being made to
 
expand export sales and to re-establish Mozambique's former
 
position as a long term supplier.
 

Mozambique is in a most favourable 
position to be the major

supplier of dalt to the SADCC 
region in the immediate future.
 
Not only is Mozambique producing an exportable surplus but more
 
importantly its two major salt production 
centres at Maputo and
 
Nacala are immediately adjacent to these ports and two major
 
railways that link into Malawi, Swaziland, Zimbabwe and Zambia.
 

The regional salt plan at Annex 1 estimates that the total
 
requirement of salt in the SADCC 
region was 380,000 tonnes in
 
1982, compared with the existing regional production capacity of
 
264,000 tonnes. There is, therefore, considerable scope to
 
expand existing production capacity in Mozambique for export
 
sales within the SADCC market.
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5. EXISTING CAPACITY 

The existing capacity of the salt industry in Mozambique is well
 
over 80,000 tonnes 
per annum given reasonable weather conditions.
 
There is also the capacity to produce about 6,000 tonnes per 
annum of refined salt.
 

The above capacity is spread over nearly two hundred salt pans. 
However, the major areas are Maputo where 
the capacity is 30,000 
tonnes and Nacala where the capacity is 25,000 tonnes. Both 
these centres have a major salt pan with a capacity of about 
20,000 tonnes per annum each. The Nacala pan is privately owned 
and the Maputo pan is State owned. 

The recent expansion in production to 81,000 tonnes per annum has
 
come from improvements to existing capacity through improved 
techniques and amalgamation of smaller pans into larger ones.
 
The potential. to expand production further from the existing 
capacity is considerable. This potential is well understood by 
the Ministry of Industry 
and Energy. The main constraints are
 
manpower and finance.
 

At Manbone existing capacity is about 10,000 tonnes and potential
 
exists to develop this capacity at relatively low investment
 
cost. This would be in addition to the expansions planned for 
Maputo and Nacala. 

6. RAW MATERIAL SITUATION
 

The three Ingredients for solar salt production are sea water, 
high net evaporation and suitable topography and are all readily 
available near Manbone In Mozambique. The area selected is 
well-suited for salt production.
 

7. SADCC TRADING LOGISTICS 

Mozambique is very well placed with Its production potential and 
existing railway links to supply the major part of the SADCC 
present and region's future salt requirements. 

The main salt production centres are at Nacala and Maputo. From 
Nacala the railway runs directly to Malawi and links in with the 
Malawi rail 
system. From Maputo, railways run to Swaziland and 
Zimbabwe and through Zimbabwe links into the railway into Zamb!a 
and Botswana. Manbone Is located in proximity to Beira which has 
rail links to Zimbabwe and Malawi. 

Given Mozambique's geographical location and solar evaporation 
potential it can replace South Africa as the principal supplier 
of salt to Zambia, Zimbabwe and Swaziland. Mozambique salt 
should be landed in those countries at a cheaper cost than South 
African salt because of Mozambique's natural advantage on rail 
freights.
 

The potential to expand salt production in Mozambique is almost 
unlimited and, therefore, production can be increased by the 
expansion of existing salt pans to meet increased requirements
 
for industrial salt. This 
demand will be generated as the
 
textiles, paper, tanning and food industries expand and a
 
chlor-alkali industry is established.
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8 TKIS 	OF RKImEUC FOR KOl OE SALTWORIS FEASIBILITY STUDY 

A. 	Summary and plan of action - a synoptic review of the
 
essential findings of each chapter followed by
 
recommendations on action required for project implementation
 
and 	any action already taken.
 

B. 	Introduction - background to the study and review of existing
 
studies.
 

C. 	Market aaO plant capacity.
 

a) Demand and market
 

(i) 	 The estimated existing size and capacities of the
 
industry (specifying market leaders), its past
 
growth, the estimate future growth (specifying
 
major programmes of development), the local
 
dispersal of industry, its major problems and
 
prospects, gereral quality of goods, prices
 
structure
 

(ii) 	 Past imports and their future trends,
 
volume and prices
 

(III) 	The role of industry in the national economy and
 
the national policies, priorities and targets
 
related or assigned to the industry
 

(iv) 	 The approximate present size of demand, its past
 
growth, major determinants and future growth
 

(v) 	 Supply/demand balance for the product, regionally,
 

if required.
 

b) Sales and marketing
 

(i) Anticipated competition for the project from
 
existing and potential local and foreign producers
 
and supplies
 

(ii) 	 Distribution system and costs, including possible
 
export markets
 

(iiI) 	 Sales programmes including quantities and selling
 
prices. Indicate any tariffs/taxes on
 
imported/domestic products
 

(iv) 	 Estimated annual sales revenues from products and
 
by-products (local/ export)
 

(v) 	 Estimated annual costs of sales promotion and
 
marketing
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c) 	Production programme (approximate)
 

(i) Products
 

(iil) By-products
 

(iii) Wastes (estimated annual cost of waste-disposal)
 

d) Determination of plant capacity
 

(i) 	 Feasible normal plant capacity
 

(ii) 	 Quantitative relationship between sales, plant
 
capacity and material inputs.
 

D. 	Material inputs - approximate input requirements, their
 
present and potential supply positions, and an estimate of
 
annual costs of local and foreign material inputs (for each
 
input give source, availability, unit cost, quantity required
 
for production).
 

a) Raw materials
 

b) Processed industrial materials
 

c) Components
 

d) Auxiliary materials
 

e) Factory supplies
 

f) Utilities, especially power
 

E. 	Location and site (preselection, including if appropriate,
 
an estimate of the cost of land).
 

a) Locational requirements of the project e.g. utilities,
 
roads, raw material
 

b) Land requirements and availability
 

c) If appropriate, specific site recommendations
 

F. 	Project engineering
 

a) 	Technology/(ies) and equipment with comparison of
 
alternatives
 

(i) Technologies and processes that can be adopted,
 
giv,'i in relation to capacity size; describe
 
production process including flow diagram
 

(i) Estimate of costs of local and foreign technology.
 

(Iii) Cost of proposed equipment (major components)
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a. Production equipment
 
b. Auxiliary equipment
 
c. Service equipment
 
d. Spare parts, wear and tear parts,
 

tools
 

(iv) Prepare drawings for the layout of the salt pans.
 

(v) 	List of machinery and equipment.
 

b) 	Civil engineering works
 

(I) Brief discussion of civil engineering works,
 

arrangement of buildings, short description of
 
construction materials to be used
 

a. Site preparation and development
 
b. Buildings and special civil works
 

c. Outdoor works
 

(ii) Estimate of investment cost of civil engineering
 
works (local/foreign), classified as above.
 

classified as above.
 

G. 	Manpower
 

(a) Estimated 	manpower requirements, broken down into labour
 
and staff, and into major categories of skills local/
 
foreign
 

(b) Estimated 	annual manpower costs, classified as above,
 
including overheads on wages and salaries.
 

(c) Technical support required
 

(d) Training requirements and costs
 

H. 	Implementation scheduling
 

(a) Proposed implementation time schedule giving main
 
activities
 

(b) Estimated implementation costs given the implementation
 
programme and including capitalised interest
 

(c) Recommendations on project promotion e.g.
 
investors, technology sources, finance sources
 

(d) 	Bar chart
 

(e) 	Organination chart
 

I. 	Financial and economic evaluation
 

(a) Total investment costs
 

(i) Estimate of working capital requirements by main
 
item
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(ii) 	Estimated fixed assets by niain component, and
 

preproduction expenses
 

(ifi) Total Investment costs schedule showing phasing
 

(iv) 	Estimate of foreign exchange cost
 

(b) Project financing
 

(i) Proposed capital structure and proposed financing
 

(local/foreign)
 

(ii) 	Interest and principal payments schedule
 

(c) Production cost including materials, utilities, manpower,
 
repair and maintenance, depreciation, interest, selling
 
expenses and other. Point out any tariffs, taxes, etc.
 
Tabulate production costs for 6 years.
 

(d) Financial evaluation based on above estimated values:
 

(i) Pay-back period
 

(ii) 	Simple rate of return
 

(iii) Break-even point
 

(iv) 	Internal rate of return and net present
 
value
 

(v) Income statement for 6 years (adjusting for
 
inventory)
 

(vi) 	Sources and applications of funds statement
 
for 6 years
 

(vii) Balance sheet
 

(viii) Sensitivity analysis
 

(e) National economic evaluation
 

(i) Estimate of employment-creation effect
 

(ii) 	Estimate of foreign exchange savings
 

(iii) Estimate of value-added
 

(iv) 	Accounting price analysis
 

(Note: more detailed economic efficiency analysis
 

may be required in specific cases)
 

9. APPROXIM&TE COST OF STUDIES
 

£170,000
 

10. lDN0MOTNG INSTITUTION
 

Ministry of Industry and Energy, Government of Mozambique.
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D5VELPNKN OF SALT VOUS AT KhZhNGULA, ZhNDIA 



1. 	 INTRODUCrION 

Salt 	production for industrial and other usage has been selected
 
by the SADCC Industry Ministers as an industry in which regional 
industrial co-operation would be desirable and worthwhile. The 
regional plan of action incorporates specific projects which are 
now being elaborated for implementation.
 

The benefits to the SADCC Region of industrial co-operation in
 
silt production would be:

- .rading linkages within SADCC with several salt producing 
countries supplying the salt requirements of the other; 

- industrial linkages as salt is an essential raw material for 
a number of basic industries such as food processing,
 
textiles, tanning, paper and pulp and heavy chemicals such as
 
soda ash, caustic soda and chlorine;
 

- self-sufficiency in an essential foodstuff that is currently 
imported from the Republic of South Africa or is in short 
supply due to foreign exchange shortages;
 

- earn foreign exchange by exports outside the region;
 

- increase size and diversity of the industrial sector and so 
add to national and regional output, employment opportunities 
and the development of new skills and technology; 

- minimisation of costs by avoiding very large transport costs. 

2. 	 PROPOSED PROJECT 

Feasibility study of a solar evaporation saltworks at Kazangula, 
Zambia.
 

2.1 	 PROJECT RATIONALE 

Preliminary investigations indicate possible availability of 
commercially exploitable sub-soil brine in the Kazangula area. The 
bulk of Zambia's salt requirements are currently met by imports. 

2.2 	 PRODUCT RANGE
 

Bagged, washed, unrefined/refined salt.
 

3. 	 BACKGROUND 

It is estimated that Zambia is currently importing 30,000 - 35,000 
tonnes 	of salt per annum. 

All salt is imported by the National Milling Company who are 
responsible for the packing and distribution of salt. 

Salt 	consumption is estimated as follows:
 

30,000 tonnes per annum for human consumption which corresponds 
about 	 5 kg per capita p.a. 
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5,000 to 10,000 tonnes per annum for other uses such 
as
 
papermaking, textiles, and hide tanning.
 

The National Milling Company 
has just commissioned a plant to
 
iodise the salt sold for human consumption.
 

The major source of supply is South Africa with small 
quantities

from other countries. South Africa is 
the major supplier due to
 
railway links, availability and pricing.
 

There are small quantities of salt produced in 
some villages

where salty earth is collected and the salt leached out and then
 
the solution is boiled over a fire 
until the salt precipitates
 
out. This production is only several hundred tonnes and,
 
therefore, just sufficient for the local area.
 

xAu4 T* SITUATION 

Zambia has no known significant deposits 
of rock salt or strong
 
brines.
 

The only known sources of salt are saline water 
with about 1%
 
salt content. The Geological Survey Department 
has carried out
 
some shallow drilling at Maputa, Haimbwe and Chienge and tapped
 
sources 
of saline water. This water has been 
run out into solar
 
evaporation pans and crystalline 
 pans and salt produced.

However, due to 
the low salt concentration this is considered 
to
 
be non-commercial but can be developed into a village industry as
 
evaporation rates 
in those areas are suitable.
 

The best prospects for determining commercial salt sources is to
 
explore for stronger brines at deeper 
depths than the current
 
drilling. If strong 
 brines ran be found in significant
 
quantities then they could provide 
the basis for commercial
 
production of solar salt.
 

A large swamp exists in the Kazangula area of the Southern
 
Province, about 40 miles from Livingstone and near the border of
 
Botswana. The composition of the water in the wells of the upper

reaches of the swamp is similar to 
that of seawater. The geology

of the area and salt manufacturing activity from brine across the
 
Zambesi in Botswana would suggest that sub-soil brine may exist
 
in the area and should be investigated.
 

A systematic programme of drilling exploratory holes is initially

required in order 
to determine the approximate quantities of
 
sub-soil brine available.
 

Should this 
investi ,ation establish the existence of subterranean
 
brine in sufficient quantities salt could be extracted by the
 
solar evaporation process as climate and land 
conditions for
 
solar evaporation In the 
area appear favourable.
 

The Kazangula belt area is 
located near the main Livingstone-

Lusaka road, 
and there is a railroad from Livingstone. Thut all
 
the main salt consuming markets could be served 
from Kazungula.
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The broad terms of reference for the geological investigations
 
are as follows:
 

I. 	Prepare a large scale topographical map of the Kazanagula
 
area.
 

2. 	Select about 12 drill hole sites over 
an area of about 16-20
 
sq kilometres.
 

3. 	Carry out a programme of drilling exploratory drill holes.
 

4. 	Measure the existence, discharge and salinity of the brine
 
from the drill holes.
 

5. 	Determine the quantities available of sub-soil brine.
 

6. 	If the results of 5 are positive, conduct a detailed
 
technical and economic feasibility study for recovery of the
 
salt. Detailed terms of reference for the feasibility study
 
are 	given.
 

- 89 



.	 T OF RZMEIM FOI KAZNCJULA SAL MS FEASIBILITY STUDY 

A. 	Summary and plan of action - a synoptic review of the
 

essential findings of each chapter followed by
 
recommendations on action required for project implementation
 

and 	any action already taken.
 

B. 	Introduction - background to the study and review of existing
 

studies.
 

C. 	Market and plant capacity:
 

(a) Demand and market
 

(i) The estimated exist'ng size and capacities of the
 

industry (specifying market leaders), its past
 

growth, the estimated future growth (specifying
 
major programmes of development), the local
 

dispersal of industry, its major problems and
 
prospects, general quality of goods, prices
 

structure.
 

(ii) 	Past imports and their future trends, volume and
 

prices.
 

(iii) 	The role of industry in the national economy and
 

the national policies, priorities and targets
 
related or assigned to the industry.
 

(iv) The approximate present size of demand, its past
 
growth, major determinants and future growth.
 

(v) Supply/demand balance for the product, regionally,
 

if required.
 

(b) 	Sales forecast and marketing
 

(i) Anticipated competition for the project from
 
existing and potential local and foreign producers
 
and suppliers
 

(ii) 	Distribution system and costs.
 

(iii) 	Sales programmes, including quantities and selling
 

prices. Indicate any tariffs/taxes on
 
imported/domestic products.
 

(iv) 	Estimated annual sales revenues from products and
 

by-products (local/exnort).
 

(v) Estimated annual costs of sales promotion and
 

marketing.
 

(c) 	Production programme (approximate)
 

(i) 	Products
 

(ii) 	By-products
 

(iii) 	Wastes (estimated annual cost of waste-disposal)
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(d) Determination of plant capacity
 

i) Feasible normal plant capacity
 

(ii) Quantitative relationship between sales, plant
 
capacity and material inputs.
 

D. 	Material inputs (approximate input requirements, their
 
present and potential supply positions, and an estimate of
 
annual costs of local and foreign material inputs (for each
 
input give source, availability, unit cost, quantity required
 
for 	production).
 

(a) Raw materials
 

(b) Processed industrial materials
 

(c) Components
 

(d) Auxiliary materials
 

(e) Factory supplies
 

(f) Utilities, especially power
 

E. 	Location and site (preselection, including if appropriate, an
 
estimate of the cost of land).
 

(a) Locational requirements of the project : e.g. utilities,
 
roads, raw material.
 

(b) Land requirements and availability.
 

(c) If appropriate, specific site recommendations.
 

F. 	Project engineering
 

(a) Technology/(ies) and equipment with comparison of
 
alternatives
 

(i) Technologies and processes that can be adopted,
 
given in relation to capacity size; describe
 
production process including flow diagram.
 

(ii) Estimate of costs of local and foreign technology.
 

(iii) Cost of proposed equipment (major components)
 

a. Production equipment
 
b. Auxiliary equipment
 
c. Service equipment
 
d. Spare parts, wear and tear parts, tools
 

(iv) Prepare drawings for the layout of the salt pans.
 

(v) List of machinery and equipment.
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(b) Civil engineering works
 

(i) Brief discussion of civil engineering works,
 
arrangement of buildings, short description of
 
construction materials to be used
 

a. Site preparation and developme-ft
 
b. Buildings and special civil works
 
c. Outdoor works
 

(ii) Estimate of investment cost of civil engineering
 
works (local/foreign), classified as above.
 

G. Manpower
 

(a) Estimated manpower requirements, broken down into labour
 
and staff, and into major categories of skills
 
(local/foreign)
 

(b) Estimated annual manpower costs, classified as above,
 
including overheads on wages and salaries
 

(c) Technical support required
 

(d) Training requirements and costs
 

H. Implementation scheduling
 

(a) Proposed implementation time schedule giving main
 
activities
 

(b) Estimated implementation costs given the implementation
 
programme and including capitalised interest
 

(c) Recommendations on project promotion e.g. investors,
 

technology sources, finance sources (d) Bar chart
 

(e) Organisation chart
 

I. Financial and economic evaluation
 

(a) Total investment costs
 

(I) Estimate of working capital requirements by main
 
item
 

(ii) Estimated fixed asseta by main component, and
 
preproduction expenses
 

(iII) Total investment costs schedule showing phasing
 

(iv)Estimate of foreign exchange cost
 

(b) Project financing
 

(i) Proposed capital structure and proposed financing
 
(local/foreign)
 

(ii) Interest and principal payments schedule
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(c) Production cost including materials, utilities, manpower,
 
repair and maintenance, depreciation, interest, selling
 
expenses and other. Point out any tariffs, taxes, etc.
 
Tabulate production costs for 6 years.
 

(d) Financial evaluation based on above estimated values:
 

(i) Pay-back period
 

(if) Simple rate of return
 

(iii) 	Break-even point
 

(iv) 	Internal rate of return and net present value
 

(v) Income statement for 6 years (adjusting for
 
inventory)
 

(vi) 	Sources and applications of funds statement for 6
 

years
 

(vii) 	Balance sheet
 

(viii) Sensitivity analysis
 

(e) National economic evaluation
 

(i) Estimate of employment-creation effect
 

(ii) 	Estimate of foreign exchange savings
 

(iii) 	Estimate of value-added
 

(iv) 	Accounting price analysis
 

(Note: more detailed economic efficiency analysis
 

may be required in specific cases)
 

9. 	 APPROXIMrK COST OF STUDIES
 

US$ 200,000
 

10. ILONOTING INSTITUTION 

Ministry of Mines, Lusaka, Zambia
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SECTION III:
 
Textiles
 



i) Manufacture of Synthetic and Cotton
 

Synthetic blended textiles
 

ii) a) Production of synthetic yarn
 

b) Manufacture of synthetic fibre
 



INT ODUCTION 

The two SADCC projects - manufacture of blended textiles and 
texturised polyester fabrics, and manufacture of the Inter

mediate and basic inputs are of priority for the development 
of the Region. They fall in the basic needs sector and their 
implementation will. promote SADCC self-reliance. At present, 
blended textiles and texturised polyester fabric constitute 
about 27.50% of the present demand ir textiles, and both the 
pattern and trend of consumption indicate that the demand will 

rapidly grow, particularly in the rural areas. The Region has 
the basis of present industrial capacities for manufacture of 
blended cloth and has the resources in cotton as well as 
petroleum to sustain a progressive development of the manu
facture of baLsics and intermediates. The implementation of 
the development plan suggested in this report will result in 
valuable import substitution of approximately US$ 120 million, 
representing foreign exchange used for the import of textile 
products and inputs. The total investment envisaged is 
US$ 135 million for value added activities in the manufacture 
of cloth and yarn in the large and medium/small scale sectors 
in all the countries of the Region. Employment opportunities
 
would be generated for about 6,000 persons.
 

In presenting the development plan and the projects, consider
ation has been given to the comparative advantages of markets 
and resources, economic utilisation of existing and planned 

capacities, linkages in supply of intermediates and end pro
ducts, and for balanced industrial growth in keeping with the
 
policies of the individual countries.
 

The study incorporated in this paper had necessarily to be 
completed within a limited time period. Field investigations 
were conducted in most of the coun:ries concerned, and in the 
others anslysis and projections have been made on the basis of 

trends of consumption and the pattern of current production. 
Further work in the field is in progress and will be directed 

towards elaborating and refining the fIsanc.al and techno
logical particular! as well as the linkage aspects involved in 
implementation. The approach presented in this paper also 
enables the incorporation of modifications and additions which 
may be required during the further stages of implementation. 
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SU)4ARY PARTICULARS OF REW W PROJECTS 

ESTIMATED ESTIMATED 
 ESTIMATED ESrIMATED IMPLEMENTATION IEPLOYME NT
CAPACITY 
 COST ANNUAL RETURN/ PERICO GENERATIONCOUNTRY PROJECT LOCATION (US$ million) TURNOVER INVESTMENT 

I (p.a.) (VALUE) (%) (years)

Angola Petro-Chemlcal Feasibility study recommended 
 for wider market 

Complex 
Bots.ana Polyester knItting Everest 2 million sq meters 3.1 3.0 15 2 200 

unit 
5 x 20 power looms various 2 m nr 100% cotton 
1 + PE/cotton 1.5 20.0 25 2Lesotno Polyester knitting 
 2 mm 3.1 3.0 15 
 2 200
5 x 20 power looms various 2 m m 2 

100l cottonI + PE/cotton 1.5 
 20.0 25 
 2
 
2Malawi Extension to Blantyre 4 m m PES/coTton

ID Whitehead 
 _ woven 8.0 10.0 19 3 20'
 
Mozamblque POY/Text yarn plant 
 Zambezia 2,500,tpa 9.0 6.7 22 
 2 450


iCommlsslon PE knitting Zambezla 44
 
I 6 m m' 3.6 16.2 (on extra Icapital)


2IConvert weaving plant Rio-pale 8 mm PES/cotton 4.9 20.0 60( " " ) 1.5
 
Swaziland 'Polyester knitting 
 ? 2 m m2 3.1 3.0 15 
 2 200
 

lunit
 
5 x 20 power Icns various 2 m m2 

100% cotton
 
I 
 + PE/cotton 1.5 
 20.0 25


Tanzania ;P'Y/Text'd yarn plant ? 2,500 Zpa 9.0 
2 

6.7 22 3 3500 
lRevitallse PESI Morcgoro 
 21 m m' PES/-otton 
icotton mill 
 PES/viscose additional
10 x 20 power looms various i + 650 tpa " " yarn 1.520.0 33.6 19 


4 m m2 100% cotton 
I + PES/cotton 2.8 40 25 2 

Zambia Polyester polymerisa- 20,000 tpa chips 
 750
tion + PE staple ? for sale + 10,000 35.0 52.0 22
product Ion 4
tpa SPolyester knitting unit ? 6 m 8.5 9.0 is 2 
2Extension to KTZ Kafue 5 m m PES/cotton 

woven 10.0 12.5 19 3

10 x 20 power loams various 4 m m2 100% cotton 

-1 + PES/cotton 2.8 40 25 2 
Zimbabwe POY extrusion plant Inear 6,000 tpa 9.0 13.5 22 2PE staple production Harare 5,000 tpa 6.8 

20* 
8.0 20 
 3 70
 

The generation of employment In Malawi is less as we are recommending mainly conversion of machinery. 
The employment In Zimbabwe 
Is less as the plant is capital power intensive. 



2. DEMAND AND INDUSTRIAL CAPACITY 

2.1. DEMAND 

The total fabric demand in SADCC countries is 708 million 
square meters, this includes cotton, 100% polyester and 
blended fabrics. The estimated quantities have been grouped 
under two broad classifications: 

2.2. 100% POLYESTER FABRICS 

'1der this classification fabrics principally made from
 
teturised polyester continuous filament yarn have been taken.
 
The bulk of these will be knitted (85% tG 90%), with some
 
woven fabrics.
 

2.3. POLYMSTER/STAPLE/COTTON BLENDED FABRICS 

Fabrics produced from blends of polyester and cotton (67:33)
 
or (50:50) come under this classification with some production
 
of polyester and viscose fibre (approximately 10%). The
 
fabric under this category is predominantly woven.
 

The countrywie demand rnd capacity by the end of 1983 for the 
SADCC countries Is as below in Table I. 
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TABLE I 

SADCC: 100% POLYESTER AM)POLYESTER BLEN) FABRICS : 
ESTIMATED 04Al) AND CURREN PRW rITYE !7APACITY (by 1983/84) 

6 2 6 2 6 2
100 P.E. FABRIC (10 m ) PES BLEND FABRIC (10 m ) TOTAL 100% PE + PES BLEND (10 m ) 

TOTAL FABRIC
POPULATION DEMAND I NCLUD
(1982 est DEMAND CAPACITY SHORTFALL DEMAND ZAPACITY SHORTFALL DEMAND CAPACITY SHORTFALL ING COTTON IN 
ml Iiorl 
 MILLION M2
 

ANGOLA 7.8 1.0" 
 0 - 1.0 1.0 0 - 1.0 2.0- 0 - 2.0 83 
BOTSWANA 1.0 1.0 0 - 1.0 1.0 0 - 1.0 2.0 0 - 2.0 15 
LESOTHO 1.4 1.5 0 - 1.5 1.5 0 
 - 1.5 3.0 0 - 3.0 15
 
MALAWI 6.4 2.0 0.5 
 - 1.5 5.0 4.0 - 1.0 7.0 4.5 - 2.5 70 
MOZAMBIQUE 11.1 1.5" 0 - 1.5 1.5- 8.0 + 6.5 3.0" 8.0 + 5.0 120 
SWAZILAND 0.6 1.0 0 - 1.0 2.0 0 - 2.0 '., 0 - 3.0 10
TANZANIA 19.7 30.0 24.0 
 - 6.0 25.0 21.0* - 4.0 55.0* 
 45.0 -10.0 200 
ZAMBIA 6.1 8.6 1.6 - 7.0 18.0 7.0 -11.0 .'.5 8.6 -18.0 75
ZIMBABWE 7.9 20.0 22.0 + 2.0 15.0 18.0 + 3.0 35.0 40.0 + 5.0 120 
Total 62.0 66.6 48.1 - 18.5 70.0 58.0 -12.0 136.6 106.1 -30.5 708 

* Included Morogoro plant (under Implementation)
 
NOMINAL AMOUNTS ONLY because of GOVERNMENT POLICY
 

encouraging HIGH DOMESTIC CONSUMPTION OF COTTON
 
x Output from Everest Ltd. Botswana : assumed to be dyed/finished through CONE textiles, Zimbabwe) 

NOTES: The total shortfal I of 30.5 x 106,2 is artifical ly low due to controls on domestic consumption
 
by Mozamblque and Angola arivlng from Government policies. 
 With the removal of these controls the
 

6 2
demand would be approximately 50 x 10 m p.a.
 



%s shown 	in the Table, the demand for Polyester and Polyester/

blended 	fabric in Angola 
and Mozambique represent nominal

figures. as consumers demand in 
both countries for polyester

and polyester blended textile will be depressed 
as a result of

Government policies to 
reduce imports. Without these restric
tions the total demard in these countries would be expected to
 
rise by a further 20 million square meters per annum.
 

The demands for Botswana, Lesotho and Swaziland has been esti
mated 
in line with the average per capita consumption for the
 
SADCC Region as a whole.
 

2.4. 	 PRODUCTION CAPACITIES
 

In Malawi the capacity for polyester blended fabric production

represents Davi vlhitehead's new extension due stream
on in
 
1983.
 

In Mozambique it is assumed 
that polyester blended fabric
 
capacity will be available from 
the existing 100% polyester

(or viscose) mill 
near Maputo (Rio-Pele).
 

In Tanzania 21 million square 
meters capacity for polyester

blended 
woven fabrics would be achieved by the implementation
 
of the Morogoro projects.
 

In Zambia the production capacity for 
 polyester blended
 
textiles will arise principally 
 from Kafue Textiles' new
 
extension which would 
be on stream in 1983.
 

In Zimbabwe the production will mainly 
come from Cone Textiles
 
and David Whitehead.
 

2.5. 	 SUPPLY/DEMAND GAP 

As shown in Table 1 there is a short fall of demand of 18.5
million square meters of knitted fabrics, and a shortfall ofdemand of polyester blended fabrics theto 	 tune of 33.5
 
million 	 square meters the of ifby end 1983 the Morogoro unit
does not come into production. By relaxation of Government 
policies 	in 
Angola and Mozambique on consumption of blended
 
fabrics locally, the total demand can go up 
to 50 million
 
square meters.
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PROJECTS PROPOSALS TO MEET SHORTFALL IN SUPPLY OF SYNTHETIC 
AN) COTTON SYNTHETIC BLEDEDTEXTILES 

Two Importait factors have been taken into consideration in 
assessing the need for new capacities:
 

a) Utilisation of existing capacitieo znd upgradation of
 
existing unlts where the advantage of using common facili-
ties already developed will bring down capital costs,
 
improve profitability and facilitate implementation of
 
projects in the short term.
 

b) Expediting implementation and commissioning of projects
 
which are already planned and for which effective stepo
 
have been undertaken.
 

It is recommended specifically that the following facilities
 
be implemented:
 

BOTSWANA
 

At present Botswana has a knitting unit where they are knitt
ing fabric for Cone Textiles Ltd, Zimbabwe. The existing
 
capacity to be increased to produce 2 million square meters 
and installation of processing and finishing facilities.
 

A new knittitg plant is proposed with a capacity of 2 million 
square metres and instalLation of processing and finishing
 
facilities.
 

Expansion of Everest knitting.
 

Estimated cost of project 3.1 million
 
Annual Production 2 million sq. m.
 
Estimated turnover US$ 3 million
 
Estimated Return on Investment 15%
 
Implementation Period 2 years
 

ZAMBIA
 

Extension of the present and planned production in KTZ Mills
 
Ltd Kafue by addition of new spinning frames and high speed 
looms as they also have sufficient dyeing/printiug and
 
finishing facilities, thus increasing production by 5 million 
square meters. 

Extension of KTZ Textiles Kafue.
 

Estimate cost of project US$ 10 million
 
Annual Production 5 million sq. m.
 

Estimated turnover US$ 12.5 million
 
Return on Investment 19%
 
Implementation Period 3 years
 

-6



MOZAMBIQUE 

In Mozambique two knitting factories were constructed in
 
1977-78 in Beira and Zambezia but the machines could never be
 
installed. These are still it, crates. The machinery mainly
 
consists of the following makes - Bently, Sing-Sang, Texti'aa, 
Stible and Marat. These machines could be installed and 
commissioned to produce 20 million square meters of fabrics
 
(consisting of jersey, interlock, piquet, rib). By going into
 
production these plants would be able to supply 30% of the 
combined output totalling to 6.5 million square meters per 
annum of the combined output in 100% polyester fabric.
 

Commiss!':'ing of P E Knitting Zambezia.
 

Estimated Cost US$ 3.6 million
 
Annual Production 6 million sq. m.
 
Estimated annual turnover US$ 16.2 million
 
Estimated Return on Investment 44% on extra capital
 
Implementation period 1 year
 

Conversion of 100% polyester textile mills into polyester
 
blended fabrics at Rio-pele
 

Estimated cost of projects US$ 4.9 million
 
Annual Production 8 million sq. m.
 
Estimated turnover US$ 20 million
 
Estimated Return on Investment 60% on extra capital
 
Implementation Period 1.5 years
 

TANZANIA 

The Morogoro plant was initially desipned to produce the 
polyester blended fabrics but did not due to many constraints. 
The mill is now being planned for 100% cotton with scope for 
polyester/blended production up to the spinning and weaving 
stage. By addition of dyeing/printing and finishing
 
facilities the plant can produce 21 million square meters of 
fabrics and 650 tonnes of blended yain.
 

The above projects which could be implemented would provide a 
total production of 8.5 million sq. m. of knitted 100% 
polyester fabrics and 38 million sq.m. of blended fabrics of 
polyester/cotton blends. Thus leaving a shortfall of 10 
million qq. m. of knitted fabrics and about 20 million m. of 
blended fabrics, taking into account the potential demand of 
Angola and Mozambique. 

In terms of facilitating the logistics of the plan in terms of
 
profitability and comparative advantage it would also be
 
appropriate to consider the following:
 

a) Because there is a high demand in Zambia for 100% knitted 
fabrics and because the infrastructure Is already available 
in the country it is recommended to have a plant of 6 
million sq. m. for knitted fabrics in Zambia.
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Estimated cost US$ 8.5 million 
Annual Production 6 afllion sq. m. 
Estimated turnover US$ 9 million 
Return on Investment 16% 
Implementation period 2 years 

b) The establishment of knitting facilities is far less
 

complex than putting up an integrated te-,tile mill. Small
 
knitting plants to produce 2 million square meters are
 
recommended in Lesotho and Swaziland.
 

Lesotho
 

Estimated cost of knitting project US$ 3.1 million
 
Annual production 2 million sq. m.
 
Estimated turnover US$ 3 million
 
Return on Investment 15%
 

Implementation Period 2 years
 

Swaz iland
 

Estimated cost of knitting project US$ 3.1 million
 
Annual Production 2 million sq. m.
 
Estimated turnover US$ 3 million
 
Return on Investment 15%
 
Implementation period 2 years
 

c) Power looms
 

Textile weaving also lends itself easily to decentralised
 
operations in the small scale sector. Power loom technology
 
is such that it permits the setting up of small scale 
units. The size of the minimum economically viable unit 
depends upon patterns of ownership, market conditions, and 
cost of labour. In Indian conditions, where the operator
 
is the entrepreneur, technician and manager, all combined 
into one, even two powerlooms can constitute an economic
ally viable unit. 

In the case of developing countries where local skill are 
moderately available, expatriates are needed initially.
 
The minimum quantity of powerlooms that constitutes an
 
economically viable unit is twenty.
 

The concept has been very successful in Tanzania, where 
nine units have been successfully working for the last five 
years, some of them in remote areas like Ukerewe and
 
Kitelo.
 

The concept has also been successful in Zambia and Zimbabwe
 
where there are a number of power looms units, though they 
have more than twenty looms each.
 

\IP
 



Cost of 20 Power loom Unit 

Plant and Machinery US$ 125,000 
Building & Fixturus US$ 100,000 
Power 35 Kva. 
Working capital US$ 300,000 
Production 420,000 meters p.a. per unit 

Following are the project proposals for power loom units:-


TA17-ZAIA
 

Ten units of 20 power looms each manufacturing polyester/ 
cotton blended shirting and ruiting. The units could be 
situated around Morogoro whereby the units can utilise the 
yarn produced by Morogoro plant. They could also produce 
cotton fabric if need be.
 

Estimated cost of 10 units of
 
20 powerlooms project 


Annual production 


Est..mated turnover 


Estimated Return on Investment 

Implementation Period 


ZAMBIA
 

Ten units of 20 power looms 
suitings of blended yarn. The 
Kafue Textile Ltd. 

Estimated cost of 10 units of 
20 Powerlooms project 

Annual preduction 

Estimated turnover 

Estimated Return on investment 

Implementat iou perio 

SWAZILAND, BOTSWANA, LESOTHO 

Each of these countries could 

US$ 2.8 million
 

4 million sq. m. of blended
 

& cotton fabrics
 

US$ 40 million
 

25% 

2 years
 

each manufacturing shirting,
 
units could be situated around 

US$ 2.8 million 

4 million sq. m. of blended 

& cotton fabrics 

US$ 40 million 

25% 

2 years 

have five units of 200 looms 
each. The yarn could come from Zimbabwe. The units can have 
a central ised process house to process the cloth produced from 
these units. 

Estimated cost of 5 units 
of 20 looms US$ 1.5 million 

Annual production 	 2 million sq. m. blended & 
cotton fabrics 

Estimated turnover 	 US$ 20 million
 

Estimated return on investment 	25%
 

Implementation period 	 2 years
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MAAfl 

Two units of 20 power looms each to be commissioned in the 
rural area. The cloth produced to be dyed/finished by David 
Whitehead Ltd at Blantyre.
 

Estimated cost of 2 units
 

of 20 looms US$ 0.76 milliot. 

Annual production 800,000 sq. m. 

Estimated turnover US$ 8 million
 

Estimated return on investment 25%
 

Implementation period 2 years
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TABLE 2 

SADCC: 	 POLIrSTER STAPLE FIBRE AND P.O.T./TEXTURISED POLYESTER FILAMENT YARN 

ESTIMATED DEMAND (1985/86) AND FRODUCTIVE CAPACITY (1983/84) 

POY/TEXT'D PE YARN (tonnes p.a.)PE STAPLE (tonnes p.a.) TOTAL POY/TEXT'D + PES
 

POPULATION
 

(1982 est DEMAND CAPACITY SHORTFALL DEMAND 'APACITY SHORTFALL DEMAND CAPACITY SHORTFALL
 

million)
 

ANGOLA 7.8 0 0 0 0 
 0 0 0 0 0
 

BOTSWANA 1.0 0 0 0 0 
 0 0 0 0 0
 

LESOTHO 1.4 0 0 
 0 0 0 0 0 0 0
 

MALAWi 6.4 
 100 0 - 100 800 0 - 800 900 0 - 900 

MOZA.MBIQUE 11.1 2,000 0 - 2,000 800 0 - 800 2,800 0 - 2,800
 

SWAZILAND 0.6 0 0 0 0 0 
 0 0 0 0
 

TANZANIA 19.7 9,500 7,500 - 2,000 3,000 0 - 3,000 12,500 7,500 - 5,000
 

ZAMBIA 6.1 1,000 0 - 1,000 1,100 0 - 1,100 2,100 0 - 21,00
 

ZIMBABWE 7.9 6,000 0 - 6,000 2,100 0 - 2,100 8,100 0 - 8,100
 

Total 62.0 18,600 7,500 11,100 7,800 0 -	7,800 26,400 7,500 18,900
 

N.B. Demand is defined as that quantity of polyester required if the 100% and polyester blend textile
 

requirements are also met (see Table I). (If ANGOLA and MOZAMBIQUE allow increased usage internally
 

of polyester, the above 26,400 t.p.a. total requirement will probably rise to approximately
 

30,000 t.p.a.)
 



The Polyester Staple Fibre (PES) requirement for Malawi is 
computed on incre,e 4 million square ofan from meters 
blended fabric in 1983 to 8 million by 1985-86.
 

The demand of (PES) in Mozambique has been assumed on the
 
basis of start of blended fabric production from the (Rio
pele) mills at Maputo and cGmmissioning of knitting mills
 
(Zatricot) at Zambezia.
 

Zambia's demand is assumed to come from further expansion of 
blended textiles at KTZ Kafue by starting of suiting manu
facture and offtake by knitters and powerlooms.
 

Zimbabwe's requirements will arise from proper utilisation of 
installed capacity (1982-83) and export of yarn to Botswana 
for the existing knitting unit aaid to Swaziland and Lesotho 
for powerlooms and knitting units and reimport of fabrics.
 

No immediate domestic requirement for substantial 
quantities
 
of polyester has yet been identified. anyHowever, eventual 
satisfaction of latent demand for polyester and blended
 
fabrics in Angola and Mozambique could lead to such textile
 
installations in these countries with a resultant demand for 
polyester fibre and yarn.
 

In Tanzania the demand is assumed theon basis that the 
Morogoro unit would come on stream and there W:ould be demand 
from decentralised sectors and knitters. 

4.2. PROJECT FOR POLYESTER YARN AND FIBRE MANUFACTURE 

In round figures the estimated demand for polyester within the 
SADCC region over the next few years is:

POY/Textured yarn 17,500 t.p.a.
 
P.E.S.(Fibre) 
 7,500 t.p.a.
 

25,000 t.p.a.
 

The polyester from which the fibre is produced is polyethylene 
terephthalate and is by condensing ethylenethis made glycol
with terephthalic acid (T.P.A.), either by direct interaction 
or by ester exchange using dimethyl terephthalate (O.M.T.)
 

The former process is Illustrated below, with an indication of
 
the mass of each component needed to produce the above 
quantity of fibre and yarn.
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a) From Refinery 7450 t. Ethylene 	 Mixed xylenes
 

(20,800 t.)
 

b) Petro-Chemical 8450 t. Ethylene Oxide p-Xylene
 
Plant (16,7S0 t.)
 

10075 t Ethylene Glycol T.t.A. (24125 t)
 

c) Polymerisation Polyethylene Terephthalate
 
Plant Z (27250 t)
 

d) Extrusion/Spinning 

Plant 7500 t P.E.S. P.O.Y.(17 500 t) 

e) Texturising Plant Texturised PE
 
Total P.E.S. & P.O.Y 25,000 tonnes
 

The typical economical size of plants to produce each
 
component in the above chain are:
 

a) Ethylene: 50,000 - 1135,000 t.p.a.
 
p-xylene: 7,000 - 240,000 t.p.a.
 

b) Ethylene oxide/ethylene glycol
 
15,000 - 365,000 t.p.a.
 

T.P.A. 100,000 - 320,000 t.p.a.
 

c) Polyethylene terephthalate
 
5,000 t.p.a. upwards
 

d) P.E.S. and P.O.Y. 
2,500 t.p.a. upwards
 

Coments 

Both (a) and (b) stages require large, expensive plants and 
would not be justified for fibre/yarn production alone (e.g. 
other applications in the petrochemicals and plastics field
 
would be needed). Furthermore, as can be seen, these 
economical sizes (which tend to be the higher output plants) 
are much larger than required for the production of 25,000 
t.p.a, of fibre and yarn. Nevertheless, a feasibility study 
is recommended with respect to establishing refining and
 
petro-chemical plants.
 

A polymerisation plant (c) for the production of nomi 10,000 
t.p.a. of polyethylene terephahalate is seen as the best 
starting point at this stage. Initially the monomers
 
(ethylene glycol and T.P.A.) would need to be purchased from 
outside the Region until such time as these may be available 
within SADCC (e.g. from future petro-chemicai installations in
 
Angola?)
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Fibre and yarn oroduction d) can be carried out on a reason
ably small scale, alLhough, obviously larger plants tend to be 
more economical. 

From the above considerations and the estimated requirements
 
indicated in Table 2, the following types of installations
 
suggest themselves:

- ONE POLYMERISATION PLANT with a capacity for up to 30,000 
t.p.a. of polyehylene terepthalate. The output of this
 
polymer to be in TWO forms:
 

- up to 10,000 t.p.a. of molten polymer to be fed directly 
to an ON-SITE STAPLE FIBRE extrusion/spinning plant
 

- up to 20,000 t.p.a. of polymer chips to be shipped to 
individual P.O.Y. extrusion/spinning units located else
where in the SADCC Region.
 

- THREE FURTHER P.O.Y EXTRUSION/SPINNING PLANTS (of minimum 
size 2,500 t.p.a.) to be located at or adjacent to (a) 
existing draw-texturising facilities (b) major textile 
factories utilising this yarn. e.g. Table 2 identifies 
major requirements in Zimbabwe, Tanzania (existing) and 
Mozambique (projected).
 

The combined capacity of these plants needs to be approxi
mately 11,000 t.p.a. to supplement the existing (by end 
1983) Tanzania capacity of 7,500 t.p.a. (who, it is antici
pated, would also purchase polymer chips from the above 
polymerisation plant).
 

- No accurate assessment of the DRAW-TEXTURISING capacity in 
the Region has yet been made. However, with known installa
tions in Zimbabwe (5,500 t.p.e.?) and Tanzania (2,500 
7,500 t.p.a.?) it is assumed that the additional capacity 
required for carrying out this process is 7-8,000 t.p.a. 
These machines should be located either at the proposed
 
P.O.Y. extrusion plants or with individual textile
 
companies, who would purchase P.O.Y.
 

4.3. FACTORS CONSIDERED IN THE LOCATION OF NEW PLANTS OR EXTENSIONS 

a) Transport logistics. The combined polymer/P.E.S. plant 
should be sited such as to allow easy access to its customers
 
for polymer and P.E.S. within the Region. Deliveries of 
imported monomer and other raw materials also demand good
 
access.
 

b) Local raw material availability (in the event of Angola or
 
other SADCC country eventually establishing a petrochemical 
industry capable of supplying monomers)
 

c) Power: availability, cost, reliability.
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d) Labour: compared with traditional textile operations (e.g.
 
spinning, weaving, knitting etc) PES and, to a lesser extent,
 
POY and texturised yarn production are not labour intensive
 
industries. Therefore labour costs will have less influence
 
on site selection. A reasonably high level of technical
 
competence is obviously required for operating and maintaining
 
sophisticated equipment.
 

e) Water and effluent disposal availability: not a major item
 
of concern.
 

4.4. APPROXTMATE CAPITAL COSTS
 

This is difficult to estimate at this stage as so much depends
 
upon the availability of services, necessary site development
 
and local infrastructure.
 

However, an indication of the likely approximate costs
 
involved are provided later in this report, for Projects (I)
 
and (I) combined.
 

4.5. POSSIBLE SCHEDULE FOR IMPLEMENTATION 

It is a.9sumed that a minimium of 2 years would be required for 
obtaining feasibility studies, subsequent detailed planning
 
and design work for the prop(.ed polymer/P.E.S. plant, and 
negotiation of the necessary financing of this project. With
 
erection of buildings, installation of equipment and services
 
etc it is unlikely that this project could be on-stream before
 
1986.
 

Additional P.O.Y. capacity (initially from imported chips)
 
could probably be approved, financed and instalLed by, say,
 
1984/85.
 

Additional Draw-texturising machines to those already avail
able could probably be installed within 1 year of ordering,
 
say, 1984.
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NOTES ON INTERNAL AND EXTERNAL REGIONAl. LI1WAGES 

In any decision-making process concerning the desirability and
 
viability of the above two projects (wholly or in part), many
 
factors need to be considered. Amongst these will be:
 

- the benefits to the SADCC countries which will be derived 
from importing lower value basic material (e.g. monomer or 
polymer instead of fibre/yarn; fibre/yarn instead of 
fabrics, etc), thus making better use of scarce foreign 
currency.
 

- The desirability of achieving appropriate trade linkages 
between the SADCC countries, with respect to these products 
(e.g. the country producing the polymer chips/P.E.S. could
 
purchase yarn and fabric from its customer countries; yarn
 
and fabric producing countries could supply these to others
 
for fabric and garment making, for re-purchase, etc).
 

In order to assist decision-making in these areas the follow
ing are indications of current price ranges along with, conse
quently how much of each can be purchased with, for example, 
US$ I mxllion: 

ESTIMATED WORLD QUANTITY BOUGHT BY
 

PRODUCT PRICE (US $) US $ 1 MILLION
 

Ethylene glycol 550/tonne 1,820 tonnes
 

T.P.A. 700/tonne 1,430 tonnes
 

P.E.T. chips 1,400/tonne 715 tonnes
 
P.Q.Y. (210 denier) 2,245/tonne 445 tonnes
 

Text'd PE
 
("150 denier") 2,665/tonne 375 tonnes
 

65/35 PES/cotton
 
(av:Ne 30's) 4,000/tonne 250 tonnes
 

FOREIGN EXCHANGE SAVINGS
 

Example:
 

US$ million 

Cost of importing PES and POY:
 

7,500 tpa PES 13.1
 
17,500 tpa POY 39.3
 

Total 52.4
 

compared with cost of importing monomers:
 

10,075 tpa Ethylene Glycol 5.54
 
24,125 tpa T.P.A. 16.89
 

Total 22.43
 

Gross saving in foreign currency: 30.00
 
(less interest on loans, depreciation, spares, etc)
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5.2. TRADE BENEFIT
 

Country 'A' (producing PES and polymer chips) sells to country
 
'B":
 

US$ million
 
2,000 tpa PES 3.48
 
6,000 tpa polymer chips 8.40
 

Total 11.88
 

This would then allow country 'A' to purchase yarn and fabric
 
from country 'B' to the value of approximately US$ 12 million,
 
e.g.:
 

US$ million
 
890 tpa of POY 2.00
 
500 tpa of PES/cotton yan 2.00
 
4 million sq. in. fabric 8.00
 

Total 12.00
 

- or some other appropriate combination.
 

Other, similar balances could be worked out (for example, the
 
purchase of yarn/fabric and the selling hack of gannents).
 

Such considerations should assist or influence the siting of 
new plants or extensions as Indicated by Projects 2 (1) and 
(lI) to the maximum benefit of the SADDC Region as a whole. 

5.3. WORLD FIBRE CAPACITY AND PRICES
 

On a world-wide basis there is overcapacity in the production 
of all m.nn-made fibres, which, it is estLnated, is likely to 
persist for the next 5-10 years. Of this, polyester accounts 
for almost half of the world production of man-made f:!bres 
with a total 1981 production of some 5.4 million tonnes (45% 
filament yarn, 55% staple fibre). 

In this highly competirive situation, fibre and y3rn prices 
have been held down, particularly in the export markets of 
companie3 in the USA, Europe and Japan, where returns may 
hard, cover production costs, insurance and freight charges.
 

In these circumstances it is likely that any developing 
pcyester production industry within SADCC will require some 
protection (in the form of tariffs on imported fibre and yarn, 
for example), at least in the initial stages. (For instance, 
South Africa, with indigenous polyester and nylon production. 
is understood to protect these interests by means of a 20% 
duty on imprts.)
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PROJECT RkCUOIENDATIONS Y6;, Z ,n-'TLETIC 7ARN A" FIBRE 

From the foregoing initial assessments of these two main 
Projects and due consideration of the appropriate factors 
involved, the following specific recommendations can be made. 

Taking into account the close links between the two Projects,
 
these recommendations will be presented in a form which
 
combines both areas and which follows the complete process,
 
from basic chemicals, through fibre and yarn to finished
 
fabric and garment making in logical order.
 

6.1. 	 PRODUCTION OF BASIC CHEMICALS AND MONOMERS FOR POLYESTER
 
PRODUCTION
 

As pointed out earlier, the undertakings required to produce
 
ethylene, xylene initially, leading to ethylene glycol and
 
terephthalic acid as the basic monomers in the production of
 
polyethylene terephthalate (polyester) are very large install
ations which could not be justified merely by a requirement
 
for 25,000-30,000 tpa of polyester fibre and yarn. Such
 
operations normally form only a part of large refining and
 
petro-chemical complexes producing a whole range of products 
for the chemical and plastics as well as the fibre industry.
 
As such, this area is outside the scope of this study.
 

Nevertheless, it is recommended that an appropriate feasibil
ity study should be made into this subject.
 

Broad terms of reference would include:
 

- a market survey of current and potential demand, both
 
within SADCC and in other African and world countries.
 

- Identification of the products required.
 

- The recommended size of such plants
 

- Schedule of implementation
 

- Cost and Financing
 

Such a feasibility study could be implemented within 6-12
 
months and could be undertaken by any of the major oil and
 
petro-chemical companies. Recent examples of petro-chemical
 
installations are:
 

- Saudi Arabia Ethylene glycol Belleli
 

- Libya 	 Scientific Design
 

- Saudi Arabia Shell/Chiyona
 

- Canada 
 Fluor Canada
 

- Taiwan T.P.A. Amoco/Mitsui
 

- Indonesia Mitsui
 

- India Ethylene & others Braun/ICB
 

It is assumed at this stage that any such complex would be
 
located in Angola adjacent to indigenous oil supply.
 

The estimated cost of the feasibility study is £250,000.
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6.2. PCLYKSTER POLYMERISATION AND STAPLK FIBRE PLANT
 

with an output of:
 

- up to 10,000 tpa of polyester staple fibre
 
- up to 20,000 tpa of polymer chips
 

Recommended site: ZAMBIA
 

(centrally located within SADCC, relatively cheap and reliable
 
power, communications by rail or road to SADCC textile sector,
 
technically trained manpower).
 

Approximate project cost:
 

US $ million
 
Equipment: polymer production 11.2
 

PES production 6.3
 

Total 17.5
 

Plus Civil engineering, erection, con
struction, utilities, electrical etc 17.5
 

Total installed cost 35.0
 

Estimated schedule:
 

Feasibility study, planning & design,
 
negotiation of financing 2 years
 

Civil engineering, services,
 

machine installation, commissioning 2 years
 

Benefits:
 

Cost of importing PES and polymer chips 
SADCC Region): 

US $ million 

7,500 tpa PES 13.1
 
17,500 tpa POT, polymer chips 24.5
 

Total 37.6
 

This would be replaced by importing monomers:
 

10,075 tpa Ethylene glycol 5.4
 
24,125 tpa T.P.A. 16.89
 

Total 22.43
 

Therefore, gross saving in
 

foreign currency US$ million 15.2
 

- Additional employment
 

- Value of sales 52.4 US$ million
 

At 15% "mark-up" 7.9 US$ million profit
 

-22% return on installed
 
capital
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Benefits:
 
US$ Million 

Cost of importing P.O.Y.
 

6,000 t.p.a. P.O.Y. 
 13.5 p.a.
 

Cost of importing chips (initially from out
side SADCC, within two years from Zambia 
see 6.2):
 
6,200 t.p.a. chips 
 8.7 p.a.
 

Therefore, gross saving in
 
Foreign Currency 
 4.8 p.a.
 

"Sales Value" of Production 
 13.00
 
Assume 15% difference (Price-

Production cost) 
 2.00
 

which is the benefit of "in-house" manufacture.
 

= 22% return on installed capital
 

Additional production 
capacity for polyester staple fibre
 
could also be considered for :
 

Zimbab .e to allow 
for the rapidly increasing market for
 
synthetic fibres within the region.
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6.3. THREE P.O.Y. EXTRUSION PLANTS
 

(two with texturising capacity)
 

The three recommended locations are:
 

ZIEABWE
 

Capacity 6,000 t.p.a. P.O.Y. only
 
Location Cone Textiles (Pvt) Ltd, Harare
 
Output Cone Textiles own use (including Everest
 

Mills, Botswana; associate company)
 
Textured Yarns (Pvt) Ltd, Bulawayo
 

Approximate Project Coat:
 

US$ million
 

Equipment : P.O.Y. production 4.6
 
Plus: civil engineers, erection, construction,
 

utilities, electrical, etc 4.4
 

Total erected cost 9.0
 

Estiwated Schedule:
 

Feasibility study planning & design negotiation
 
of financing 1 year
 

Civil engineering, services, m/c installation,
 
commissioning I year
 



TANNIA 

Capacity: 2,500 t.p.a. P.O.Y. 

Plus Texturising capacity 

Location Either A to Z Textlles 

Or Texco 

Output Approx 2000 tpa to Tanzania 

Approx 500 tpa to Zambia/Malawi 

- assumed all in the form of texturised yarn 

Approximate Project cost: US$ million 

Equipment: P.O.Y. production: 2.1
 
Draw Texturising: 2.5
 

Total 4.6
 

Plus: civil engineering, erection, con
struction, utilities, electrical, etc 4.4
 

Total installed cost 9.0
 

Estimated Schedule:
 

Feasbility studies, planning & design
 
negotiation of financing erc 1 year
 

Civil engineering, services, m/c
 
installation, commissioning 1 year
 

Benefits:
 

Cost of importing texturised P.E.:
 

2,500 t.p.a. text'd P.E. = US $ million 6.7
 

Cost of importing chips:
 

2,600 t.p.a. chips = US $ million 3.6 p.a.
 

Therefore,gross saving
 
in foreign currency = US $ million 3.1 p.a.
 

Value of export of 500 t.p.a.
 
text'd yarn to SADCC = US $ million 1.34
 

'Sales Value' of Production
 
(text'd yarn) = US $ million 6.7
 

Assume 2 x 15% difference for 
(Price - Production cost) for P.O.Y. 
and Text'd yarn = US $ million 2.0 

= 22% return on installed 
capital 
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MOZAKMQUE 

Capacity 2,500 t.p.a. P.O.Y. y texturising capacity 

Location At or adjacent to Zambezia projected knitting 

plant (Zatricot) 

Output Appror. 
Appror. 

2,000 t.p.a. to Zatricct 
500 t.p.a. to Zambia/Malawi 

Approximate Projec" Cost:
 

US$ million
 

Equipment: P.O.Y. production 2.1
 

Draw - Texturising 2.5
 
Total 4.6
 

Plus: civil engineering, erection,
 
construction, utilities,
 
electrical, etc 4.4
 

Total installed cost 9.0
 

Estimated schedule:
 

Feasibility study, planning &
 
design negotiation of financing etc 1 year
 

Civil engineering services,
 

m/c installation and commissioning 	 1 year
 

Benefits
 

Cost of importing textured P.E.:
 
2,500 t.p.a. text'd P.E. = US $ million 6.7
 

Cost of importing chips:
 
2,600 t.p.a. chips -, US $ million 3.6
 

Therefore, gross saving
 

in foreign currency . US $ million 3.1 p.a.
 

Value of exporL of 500 t.p.a.
 
text'd P.E. to SADCC US $ million 1.34
 

'Sales Value' of Production
 
(text'd yarn) 	 = US $ million 6.7 

Assume 2 x 15% difference for
 
(Price - Production cost) for P.O.Y.
 
and text'd yarn 	 - US $ million 2.0 

= 	 22% return on installed 
capacity 
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SADCC : PROPOSED REGIONAL PLAN 

The requirements 
of tht SADCC Region as a whole, as analysed

in some detail in the previous sections, demand that certain
 
criteria are satisfied with respect to the number and types of
 
installations and locations.
their Taking the individual
 
projects in progres.'ion from basic chemicals through to
 
finished fabric:
 

Petro-chemical complex
 

Assuming that 
 any subsequent detailed feasibility studies
 
justify the establishment of such an industry in the medium/

longterm future, only one plant would be required by the 
Region at least in the first 
 instance, and this should
 
logically be located adjacent or near to the major source of 
oil, namely in Angola. In that a proportion of its products
 
are likely to be sold in world markets, as well as SADCC, port
 
handling facilities are also indicated.
 

Polyester polymerisation plant and staple fibre production
 

In the interests of economy of scale and minimising of over
heads, the required productive capacity for up to 30,000 
t.p.a. of polymer, (of which up to 10,000 t.p.a. will be 
extruded directly as staple fibre and the remaining 20,000 tpa 
sold as chips) should be located on one site. The recommended
 
position for the plant is Zambia, in 
that:
 

- Zambia represents a good "centre of gravity" for the 
distribution of both polymer chips and staple fibre to 
neighbouring customer countries. 

- Likewise Zambia has direct links with Angola for the
 
antiipated eventual delivery of monomers. 

- The country has a plentiful, reliable and relatively cheap 
supply of power. 

- Technically trained manpower is available. 

A polyester staple fibre plant may also be considered for 
Zimbabwe, the capdcity to be scaled 
in line with market growth
 

9
for staple fibre during the 1 80s.
 

P.O.Y. extrusion plants (with draw-texturising where necessary)
 

In that relatively smaller centres can be established for 
P.O.Y. production, it is possible in this case to aim at 
siting these as near as possible to the main centres of 
demand. These havebeen identified as Zimbabwe, Tanzania and
 
Mozambique (projected 
knitting frctory). Therefore three
 
locations are recommended: one in each country, with
 
appropriate capacity 
for producing P.O.Y. and Texturised Yarn,
 
mostly for domestic consumption but with sufficient capacity
 
to also supply the needs of neighbouring SADCC countries (i.e.
 
Zambia, Botswana, Malawi, Swaziland and Lesotho.)
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100% polyester knitting factories
 

Again, the relatively small scale which is possible for such 
installations enables the main criterion in site selection to
 
be that of local demand. Thus, new installations or exten
sions to existing units, are recommend d for Botswana,
 
Lesotho, Swaziland, and Zambia. Although domestic demand is
 
currently depressed for policy reasons the c~mmissioning of an
 
existing factory in Mozambique (with machines in crates on
 
site) is also recommended as a source of supply to other SADCC
 
countries.
 

Polyester ble.ided woven fabric production
 

The criteria for siting new plants or extensions to satisfy
 
demand in this area are:
 

- Availability of existing projects requiring an injection of 
capital to realise their potential in a relatively short 
time period. Hence, the development of production in
 
Tanzania and Mozambique is recommended.
 

- The availability of existing (by 1983) polyester blend
 
installations and on-site expertise which lend themselves 
readily to further extensions. Here, tile expansion of 
facilities at Malawi and Zambia are recommended. 

- Local demand. This critriun is met by the above proposed 
installations/extenutions (apart from Mozambique which will 
concentrate, at least in the first instance, upon exports 
within the SADCC region). In addition, the production of 
thcse units (an be suppemented on a local basis by the 
setting up of "power-loom" units, which, although probably 
producing mainly 100% cotton textiles, could also weave 
polyester blended fabrics. Recommended sites are in 
Botswana, Lesotlio, Swaziland and Zambia. 

Although the projects recommended should cater for a normal 
growth patter, fraom the current demand base, it is not 
unlikely that a significant increase in demand (e.g. up to a 
further 20 million square metres p.a.) could arise within 
Angola and Mozambique over the next few years. The siting of 
further P.O.Y./texturised yarn, knitted and woven fabric 
production units in Aogola, and to some extent, Mozambique, 
would then be recommended. 
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IN BOTSWANAESTABLISHMNKT OF A POWELOOM PROJECT 



1 . INTRDIOCTION 

A significant increase in the indigenous production of woven 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful 
further development of the Region. In particular, the need to 
boost production of 100% polyester and polyester blended 
textiles has been identified. 

The regional plan of action Incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven
 
textiles which are now being elaborated for implementation.
 

The beaefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an Increasingly important sector of the 
text tie market. 

- Savings ia foreign currency, currently used for importing 
such fabrics.
 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION 

Manufacture of cotton and polyester cotton fabric including 
shirting, suiting, safaris and dress material.
 

2.2. LOCATION
 

Bo t swa na 

3. SADCC MARKET POSITION 

Botswana, with a population of 900,000, has a consumption of 
approximately 9 million meters of fabric including cotton, 
polyester/cotton, polyester and knitted fabrics. There are 13 
units of readymade garments. The country at present is 
importing most of its requirement in textiles. Some knitted 
fabrics are produced which are then further processed in
 
Zimbabwe. Hence there is a need for local production of 
fabric. The total demand is 15 million square meters. 
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4. 	 TECHNOLOGY PACKAGE 

Five units of 20 looms are proposed which would use cotton and 
cotton polyester yarn. The units would produce fabric in the 
decentralised sector and the fabric then processed in a 
centralised processing house. The five units would be able to 
produce 	 2 million square meters of fabric running at 90% 
efficiency.
 

5. 	 RAW MATERIAL 

The raw material cotton and polyester/cotton yarn is available
 
from SADCC countries such as Zimbabwe which has excess
 
capacity in yarn production.
 

6. 	 IMPLEMENTATION SCHEDULE 

Preparation of detailed project report I to 6 months 
Agreement with donor country 6 to 12 months 
Site allocation of building construction 12 to 18 months 
Placement of order 12 to 14 months 
Shipment of machinery 14 to 20 months 
Arrival of machinery at site 20 to 21 months 
Erection and commissioning 21 to 23 months 

Trial run 23 months
 
Commercial product ion 24 months
 

7. 	 INPUT REQUIR:D FROM DONORS 

Plant and machinery consisting of power looms, winder and 
other allied machinery for weaving. Machinery for processing 
consisting of boilers pirn, stentor, high pressure dyer, and 
printing equipment. Technical assistance for construction, 
commissioning of commercial production, and training of 
staff. 

8. 	 FIXED CAPITAL COST 

LOCAL FOREIGN
 
in US$ million in US$ million
 

8.1 	 WEAVING PROJECT 

-Building 	 0.90 

Plant & Machinery 	 1.00
 

8.2 	 PROJECT FOR 
PROCESSING FABRIC 

Building 0.80 -


Plant & Machinery 0.21
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ESTABLISHMENT OF A KNITTING PROJECT IN BOTSWANA 



1 . INTRODUCTION 

A significant increase in the indigenous production of woven 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful 
further development of the Region. In particular, the need to 
boost prcduction of 100% polyester aud polyester blended 
textiles has been identified. 

The regional plan of action incorporates the specific projects 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benefits to the SADCC Group would include: 

- The strengthening 

countries. 
of trade linkages between member 

- Self-sufficterey 
textile market. 

in an increasingly important sector of the 

- Savings in foreign 
such fabrics. 

currency, currently used for importing 

- Satisfaction of both current 

_extilec withirn the Region. 

and anticipated demand for such 

2. PROPOSED PROJECT 

2.1. DESCRIPTION 

Expansion of the existing Everest knitting unit in Botswana to 
I million square metres, with a processing facility for 
dyeing/finishing and printing for the production of cotton, 

and polyester/cotton knitted dress material. 

2.2. LOCATION 

Botswana 

3. SADCC YARKET POSITION 

The total SADCC market demand at present is 66.6 million 
square meters, with a capacity of 48.1 million square meters. 
Consequently ,'here is a shortfall of 18.5 million square 
metres of which Botswana accounts for 1 million square metres. 
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4.* TECHNOLOGY PACKAGE 

The technology package would comprise the supply of plant and
 
machinery for knitting and processing equipment for knitted
 
fabrics. It would also include technical services, the
 
erection and commissioning of plant and commercial production 
and training of local personnel. 

5. RAW MATERIAL
 

The raw material, consisting of cotton yarn and polyester
 
cotton, is available in the SADCC region and can be obtained
 
from Zimbabwe.
 

6. FIXED CAPITAL COST
 

Plant & Machinery US$ 0.75 million 
Building US$ 0.80 million 

7. PRODUCTION CAPACITY
 

One million square metres of knitted fabrics dyed and printed
 
for dress material.
 

8. TRADING LOGISTICS
 

The yarn is available from SADCC countries such as Zimbubwe.
 

9. IMPLEMENTATION SCHEDULE
 

Detailed report preparation I to 6 months 
Agreement with donor country 
 6 to 12 months
 
Site allocation & building construction 12 to 18 months
 
Placement of order 
 12 to 14 months
 
Shipment of machinery 14 to 20 months
 
Arrival of machinery at site 20 to 21 months
 
Erection and commissioning 21 to 23 months
 
Trial run 
 23rd month
 
Commercial production 
 24th month
 
Total time required for implementation 2 years
 

10. INPUT REQUIRED FROM DONORS
 

Supply of plant for knitting and processing equipment and 
other machinery ,and technical services for the erection, 
commissioning, commercial production and training of local 
personnel.
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ESTABLISHMENT OF A KNITTING PROJECT IN LESOTHO 



I* INTRODUCTION 

A significant increase in the indigenous production of woven
 
and knitted textiles has been adopted by the SADCC Industry
 
Ministers as an area of high priority in the successful
 
further development of the Region. In particular, the need to
 
boost production of 100% polyester and polyester blended
 
textiles has been identified.
 

The regional plan of action incorporates the specific projects
 

relating to polyester and polyester blended knitted and woven
 
textiles which are now being elaborated for implementation.
 

The benefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics. 

- Satisfaction of both current and anticipated demand for such
 
textiles within the Region.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION
 

Production of knitted polyester fabric for dress material;
 
cotton knitted fabric; and dyeing, and printing of the
 
finished product.
 

2.2. LOCATION
 

Lesrotho
 

3. SADCC MARKET POSITION
 

The total SADCC market demand is 66.6 million square meters at
 
present. With a capacity of 48. million square meters there
 
is a shortfall of 18.5 millIon square meters.
 

4. TECHNOLOGY PACKAGE
 

The technology package would comprise the supply of plant and 
machinery for knitting and processing equipment for knitted 
fabrics. It would also include technical services, erection, 
commissioning of plant and the training of local personnel.
 
The ptoject would produce 2 million square metres of knitted
 
fabric.
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5. RAW KATZRIAL 

The raw 	material consists of cotton yarn and polyester cotton.
 

6. FIXED CAPITAL COST 

Building 
 US$ 0.6 million
 
Plant & Machinery 
 US$ 2.5 	million 

7. 	 TRADING LOGISTICS
 

There is a shortfall of 1.5 million square 	metres of knitted
 
polyester fabric in Lesotho as country isthe not producing 
any knitted polyester/cotton fabric. 
 There is also a short
fall of 18.5 million square metres in the SADCC region as a 
whole. The yarn is easily available in the SADCC region and 
can be obtained from Zimbabwe, where there is excess spinning 
capacity.
 

8. 	 IMPLEMENTATION SCHEDULE 

Detailed report I to 6 	 months
Agreement with donor country 
 6 to 12 months
 
Site allocation & building construction 
 12 to 18 montha

Placement of order 12 to 14 months 
Shipment of machinery 14 to 20 	months 
Arrival 	of machinery at site 
 20 to 21 months
 
Erection & commissioning 
 23 months
 
Trial run 
 24 months
 
Total time required for implementation 2 years
 

9. 	 INPUT REQUIRED FROM DONORS 

Knitting and processing equipment and other machinery, an(,
technical services for 
the erection, commissioning, commercial
 
production and training of 
local personnel.
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ESTABLISHMENT OF A KNITTING PROJECT IN MALAWI 



1 • INTRODUCTION 

A significant increase in the indigenous production of woven 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an .rea of high priority in the successful 
further development of the Region. In particular, the need to 
boost production of 100% polyester and polyester blended 
textiles has been identified. 

The regional plan of action incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation.
 

The benefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the 
textile market.
 

- Savings in Foreign currency, currently used for importing 
such fabrics.
 

- Satisfaction of both current and anticipated demand for such 

textiles within the Region.
 

2. PROJECT
 

2.1. DESCRIPTION
 

Produ,-tton of knitted polyester fabric for dress material and
 
cotton knitted Fabric; dyeing and printing of the finished 
product.
 

2.2. LOCATION
 

Malawi
 

3. MARKET POSITION
 

Malawi has an existing capacity of 0.5 million square meters 
against a demand of 2 million square meters, resulting in a 
shortfall of 1.5 million square meters. There is a total 
shortfall of 18.5 million square meters of polyester knitted 
fabrics in the SADCC region. 

4. TECHNOLOGY PACKAGE 

The technology package vould consist of the supply of plant 
and machinery for knitting and procesring equipment for 
knitted fabrics. It would also include technical services, 
erection, commissioning, commercial production and the 
training of local personnel. 
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5. AW KATERlIAL
 

The raw material consisting of cotton yarn and polyester yarn
 
would be available locally from David Whitehead Malawi Ltd.
 

6. PRODCTION CAPACITY
 

The unit would be able to produce 2 million square meters of 
knitted polyester, polyester/cotton and cotton fabrics. 

7. INPLEMENTATIOl SCHEDULZ
 

Dc:ailed project report preparation 1 to 6 months 

Agreement with donor country 6 to 12 months
 

Site allocation & building construction 12 to 18 months
 

Placement of order 12 to 14 months
 

Sbipment of machinery 14 to 20 months
 

Arrival of machinery on site 20 to 21 months
 

Erection and commissioning 21 to 23 months
 

Trial run 24th month
 

Commercial production 24th month
 

Total time required for implementation 2 years
 

8. INPUT REQUIRED FROM DONORS 

Plant for knitting and processing equipment and other machin
ery, and technical services for erection, commissioning,
 
commercial production and training of local personnel.
 

9. FITED CAPITAL
 

LOCAL FOREIGN
 
US$ million US$ million
 

Building 0.6
 

Plant & Machinery 2.5
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ESTABLISHMENT OF A KNITTING PROJECT IN MOZAMBIQUE 



1 • INTRODUCTION 

A significant increase in the 
indigenous production of woven
 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful
 
further development of the Region. In particular, the need to
 
boost production of 100% polyester and polyester blended 
textiles has been identified.
 

The regional plan of action incorporates the specific projects

relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benerits to the SADCC Group would include: 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the
 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics.
 

- Satisfaction of both current and anticipated demand for such
 

textiles within the Region.
 

2. PROPOSED PROJECT 

2.1. DESCRIPTION 

Erection and commissioning of Sotricot Zatricot, Sotricot for 
production of Jacquard, interlock and other knitted materials 
for export. 

2.2. LOCATION 

Mozamhiq ue 

3. SADCC MARKET POSITION
 

Against a demand of 66.6 million square meters for knitted 
fabric in the SADCC region there is a production of 48.1 
million square meters, resulting in a shortfall of demand of 
18.5 million square meters.
 

3.1. EXISTING CAPACITY
 

There are two knitting units which require erection and 
commissioning. 
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4. 	 1"ECIINOTLOGY PACKAGE 

The technology package would comprise:
 

a) erection and commissioning of machinery already imported 

b) trial run and commercial production
 

c) procurement of raw material and export of finished product
 

d) procurement of additional equipment for finishing
 

The capacity of the project would be 3 million square metres.
 

5. 	 RAW MATERIAL 

The raw material would be imported from within the SADCC 
regioa and can be obtained from Zimbabwe.
 

6. 	 PROJECT COST
 

Commissioning and additional 

finishing equipment US$ 3.6 million 

7. 	 INTENDED IMPLEMENTATION SCHEDULE 

Detailed report I to 5 months 
Agrcement with donor country 5 to 6 months 
Erection & commissioning 6 to 1i months 
Commercial production II to 12 months 
Total time required 	 1 year 

8. 	 INPUT REQUIRED FROM DONORS
 

Supply of equipment, erection and commissioning of the unit, 
the procurement of raw material and export of the product with 
a buy-back guarantee.
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ESTABLISHMENT OF A KNITTING PROJECT IN ZAMBIA 



1 • INTRODUCTION 

A significant increase in the indigenous production of woven
 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high .r.ority in the successful 
further development of the Region. In particular, the need 
to
 
boost production of 100% polyester and polyester blended 
textiles has been identified.
 

The regional plan of action incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation.
 

The benefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics. 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION
 

Production of knitted polyester fabric for dress material; 
cotton/polyester and cotton knitted fabric; dyeing and 
printing of the finished product. 

2.2. LOCATION
 

Zambia
 

3. MARKiT POSITION
 

Against Zambia's demand of 8.6 million square metres of
 
knitted polyester fabric there is a capacity of 1.6 million 
square metres. This results in a shortfall of 7 million 
square metres. The total shortfall in the SADCC region is 18.6 
million square metres. 

4. TECHNOLOGY PACKAGE 

The technology package would comprise the supply of plant and
 
machinery for knitting, and processing equipment for knitted 
fabrics. It would also include technical services, the
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erection and commissioning of plant and commercial production 

and training of local personnel.
 

5. RAW MATERIAL 

The raw material, consisting of cotton yarn and polyester
 
cotton, is available locally in Zambia 
and there would
 
therefore be no foreign exchange requirement.
 

6. FIXED CAPITAL COST
 

Plant & Machinery US$ 7.0 million
 
Building 
 US$ 1.5 million
 

7. PRODUCTION CAPACITY
 

The unit would be able to product 6 million square meters of 
knitted polyester/cotton, cotton and polyester fabrics. 

8. IMPLEMENTATION SCHEBOLE 

Detailed report I to 6 months 
Agreement with donor country 6 to 12 months 
Site allocation & building construction 12 to 14 months
 
Placement of order 
 12 to 14 months
 
Shipment of machinery 
 14 to 20 months
 
Arrival of machinery at site 20 
to 21 months
 
Erection and commissioning 
 21 to 23 months
 
Trial run 
 24th month
 
Commercial production 
 24th month
 
Total time required for implementation 2 years
 

9. INPUT REQUIRED FROM DONORS 

Plant for knitting and processing equipment and other allied 
machinery. Technical forservices erection, commissioning, 
commercial production. Training of local personnel. 
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ESTABLISHMENT OF A POWSGRLOOH PROJECT IN LESOTHO 



1. 	 I~RIODUCTION 

A significant increase in the indigenous production of woven 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful 
further development of the Region. In particular, the need to 
boost production of 100% polyester and polyester blended
 
textiles 	has been identified. 

The regional plan of action incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven
 
textiles which are now being elaborated for implementation.
 

The benefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the
 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics.
 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region. 

2. 	 PROJECT 

2.1. 	 DESCRIPTION 

Manufacture of cotton and polyester cotton fabrics, including 
shirting, suitings, safaris and dress material. Five units
 
are proposed.
 

2.2. 	 LOCATION 

Lesotho
 

3. 	 SADCC MARKET POSITION 

With a population of 1.3 millions the expected consumption in
 
Lesotho 	is 13 to 15 million square meters of fabrics including
 
cotton, 	polyester/cotton, polyester knitted fabrics. All 
fabrics 	are currently imported. 

4. 	 TECHNOLOGY PACKAGE 

Five units would produce fabric in decentralised sector. The
 
unit would use cotton and cotton polyester yarn. The fabric
 
can be processed in a centralised processing house.
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Plant and machinery would comprise power looms. Services
 
would be required for the plant erection and commissioning of 
commercial production and the training of local personnel.
 

5. RAW MATERIAL 

The raw material cotton and polyester/cotton yarn is available
 
from within the SADCC region such as Zimbabwe.
 

6. PRODUCTION CAPACITY OF 5 UNITS 

The five units would be able to produce 2 million square
 
meters of fabric running at 90% efficiency.
 

7. IMPLEMENTATION SCHEDULE
 

Detailed project report preparation I to 6 months
 
Agreement with donor country 
 6 to 12 months
 
Site allocation & building constructon 12 to 18 months
 
Placement of order 
 12 to 14 months
 
Shipment of machinery 
 14 to 20 months
 
Arrival of machinery on site 
 20 to 21 months
 
Erection and commissioning 21 to 23 months
 
Trial run 
 23rd month
 
Commercial production 
 24th month
 
Total time required for implementation 2 years
 

8. INPUT REHUIRED FROM DONORS 

Plant and machlnery consisting of power looms, pirn winders
 
and other allied machinery for weaving Machinery for
 
processing consisting of boiler, stentor, ).'gh pressure dyer
 
and printing equipment. Technical assistance to erect and 
commission the plant and ensure commercial production and 
the
 
training of local personnel.
 

9. FIXED CAPITAL COST OF PROJECT 

LOCAL FOREIGN 
US$ mi lion US$ million 

Building O.1F, 

Plant & machinery 0.20 

Total 5 units 
 0.90 1.00
 

Processing unit:
 

Building 0.80
 

Plant & machinery 0.21
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ESTABLISHMENT OF A POWERLOOM PROJECT IN MA hI 



IlTRODUCTION
 

A significant increase in the indigenous production of voven
 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful
 
further development of the Region. In particular, the need to
 
boost production of 100% polyester and polyester blended
 
textiles 	has been identified.
 

The regional plan of action incorporates the specific projects
 
relating 	 to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benefits to the SADCC Group would include: 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increaqingly important sector of the 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics. 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region. 

2. 	 PROJECT
 

2.1. 	 DESCRIPTION
 

Manufacture of cotton fabric dress material for ladies wear. 
Two units are proposed.
 

2.2. 	 LOCATION
 

Malawi
 

3. 	 MARKET POSITION
 

With a population uf 5.8 million there is a total demand for
 
70 square ,.llion meters per annum. The demand is being 
locally met by David Whitehead Malawi Ltd. There is still 
however the possibility of starting a small industry in the 
rural areas since 90% of the populatiovi live in villages.
 

4 * 	 TECHNOLOGY PACKAGE 

The unit would use cotton and cotton polyester yarn. The yarn
 
is available locally. The unit would produce fabric in
 
decentralised sector and supply cloth to the nills for
 
processing.
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The technology package would consist of plant and machinery
 
comprising powerlooms and allied machtnery. Technical
 
assistance would be required for erection, commissioning, and
 
training of local personnel.
 

5. RAW MATERIAL
 

The cotton yarn and polycotton yarn is available locally.
 

6. PRODUCTION CAPACITY 

The two units would produce 800,000 square meters of cloth 
running at 90% efficiency.
 

7. IMPLEMEIITATION SCHEDULE 

Preparation of detailed project report 
 1 to 6 months
 
Agreement with donor country 
 6 to 12 months
 
Site allocation & building construction 12 to 18 months
 
Placement of order 
 12 to 14 months 
Shipment of machinery 14 to 20 months 
Arrival of machinery at site 20 to 21 months 
Erection & commissioning 21 to 23 months 
Trial run 23 month 
Commercial production 24 month
 
Total time required for
 
implementation 
 2 years
 

8. INPUT REQUIRED FGR DONORS 

Plant and machinery consisting of power looms, pirn winder and 
other allied machinery. 

9. FIED CAPITAL COST OF PROJECT
 

LOCAL FOREIGN 
US$ million US$ million
 

Building 0.18
 
Plant & machinery 0.20 
Total: 2 units 0.36 0.40 
Employment 80
 
Return on Investment 22% 



ESTABLISHMENT OF A POWERLOOM PROJECT IN SWAZILAND 



1.• IKIODUCTION 

A significant increase in the of
indigenous production woven
 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful 
further development of the Region. In particular, the need to
 
boost production of 100% polyester and polyester blended
 
textiles has been identified.
 

The regional plan of action incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benefits to the SADCC Group would include:
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the
 
textile market.
 

- Savings in foreign currency, currently used for importing 
such fabrics. 

- Satisfaction of both current and anticipated demand for such
 
textiles within the Region.
 

2. PROJECT
 

2.1. DESCRIPTION 

Manufacture of cotton and polyester cotton fabrics, including 
shirting, suitings, safaris and dress material.
 

2.2. LOCATION 

Swaziland
 

3. MARKET POSITION
 

With a population of 0.5 million, Swaziland's per capita 
consumption of fabric is approximately 20 square metres. This 
includes cotton, poly/cotton and polyester fabrics. All 
fabrics are currently imported. There is also a good ready
made garment market in Swaziland. The total demand for fabric 
is 10 million square metres. 
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4 * TECHNOLOGY PACKAGE 

The unit would produce basically cotton fabric such as ladies 
dress material, bedsheets, towels dyed and printed. Plant and 
machinery would comprise power looms and processing equipment. 
Services for the construction, commissioning of commercial 
production, and training of local personnol would also be 
required.
 

5. RAW MATERIAL 

The raw material in the form of cotton yarn and poly/cotton 
yarn is available in SADCC countries such as Zimbabwe. 

6. PRODUCTION CAPACITY OF THE UNIT
 

The unit would produce 800,000 square metres of fabric
 
annually running at 90% efficiency.
 

7. IMPLEMENTATION SCHEDULE
 

Detailed project report preparation I to 6 months 

Agreement with donor country 
 6 to 12 months
 

Site allocation & building construction 12 to 18 months 

Placement of order 
 12 to 14 months
 

Shipment of machinery 14 to 20 months
 

Arrival of machinery on site 20 to 21 months
 

Erection and commissioning 21 to 23 months
 

Trial run 
 23rd month
 

Commercial product ion 24th month 

Total time required for implementation 2 years
 

8. INPUTS REQUIRED FROM DONORS 

Plant and machinery consisting of power looms, pirn winder and 
other allied machinery for weaving. Machinery for process
ing, consisting of boiler, stentor, high pressure dyer and 
printing equipment. Technical assistance for erection, 
commissioning, commercial production, and training of 
personnel. 

9. FIXED CAPITAL COST OF PROJECT 

LOCAL FOREIGN 
US$ million US$ mIl.ion 

Building 0.80 

Plant & Machinery 0.90
 

- 44 



ESTABLISHMENT OF A POWEELOOM PROJECT IN TANZANIA 



I * INTRODUCTION 

A significant increase in the indigenous production of woven 
and knitted textiles has been adopted by the SADCC Industry 
Ministers as an area of high priority in the successful 
furtber development of the Region. In particular, the need to 
boost production of 100% polyester ar-i polyester blended 
textiles has been identified. 

The regional plan of action incorporates the specific projects 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benefits to the SADCC Group would include: 

- The strengthening 

countries. 

of trade linkages between member 

- Self-sufficiency in 

textile market. 

an increasingly important sector of the 

- Savings in foreign 
such fabrics. 

currency, currently used for importing 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region. 

2. PROJECT 

2.1. DESCRIPTION 

Manufacture of cotton and polyester cotton fabrics, 
shirting, suitings, safaris and dress material. Ten 
proposed. 

including 
units are 

2.2. LOCATION 

Tanzania 

3. SADCC MARKET POSITION 

The estimated domestic demand for textiles in Tanzania is 
currently 180 to 200 million square meters per annum. The 
current production capacity is 100 million square meters per 
annum but actual production is 72 million square meters, so 
that there is a shortfall of 108 million square meters 
including cotton and polyester cotton. 

There is a demand in SADCC for 70 million square meters of 
polyester cotton fabrics and with an existing capacity of 37 
million square meters there is a shortfall of 33 million 
square meters. 

- 45 



4. TECHNOLOGY PACKAGE
 

The unit would use cotton and cotton polyester yarn to produce
 
fabric on powerlooms. The fabric produced would be given to
 
the mills in Tanzania for processing.
 

Plant and machinery would comprise power looms. Services 
would be required for erection, commissioning of commercial
 
production, and the training of local personnel.
 

5. RAW MTERIAL
 

Cotton yarn is available locally in Tanzaaiia from 10s s
60 count. Tanzania is in the process of putting up a plant
 
at Morogoro which could also 
provide cotton polyester yarn.
 

6. TRADING LOGISTICS
 

With good rail and road links with Zambia, Tanzania can also 
export the fabric to Zambia, which has a shortfall of 11 
million square meters in polyester cotton fabric. 

7. PRODUCTION CAPACITY
 

The ten units would be able to produce 4 million square meters
 
of fabric running at 90% efficiency.
 

8. IMPLKMENTA!ION SCHEDULE
 

Detailed project report preparation I to C months
 
/.greement with donor country 6 to 12 months 
Site allocation & building construction 12 to 18 months 
Placement of order 12 to 14 months
 
'hipment of machinery 
 14 to 20 months 
Arrival of machinery on site 20 to 21 months 
Erection and commissioning 21 to 23 months 
Trial run 
 23rd month
 
Commercial production 24th month 
Total time required for implementation 2 years 

9. INPUT REQUIRED FROM DONORS 

Plant and machinery consisting of power looms, pirn winders 
and other allied machinery. 

10. FIXED CAPITAL CMaT OF PROJECT
 

LOCAL FOREIGN 
US$ million US$ million 

Building 0.18 
Plant & machinery 0.20 
Total: 10 units 1.80 2.00
 
Employment 450
 
Return on Investment 25%
 
Estimated turnover 
 US$ 40 million
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ESTABLISIMENT OF A POWERLOOM PROJECT IN ZAMBIA 



1.• INTRODUCTION 

A significant increase in the indigenous production of 
woven
 
and knitted textiles has been adopted by the SADCC Industry
 
Ministers as an area of high priority in the successful
 
further development of the Region. In particular, the need 
to
 
boost production of 100% polyester and polyester blended
 
textiles has been identified. 

The regional plan of action incorporates the specific projects
 
relating to polyester and polyester blended knitted and woven 
textiles which are now being elaborated for implementation. 

The benefits to the SADCC Group would include;
 

- The strengthening of trade linkages between member 
countries. 

- Self-sufficiency in an increasingly important sector of the 
textile market. 

- Savings in foreign currency, currently used for importing 
such fabrics.
 

- Satisfaction of both current and anticipated demand for such 
textiles within the Region.
 

2. PROJECT
 

2.1. DESCRIPTION
 

Manufacture of cotton and polyester cotton fabrics, including
 
shi ing, suitings, safaris and dress material. Ten units are
 
pr(, )sed.
 

2.2. LOCATION
 

Zambia
 

3. SADCC MARKET POSITION
 

Zambia has an expected demand of 75 to 80 million square 
metres of fabric, including 18 million square metres of 
polyester cotton fabrics. Zambia is currently importing 4.5 
million square ,,etres of fabric - basically of the polyester 
cotton variety. With the new unit coming at Mulungush' and
 
expansion of KTZ at Kafue there would be a shortfall in emand
 
of 5 to 8 million square metres. 
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4. * TECHNOLOGY PACKAGE 

The units would use cotton, cotton polyester yarn produced in 
the mills to produce fabric on power looms. The fabric 
produced would be given to the mills in Zambia for processing. 
The KTZ mill in Kafue after expansion would have spare 
procezsing capacity :o the tune of 25% of their installed 
(expanded) capacity.
 

Capital equipment required mainly power looms. Services
 
required ,over erection, commissioning of commercial
 
production, and the training of local personnel.
 

5. RAW MATERIAL
 

Cotton yarn is locally arailable between 106 to 40s count.
 
The cotton polyester yarn woull be available locally after the
 
expansion of the KTZ mills at Kafue.
 

6. PRODUCTION CAPACITY OF 10 UNITS
 

The ten units would be able to produce 4 million square meters
 
of fabric running at 90% efficiency.
 

7. IMPLEMENTATION SCHDULF.
 

Detailed project report preparation I to 6 months 
Agreement with donor country 6 to 12 months 
Site allocation & building construction 12 to 18 months 
Placement of order 12 to 14 months 
Shipment of machinery 14 to 20 months 
Arrival of machinery on site 20 to 21 months 
Erection and commissioning 21 to 23 months 
Trial run 23rd month 
Commercial production 24th month 
Total time required for implementation 2 years 

8. INPUT REQUIHED FROM DONORS
 

Plant and machinery consisting of power looms, pirn winder and
 
other allied machinery. 

9. FIXED CAPITAL COST OF PROJECT
 

LOCAL FOREIGN 
US$ million US$ million
 

Building 1.5 

Plant & Machinery 2.00 

Employment 450
 

Return on Investment 23%
 

Estimated turnover US$ 40 million
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NEW P.O.Y./TEXTURISED POLYESTER PLANT 

IN MOZAMBIQUE 



I. lT.U DUCTION 

The indigenous production of polyester continuous filament 
yarn from polymer chips has been adopted by the SADCC Industry
 
Ministers as a project with high priority in the 
succeseful
 
development of the Region. The regional plan of action
 
incorporates three Lpecific projects relating 
to P.O.Y. and
 
texturised polyester which 
are now being elaborated for
 
implementation.
 

The benefits to the SADCC Group 
of regional industrial
 
co-operation in this field includes:

- import substituti'n of approximately US$ Ii million p.a., 
representing foreign currency used for the import of either
 
Polyester Orientei Yarn (P.O.Y.) or texturised polyester.
 

- trading linkages within 
 SADCC with a number of
 
P.O.Y./Texturised yarn producing countries supplying the 
requirements of others
 

- assurance of supply of the necessary basic yarns for the 
existing or projected knitting and weaving sectors within 
SADCC 

- satisfaction both of current and anticipated demand for such
 
yarns and textiles within the Region.
 

2. PROJECT 

Production of 2,500 t.p.a. of texturised continuous filament 
polyester yarn from polymer chips at or ad hcent to the 
projected revitalised Zatricot knitting plant at Zambezia, 
Mozambique.
 

3. PRODULT RANGE
 

Tne proposed plant should be capable of producing:
 

75* denier texturised polyester yarn
 

150* denier texturised polyester yarn

300* denier texturised polyester yarn
 

in a product range yet to be determined but probably averaging
 
150* denier.
 

(*Not. a the deniers are given according to common usage in the 
textile trade. In 
 fact, the actual (measured) deniers
 
produced will be approximately 10% higher than the figures
 
quoted.)
 

- 49 



4. MARKET POSITION
 

The total SADCC market demand for texturised polyester yarn
 

has been identified as approximately 19,000 tonnes p.a.
 

Currently Tanzania is the only SADCC country extruding and
 
texturising T.P.Y. at a production rate of 2,500 t.p.a., which
 
will rise to a total of 7,500 t.p.a. when further plant is
 

commissioned in 1983. At that time a shortfall of some 2,500
 
tpa will still remain.
 

With the revitalisation of the Zatricot plant, a consumption
 

of some 2,000 tpa of T.P.Y. Is anticipated, leaving 20% of the
 
proposed production fE export to other SADCC countries with
 

knitting plants but no domestic production of T.P.Y.
 

5. EXISTING CAPACITY
 

There is no existing capacity for the extrusion and
 

texturising of polyester continuous filament yarn within
 
Mozambique.
 

6. TECHN OLOGY PACKAGE
 

This involves:
 

- supply of plant and machinery for the extrusion of Partially
 

Oriented Yarn (POY) from polymer chips
 

- associated civil engineering and building work (as
 
necessary), machine erection and commissioning
 

- provision of technical knowhow and training for staff and 
operatives. The establishment of quality control customs 

and standards. 

7. RAW MATElIAL SITUATION
 

Currently there would be a necessity to import polymer chips
 
from suppliers external to both Tanzania and SADCC. However,
 

a study is to be undertaken which will examine the feasibility
 

of indigenous production of polymer chips within the SADCC
 
region, probably in Zambia.
 

It is assumed that other minority raw materials (e.g. yarn
 

lubricants/finishes) will need to be imported from outside
 
SADCC.
 

8. PROJECT COST
 

Currently estimated at:
 
US$ million
 

Equipment: POY production 2.1
 
Draw texturising 2.5
 

Civil engineering, machine erection and
 

commissioning, utilities ec. 4.4
 

Total erected cost 9.0
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9. TRADING LOGISTICS
 

With the bulk of the production (some 80%) assigned to the
 
adjacent Zatricot knitting plant, transport of finished goods
 
is not a major problem. The yarn produced for export to other
 
neighbouring SADCC countries should present few problems with 
regard to transport. 

Similarly the supply of raw materials (e.g. polymer chips)
 
should present few problems with Mozambique's long coattline
 
-.±d port facilities (for imports from outside SADCC) and rail
 
connections with Zambia (should the projected polymerisation
 
plant be implemented.)
 

10. PROMOTING INSTITUTION
 

Ministry of Industry and Energy Development, Maputo,
 
Mozambique.
 

1l. INTENDED IMPLENENTATION SCHEDULE 

Presentation of documents to donor countries 
and detailed project report preparation 1 to 6 months 
Detailed feasibility study, planning, design,
 
negotiation of financing 1 year 
Civil engineering, services, machine 
installation, comissioning 1 year 

12. INPUTS REQUIRED FROM DONORS
 

Technica] and financial co-operation for the implementation of
 
the project.
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NEW POLYESTER/TEITURISED POLYESTER PLANT 

IN TANZANIA 



1.* IN DUCTION 

The indigenous production of polyester continuous filament 
yarn from polymer chips has been adopted by the SADCC Industry 
Ministers as a project with high priority in the successful
 
development of the Region. The regional plan of action
 
incorporates three specific 
projects relating to P.O.Y. and
 
texturised 
 polyester which are now being elaborated for
 
implementation.
 

The benefits to the SADCC 
Group of regional industrial
 
co-operation in this field includes:

- import substitution of approximately US$ ii million p.a., 
representing foreign currency used for the import of either 
Polyester Oriented Yarn (P.OY.) or texturised polyester.
 

- trading linkages within SADCC with a number of
 
P.O.Y./Texturised yarn producing countries supplying the
 
requirements of others
 

- assurance of supply of the necessary basic yarns for the 
existing or projected knitting and weaving sectors within
 
SADCC
 

- satisfaction bo'Lh of current and anticipated demand for such
 
yarns and textiles within the Region.
 

2. PROPOSED PROJECT
 

Production of 2,500 t.p.a. of texturisid filament polyester
 
yarn from polymer chips at a site yet to be designated in 
Tanzania. 

3. PRODUCT RANGE 

The proposed plant should be capable of producing:
 

75* denier texturised polyester yarn
 

150* denier
 

300* denier 

in a product mix yet to be determined but probably averaging 
150* denier.
 

(* Note: tne denier are given according to common usage in the
 
textile trade. In fact the actual (measured) deniers produced

will be approximately 10% higher than the figures quoted.) 
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4. MARKET POSITION AND EXISTING CAPACITY
 

The total SADCC market demand for texturised polyester yarn 
(T.P.Y.) has been identified as approximately 19,000 t.p.a. 
Currently Tanzania is the only SADCC country which is 
extruding and texturising T.P.Y. at a 2,500 t.p.a. plant 
operated by Sunflower at Arusha. Although a further 5,000 tpa
 
capacity is due on stream from a plant under construction by
 
JV. Synthetics, a shortfall between demand and production of
 
some 11,000 tpa within the SADCC Region and 2,000 tpa within 
Tanzania itself is predicted.
 

Thus, the proposed new plant is intended to satisfy Tanzania's 
remaining demand as well as providing yarn for other SADCC 
countries with knitting plants, but no domestic production of 
T.P.Y.
 

5. TECHNOLOGY PACKAGE 

This involves:
 

- supply of plant and machinery for the extrusion of partially
 
oriented yarn (P.O.Y.) from polymer chips.
 

- associated civil engineering and building work machine
 
erection and commissioning
 

- provision of technical know-how and training for staff and 

operatives. The establishnen, of quality control customs 
and standards. 

6. RAW MATERIAL SITUATION 

Currently there would be a necessity to import polymer chips 
from suppliers external to both Tanzania and SADCC. However, 

a study is to be undertaken which will examine the feasibility 
of indigerous production of polymer chips within the SADCC 
region, probably in Zambia.
 

It iS s"iamed that other minority raw materials (e.g. yarn
 
lubri,:ants/'finishes) will need to be iiported from outside 
SADCC.
 

7. PROJECT COST 

Currently estimated at:
 
US$ million
 

Equipment: POY production 2.1
 
Draw texturising 2.5
 

Civil engineering, machine erection
 
and commissioning, utilities etc. 4.4
 
Total erected cost 9.0
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8. TRADING LOGISTICS
 

An adequate system of road and rail linkages existG, within
 
Tanzania to allow satisfaction of the predominantly domestic
 
market requirement for T.P.Y. Similarly, good transport
 
exists beween Tanzania and the neighbouring SADCC countries
 
who are likely export customera.
 

Similarly, the supply of raw materials (e.g. polymer chips)

is equally easy whether they are imported from outside SAOCC
 
(eg via the port of Dar-es-Salaam) or from the projected
 
polymerisation plant in Zambia.
 

9. PROMOTING INSTITUTION
 

Ministry of Industries, Dar-es-Salaam, Tanzania
 

10. INTENDED IMPLEMENTATION SCHEDULE
 

Presentation of documents to donor countries
 
and detailed project report preparation I to 6 months
 
Detailed feasbility study, planning, design
 
negotiation of financing 
 1 year

Civil engineering, services, machine,
 
installation, commissioning 
 1 year
 

11. INPUTS REqUIRKD FROM DONORS 

Technical and financial co-operation for the implementation of
 
the project.
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FURTHER EXTENSION TO THE POLYESTER BLEND 

INTEGRATED WEAVING PLANT IN ZABIA 



1 • INrrRDUCTIOi 

The indigenous production of polyester continuous filament
 
yarn from polymer chips has been adopted by the SADCC Industry
 
Ministers as a project with high 
priority in the successful
 
development of the Region. The regional plan 
of action
 
incorporates three specific projects relating to P.O.Y. and 
texturised polyester 
which are now being elaborated for
 
implementation.
 

The benefits to the SADCC Group of regional industrial co
operation in this field includes:

- import substitution of approximately US$ II million p.a., 
representing foreign currency used for the import of either 
Partially Oriented Yarn (P.O.Y.) or texturised polyester.
 

- trading linkages within SADCC with a number of P.O.Y./ 
Texturised yarn producing countries supplying the
 
requirements of others
 

- assurance of supply of the necessary basic yarns for the 
existing or projected knitting and weaving sectors within 
SADCC 

- satisfaction both of current and anticipated demand for such 
yarns and textiles within the Region. 

2. PROPOSED PROJECT
 

To further extend the planned production of polyester blend 
woven fabrics at K.T.Z., Kafue, Zambia.
 

3. PRODUCT RANGE
 

Two main types of fabrics are due to be produced in the 
current expansion programme and it is envisaged that further
 
quantities of similar fabrics will be required 
as follows:
 

Production p.a.
 
(million sq. m.)


a) 65/35 polyester/cotton in
 
1/36's cc: sheeting 4.6
 

2

(120-130 gm/m )
 

b) 65/35 polyester/cotton in
 
2/36's cc and 1/36's cc: 0.4
 
Safari suits and slacks
 
(250-260 gm/m2 )
 

A possibility also exists that additional open end spinning
 
capacity will be required 
to that already planned to utilise
 
the additional waste fibre in 
coarse count yarn production.
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4. MARKET POSITION 

The total SADCC demand for polyester blended woven fabric by 
1983/84 has been identified as approximately 70 million sq. 
metres p.a. By that time, the production of such fabrics 
within SADCC will be only 29 million sq. metres p.a. from 
existing and proposed millr, in Zimbabwe, Malawi and Zambia.
 
Although it is proposed to develop capacity for 9 million 
square metres p.a. in Mozambique and 21 million sq. metres
 
p.a. in Tanzania, a shortfall of 12 million sq. metres p.a. 
is still expected unless further capacity is installed.
 

KTZ have currently embarked on an expansion programme to 
double their current capacity of 12-13 million square metres 
p.a., of which some 5.5 million sq. metres p.a. will be in 
67/33 polyester/cotton blends. This should then cater for 
25-30% of Zambia's anticipated demand for such products. The
 
new production is due on stream in 1983.
 

An opportunity exists to reduce the above shortfall by a 
further extensien to the existing expansion. 

5. EXISTING CAPACITY
 

By 1983, KTZ will have capacity for 24-26 million square 
metres of woven fabric, of which 5.5 million square metres 
will be in 67/33 polyester/cotton blends. Sufficient 
dyelng/printing aiid finishing capacity will be available for a 
further 5 million sq. metres p.a. of polyester/cotton fabric. 

6. TECHNOLOGY PACKAGE
 

With dyers/finishIng equipment available from the current 
extension, the additional proposed extension would only 
require further fibre processing/blending, spinning and 
weaving capacity. Significant civil engineering and building 
work may not be reqLired if the opportunity is taken to 
reiplace old, slower looms with higher speed machines 
(processing iore fabric in a given floor space). 

The technology pi:kage involves: 

- Supply of plant for the additional spinning and weaving 
capacity required 

- Associated civil engineering and building work (as
 
necessary), machine erection and commissioning 

- Provision of technical know-how and training of staff and 
operatives (if required, bearing in mind that KTZ will by 
then have experience of production of polyester/cotton 
fabrics.)
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7. RAW MATERIAIS SITUATION
 

Zambia is self-sufficient !.ncotton fibre production but its
 
quality is of a somewh-t inferior quality (e.g. to that
 
produced in Zimbabwe and Tanzania) and supplies may need to be
 
taken from neighbouring countrieq for blending with polyester.
 

Polyester staple fibre (PES) currently requires to be
 
imported. However, a feasibility study is to be made into the
 
production of PES within the SADCC region, probably in Zambia
 
itself. If approved, this could be on stream by 1986.
 

Most of the required textile chemicals, auxiliaries and dyes 
will need to be imported, as at present. 

8. PROJECT COST
 

Currently estimated at US$ 10 million.
 

9. TRADING LOGITICS
 

A good system of road and rail linkages exists within Zambia
 
to allow satisfaction of the predominantly domestic market.
 

Similarly, the supply of raw materials (e.g. polyester fibre, 
cotton and associated dyes and chemicals) is equally 
satisfactory, using existing routes, or, in the case of
 
polyester staple, from the projected plant in Zambia itself.
 

10. PROMOTING INSTITUTION
 

Ministry of Planning, Lusaka, Zambia
 

11. INTENDED IMPLEMENTATION SCHEDULE
 

Presentation of documents to donor countries 
and detailed project report preparations 1 to 6 months
 
Detailed feasibility study, planning design
 
negotiation of financing 
 year
 
Civil engineering, services, machine erection
 
and commissioning 1 years 

12. INPUTS REQUIRED FROM DONORS
 

Technical and financial co-operation for the implementation of
 
the project.
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NEW POLYESTER (P.O.Y.) PLANT IN ZIBABWE 



1. INTRODUCTION 

The indigenous production of polyeste- continuous filament
 
yarn from polymer chips has bee-i adopted by the SADCC Industry
 
Ministers as a project with high priority in the successful
 
development of the Region. The regional plan of action
 
incorporates three specific projects relating to P.O.Y. and 
texturised polyester which are now being elaborated for
 
implementation.
 

The benefits to the SADCC Group of regisaial industrial
 
co-operation in this field includes:

- import substitution of approximately US$ ii millioa p.a., 
representing foreign currency usei for the import of either 
Polyester Oriented Yarn (P.O.Y.) or texturised polyester. 

- trading linkages within SADCC with a number of P.O.Y./ 
fexturised yarn producing countries supplying the
 
requirements of others 

- assurance of supply of the necessary basic yarns for the 
existing or projected knitting and weaving sectors within 
SADCC 

- satisfaction both of current and anticipated demand for such
 
yarns and textiles within the Region. 

2. PROJECT
 

Production of 6,000 t.p.a. of partially oriented continuous
 
filament polyester yarn (P.O.Y.) from polymer chips to be 
located at or adjacent to Cone Textiles (Pvt) Ltd's
 
draw/texturising plant near Harare, Zimbabwe.
 

3. PRODUCT RANGE
 

The proposed plant should be capable of producing:
 

115 denier POY (for draw/texturising to 75 denier
 
222 denier " 150 denier 
450 denier " 300 denier
 

in approximately eaual proportions by weight.
 

The majority of the output (eg 75%) will be draw/texturised 
on-site by Cone Textiles for internal use or sale, the
 
remainder being sold to other draw/texturisers. 

4. MARKET POSITION
 

The total SADCC market demand for POY/texturised polyester has
 
been identified as approximately 19,000 tonnes p.a. The
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extrusion of POY from imported polymer chips is currently
 
2,500 t.p.a. due to rise to 7,500 t.p.a. by 1983 (all in 
Tanzaniaj. There is no POY extrusion capacity indigenous to
 
Zimbabwe.
 

The current demand for P.O.Y. in Zimbabwe is estimated to be 
5,300 t.p.a. and is expected to rise to aoproaching 6,000 
t.p.a. by 1985. This will be mostly required by Zimbabwean
 
draw/texturising companies (e g. Cone Textiles (Pvt) Ltd.,
 
Texturised Yarns (Pvt) Lid), mainly for internal consumption, 
with some output for ut.Lr SALDCC countries (e.g. Everest 
Mills, Botswana). 

5. EXISTING CAPACITY 

There is no existing capacity for P.O.Y. extrusion within
 
Zimbabwe.
 

6. TECHNOLOGY PACK.#GE 

This involves:
 

- supply of plant and machinery for P.O.Y. extrusion irom 

polymer chips 

- associated civil Er.gineerig and building work (as 
necessa:y), machine erection and commissioning 

- provision of technical know-how and training for staff .nd 
operatives. The r.-tabllshmcat of quality control custons 
and standards. 

7. RAM MATERIAL SITUATION 

Curreatly there would Irc a necessity to import polymer chips 
from suppliers external to both Zimbabwe and SADCC. However, 
a study is to be undectaken which will examine Lhe feasibility 
of ind.genous production of polymer chips within the SADCC 
region, probably in Zambia.
 

It is assumed that other minority raw materials (e.g. yara 
lubricants/finishes) wJll need to be impotted from outside SADCC. 
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8. PROJECT COST 

Currently estimated at:
 

US$ million
 
Equipment for POY production 4.6
 
Civil engineering, machine erection
 
and commissioning, utilities etc. 4.4
 
Total erected cost 9.0
 

9. TRADING LOGISTICS
 

A good system of road and rail linkages exists from the
 
proposed site near Harare to p, Uutial customers within
 
Zimbabwe.
 

Similarly, the supply of raw materials (e.g. polymer chips)
 
will follow the same routes as those currently used for 
importing fibre and yarn. If the proposed polymerisatlon 
plant is, in fact, commissioned in Zambia, the supply route to 
Zimbabwe will be very short. 

10. PROMOTING INSTITUTION
 

Ministr-y of industry and Energy Development, Harare,
 
Zimbabwe.
 

11. INTENDED IMPLMENTATION SCiHEDULE 

Presentation of documents to doaor countries 
and detailed project report preparation I to 6 months 
Civil engineering, nervices, machine 
installation, commissioning 1 year 

12. INPUTS EQUIRED FROM DONORS 

Technical and financial co-operation for the implementation of 
the project. 
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REVITALISATION OF A POLYESTER BLEND INTEGRATED 

WEAVING PLANT IN TANZANIA 



1 • INTRODUCTION 

The indigenous production of polyester continuous filament 
yarn from polymer chips has been adopted by the SADCC Industry 
Ministers as a project with high priority in the successful 
development of the Region. The regional plan of action
 
incorporates three specific projects relating to P.O.Y. and
 
texturised polyester which are now being elaborated for
 
implementation.
 

The benefits to the SADCC Group of regional industrial
 
co-operation in this field includes:

- import substitution of approximately US$ 11 million p.a., 
representing foreign currency used for the import of either 
Polyester Oriented Yarn (P.O.Y.) or texturised polyester. 

- trading linkages within SADCC with a number of
 
P.O.Y./Texturised yarn producing countries supplying the
 
requirements of others
 

- assurance of supply of the necessary basic yarns for the 
existing or projected knitting and weaving sectors within 
SADCC 

- satisfaction both of current and anticipated demand for such 
yarns and textiles within the Region.
 

2. PROPOSED PROJECT 

To convert the currently 100% cotton integrated weaving plant 
at Morogoro, Tanzania, to the production of polyester blended 
fabrics and yarns at the full capacity originally planned.
 

3. PRODUCT RANGE 

In the original plan, the following product range was 
envisaged:
 

Article Blend 	 Width Weight Production pa
 
(cm) (gm/m2) (million sq m)
 

Calico bleached 67/33
 
polyester/cotton 90 138 2.09 

Poplin, printed 90 147 4.21 
Poplin, 90 147 2.19 
Shirting, bleached 	 90 127 0.70
 
Shirting, 	 90 127 1.45
 
Twill, bleached 	 150 263 0.39
 

" dyed 	 150 263 
 2.90
 
Suiting, dyed 67/33
 

polyester/rayon 150 199 7.47
 

Total fabric 21.38
 

67/33 Polyester/rayon for outside sale 650 tonnes
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4. HAIUT POSITION
 

The total SADCC demand for polyester blended woven fabric by
 
1983/84 has been identified as approximately 70 million sq.
 
metres p.a. By that time, the production of such fabrics
 
within SADCC will be only 29 million sq metres p.a. from
 
existing and proposed mills in Zimbabwe, Malawi and Zambia.
 
Although it is proposed to develop capacity for 8 million sq
 
metres p.a. in Mozambique, a shortfall of 33 million sq.
 
metres p.a. is still expected unless further capacity is
 
installed.
 

An opportunity to reduce this shortfall by an estimated 21
 
million sq. metres p.a. presents itself if the existing
 
project at Morugoro is revitalised. This was planned and
 
approved some years ago following a feasibility study made by
 
the World Bank/l.D.A., following Jt6 identification by the
 
Gherzi Textile Organisation, Switzerland as a project to
 
reduce Imports and achieve self-sufficiency in textiles. The
 
original total financing of the Morogoro Project was estimated
 
at US$ 107 million. However, with construction and 
commis&4ning of the mill at an advanced stage, a shortfall of 
approximately US$ 20 million has been identified and 
consequently the original objectives have been modified to a 
more mode-,t project of rroducing a smaller quantity of only 
100 tPa cotton cloth, with the polyester blend project 
deferred. The additional finaictng is required principally 
for the purchase of fabrLc dyv'i~g/finishing equipment and 
imported ra. materials. 

5. EXISTING CAPACITY
 

None for polyester blended textile production (e.g. 
specialised dyeing/finishing equipment) but fibre processing, 
spinnng, yarn preparation and weaving and most of the civil 
engineering and services are available.
 

6. TECHNOLOGY PACKAGE
 

This involves:
 

- supply of plant for polyester blend fabric dyeing and 
finishing 

- associated civil engineering and building work (as
 
necessary), machine erection and commissioning
 

- provision of technical knowhow and training of staff and 
operatives. The establishment of quality control systems 
and standards. 
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7. 1MRW KATERI SITUATIOR
 

Tanzania is self-sufficient in cotton production which is of 
good quality and well suited for use in blend with polyester.
 

Polyester staple fibre (PES) currently requires to be
 
imported. However, a feasibility study is to be made into the
 
production of PES within the SADCC region, probably in Zambia.
 
If approved, this could be on stream by 1986.
 

Most of the required textile chemicals, auxiliaries and dyes
 
will need to be imported, as at present.
 

8. PiRESENT COST
 

The original estimate for the total financing of the Morogoro
 
project made by the World Bank/l.D.A. was:
 

US$ million
 
Basic cost 
 65.7
 
PLUS contingencies 78.9
 
PLUS working capital 93.4
 
PLUS interest during construction 104.7
 
PLUS technical assistance 106.9
 

Estimate return on investment 19%
 

It has now been estimated by the National Textile Corporation
 
of Tanzania (TEXCO) that a further T3S$ 20 million is needed to
 
complete the project as originally defined.
 

9. TRADING LOGISTICS
 

An adequate system of road and rail linkages exists within
 
Tanzaniato allow satisfaction of the predominantly domestic
 
market.
 

Similarly, the supply of raw materials (e.g. polyester fibre,
 
cotton, viscose and associated dyes and chemicals) is equally
 
easy whether they are imported from outside SADCC (e.g. via
 
Dar-es-Salaam port) or, in the case of polyester staple, from
 
the projected plant in Zambia.
 

10. PROMOTING INSTITUTION
 

Ministry of Industries, Dar-es-Salaam, Tanzania.
 

11. INTENDED IMPLEMENTATION SCHEDULE
 

Presentation of documents to donor countries
 
and detailed project report preparation I to 6 months
 

Delivery of machines, installation and
 

commissioning I to i 
years
 

12. INPUTS REQUIRED FROM DONORS
 

Technical and financial co-operation for the implementation of
 
the project.
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NW POLYEKSTER STAPLE FIBRE PLANT IN ZINAiBWE 



1.* INT3ODUCTION 

The indigenous production pf polyester staple fibre from mono
mers has been recomniendcd for further study by the SADCC 
Industry Ministers as a project with potentially high priority 
in the successful development of the Region. A SADCC Project
 
regional plan covering (1) the manufacture of synthetic and
 
cotton/synthetic blended textiles and (2) the production of
 
synthetic fibres and yarns, has already been prepared by the 
SADCC member countries. The regional plan of action incorp
orates specific projects relating to polyester staple fibre
 
which are now being elaborated foe further study.
 

The benefits to the SADCC Croup would be:

- import substitution of over US$ 15 million, representing the 
saving in foreign currency between importing polyester staple 
fibre/polymer chips and the basic monomers with which to 
produce these 

- trading linkages in the SADCC with the requirements for poly
mer chips and polyester staple in other countries in the 
Region being met
 

- assurance of supply of the necessary basic fibres for the 
existing or projected spinning/weaving sectors within SADCC 

- sattsfactirn of both current and anticipated demand for poly
mer chips and staple fibre within the Region. 

2. PROJECT
 

Production of 500 tpa of polyester staple fibre 1.5 denier x 38
 

semi-dull.
 

3. MARKET 

The market for polyester fibre has been fully researched to 
establish both local and export future trends. 

In Zimbabwe the users of polyester fibre are as follows:
 

1. For Blending with Cotton
 

David Whitehead Textiles - Chegutu
 
Cone Textiles Limited - Harare 
Gatooma Textiles - Kadoma 
Cotton Printers - Bulawayo 
Karina Textiles - Norton and Mutare 

2. For Blending with other Synthetic fibres
 

Consolidated Textiles - Bulawayo 
Marina Textiles - Mutare 
Twine and Cordage - larare 

2. Re-Orientated Yarn for texturising
 

Cone Textiles - Harare 
Textured Yarns - Bulawayo 
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3.1. TOTAL IMPORTS OF SYNTRETIC FIBRES 

These are as follows:
 

Year Value Z$,000
 

1978 1,981,000
 

1979 3,576,000
 

1980 4,959,000
 

1981 5,008,00t: 

Of the above imports, the project will prcvide import substi
tution of most synthetic fibres classed as follows:
 

Class Imported 1980 1981
 

26691 Viscose Rayon 394 348,000 630 638,000 
Staple fibre - - 
26694 Acrylic fitre 782 709779,000 700,000
 
26696 Polyester 1,115 997
1,332,000 1,274,000 
26699 Other Synthtic 

fibres 1,309 2p290,000 4 2,184,000 

5,555 4,749,000 6,077 4,796,000
 

4. SADCC TRADING LOGISTICS 

The textile mills in the region import polyester fibre to the 
same specifications 
as used in Zimbabwe from various suppliers

around the world at prices comparable to those expected to be 
quoted by the proposed project.
 

5. PROJECT DETAILS 

1. Technical Partner - EMS Inventa AG of Switzerland 

2. Contractors 
 - EMS Inventa AG of Switzerland with
 
Partnership of Klockner INA GmbH
 
of West Germany
 

3. Site 
 - Norton - Town is equidistant to
 
all end users of fibre
 

4. Employment 
 - The project will initially employ 
48 skilled and 21 unskilled. The 
suppliers of the equipment will 
provide training for all staff at
 
every stage of project develop
ment.
 

5. Raw materials - Polyester pes chips, spin finish 
(oil) and packaging materials.
 

6. Production - Output 16,640 kg per day for d. 
Tax 1.7 or 3.3 (dependent on end
 
use)
 

- Fibre waste approximately 300 tpa.
 

- Total net production 5,500 tpa.
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7. Financial Details 
z$ 

Capital 

Land 75,000 
Buildings 500,000 

Equipment 4,850,000 
Transport 500,000 

Sundries 200,000 

6,125,000 

8. Operating Costs per annum 

z$
 

Raw materials 4,601,00. (imported)
 

Labour overheads 2,250,000
 

6,851,000
 

9. Sales income - local or export
 

z $
 

5,000 tonnes @ Z$1.60kg 8,000,000 

300 tonnes @ Z$0.2Okg 60,000
 

8,060,000
 

(per month Z$ 671,666)
 

10. Profit
 

Operating profit before tax Z$1,245,000 p.a.
 

(per month Z$ 103,750)
 

PROJECT PLAN 

Stage I - Basic research t0 qualify all 

information prepared. 

Stage 2 - Base data prepared for
 

construction selection of local
 
and external capital inputs.
 

Stage 3 - Commissioning of project 

Stage 4 - Long term consultancy 

L.A.C.H. Consultants (Pvt) Limited - Harare.
 

EQUITY PARTICIPATION
 

- The Zimbabwe Government (through appropriate agency)
 

- Mazamo Investment (Pvt) Limited, Harare 
- Employees of project 

- The textile producers of yarn in Zimbabwe 

- The technical partners (if need be) 
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6. PLANT 

The plant will be 

equipment: 

a "turn-key" project covering the following 

- chips transport and drying 
- chips meeting 
- spinning section for staple fibres 
- fibre line 

6.1. UTILITY PLANTS 

- rir conditioning 
- demineralised water 
- compressed air 
- energy unit 

6.2. OTHER EQUIPMENT 

- electrical 
- piping/instruments 
- workshop 
- insulation/painting 
- laboratory 

6.3. ENGINEERING SERVICES 

- process 
- detailed 

Front end 
- erection supervision 
- start-up supervision 

7. FINANCING 

The financial proposals have to be determined and amounts of 
borrowing will be subject to shares issued. Calculations are 
based on the plant, buildings and land being purchased upon 
loan finance; repayable within five years for plant and 
within ten years for buildings. 
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POLYESTER POLYNERISATION AND STAPLE FIBRE PLANT 

IN ZAMBIA 



1YRODtCTTOI 

The indigenouR production of polyester polymer and staple
 
fibre from monomers has been recommended for further study by 
the SADCC Industry Ministers as a project with potentially
 
high priority in the successful development of the Region.
 
The regional plan of action incorporates a specific project
 
relating to polymer chip and polyester staple fibre which is 
now being elaborated for further study.
 

The benefits to the SADCC Group would be:

- import substitution of over US$ 15 million, representing the
 
saving in foreign currency between importing polyester
 
staple fibre/polymer chips and the basic monomers with which 
to produce these
 

- trading linkages in the SADCC with the requirements for 
polymer chips and polyester staple in other countries in the
 
Region being met 

- assurance of supply of the necessary basic fibres for the 
existing or projected spinning/weaving sectors within
 
SADCC.
 

- satisfaction of both current and anticipated demand for 
polymer chips and staple fibre within the Region
 

PROPOSED PROJECT 

Production of up to 10,000 tpa of polyester staple fibre and 
up to 20,000 tpa of polyester polymer chips at a site yet to 
be designated in Zambia. 

PRODUCT RANGE 

The proposed plant should be capable of producing:
 

- 1.5 denier, 38-40 mm, semi-dull (i.e. delustred), crimped, 
polyester itaple fibre (with a facility for 2.5-3.0 denier 
55mm fibre, if required). Up to 10,000 tpa. 

- polyester polymer (polyethylene texturised - P.E.T.) chips 
suitable for use by P.O.Y./ texturised polyester spinners in 
other SADCC countries. Up to 20,000 tpa. 

MARKET POSITION
 

The total SADCC market demand for polyester staple fibre 
(P.E.S.) has been identified as just under 8,000 tpa by 
1985/86. Howerer, if certain current constraints on demand 
(particularly in the domestic rmirkets of Angola and 
Mozambique) are removed, a requirement of up to 10,000 tpa of 
PES is foreseen. Currently all PES has to be imported into 
the SADCC region.
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With respect to PES chips for extrusion to continuous filament
 
partially oriented yarn (P.O.Y.) capacity will be installed by
 
1983 (in Tanzania) which will require a supply of 7,500 tpa of
 
PES chips. However, three further POY/texturised polyester
 
plants with a combined capacity of 11,000 tpa have been
 
included in the regional plan (Annex 1) which would lead to a
 
total combined demand for polymer chips of nearly 19,000 tpa
 
by 1985.
 

By virtue of its central location within SADCC, relatively
 
cheap and reliable power, communications network and pool of
 
technically competent manpower, Zambia has been selected as a
 
likely site 	for this proposed project within SADCC.
 

The principal SADCC customers for P.E.S. will be:
 

Demand 1985/86
 
tonnes p.a.
 

Zimbabwe: 	David Whitehead Ltd ) 
Cone Textiles (Pvt) Ltd 2,100 

Malawi : David Whitehead Ltd 	 800
 

Tanzania: 	Texco (proposed) 3,000
 

Mozambique: 	Riopele (?roposed) 800
 

Zambia : K.T.Z. 	 1,100
 

The principal SADCC customers for PES chips wi.l be:
 

Demand 1985/86
 

tonne p.a.
 

Tanzania 	 Sunflag
 
J V Synthetics 10,000
 

Zimbabwe : 	Cone Textiles (proposed) 6,000
 

Mozambique: 	Zambezia (proposed) 2,500
 

5. EXISTING CAPACITY
 

Neither PET chips or PES are produced within the SADCC
 
region.
 

6. TECHNOLOGY PACKAGE
 

This involves:

- the supply of plant ard machinery for the polymerisation of 
imported monomers with a total capacity up to 30,000 t.p.a. 

- The output of this polymer to be in two forms:
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- up to 10,000 tpa of molten polymer to be fed directly to 
an on-site P.E.S. extrusion/ spinning plant 

- up to 20,000 tpa of P.E.T. chipe to be shipped to
 
POY/texturised polyester spinning plants within SADLC
 

- the supply of plant and machinery for the extrusion 
spinning of molten polymer Into tow, strething, 
anneal.ng, crimping, cutting and baling 

- associated civil engineering and building work, machine
 
erection and commi.ssioning
 

- provision of technical knowhow and traintig to staff and
 
op3ratives. The establishment of quality control systems
 
and standardb.
 

7. RAW MATERIAL SITUATION 

Currently there would be a necessit, to import monomers from 
suppliers external to both Zambia and SADCC. However, a study
 
is to be undertaken which will examine the feasibility of
 
indigenous production of monomers within the SADCC region, as
 
part of a wider petro-chemical complex in Angola,
 

It is assumed that other minority raw materials (e.g. fibre
 
finishes) will need to be irporLed from outside SADCC.
 

8. PROJECT COST
 

Currently estimated at:
 

US$ million
 
Equipment: polymer production 11.2
 

PES production 6.3
 
Civil engineering, machine, erection,
 

utilities
 
commissioning etc 17.5
 

Total installed cost 35.0
 

9. TRADING LOGISTICS 

A good system oi road and rail linkages exists within Zambia
 
itself and to neiahbouring customer countries (Zimbabwe,
 
Malawi, Tanzania and Mozambique.)
 

Similarly, the supply of raw materials (e.g. monomers) should
 
present no problems whether they are imported from outside
 
SADCC or from the possible pVtro-chemical complex in Angola.
 

10. PROMOTING INSTITUTION
 

Ministry of Planning, Lusaka, Zambia
 

- 70 

http:anneal.ng


11. INTENDED INEMENTATlION SCDULE 

Presentation of documents for further
 
study I to 6 months
 
Presentation of documents to donor countries
 
and detailed project report preparations 6 months
 

detailed reaslbiitv study, planning design,
 
negotiation of f'oancing 2 years
 

civil engineering, services, machine,
 
installation, commissioning 2 years
 

12. INPUTS MEQUIRD MOM DOWOLS 

Technical and financial co-operation for the implementation of
 
the further study.
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DEVELOPMENT OF A PITRO-CHDIICAL COHPLI IN ANGOLA 



. INTEODru~JUCIO 

The petro-chemical industry has been selected by the SADCC
 
Industry Ministers as an industry in which regional industrial
 
co-operation would be desirable and worthwhile. A regional
 
synthetic textiles plan has already been prepared by the SADCC
 
member countries, the implementation of which is projected to
 
lead to a large growth in the demand for polyester fibre and
 
yarn. The SADCC region is also an increasingly eignificant
 
market for a wide range of chemical and plastic end-products
 
based on petro-chemicals. A detailed study of the feasibility
 
of establishing a petro-chemical complex in the region is, 
therefore, to be undertaken.
 

The beneftts to the SADCC Region if industrial co-operation in
 
the development of the petro-chemical industry would be:
 

- saving and earning of foreign exchange
 

- providing a nucleus for the establishment of other deriva
tive or linked industries 

- added value to raw materials currently being exported in raw 
form 

- increased trading linkages within SADCC
 

- increased size and diversity of the industrial sector, so 
adding to national and regional output, employment opportun
ities, and the development of new skills and technology 

2. PROPOSED PROJECT
 

Feasibility study of a petro-chemical complex to be located in
 
Angola and serving the SADCC regional market.
 

3. BACKGROUND
 

With its major oil and mineral reserves, agricultural, fishery
 
and forestry resources, and abundant sources of hydroelectric
 
power, Angola's economic prospects are among the highest in
 
Africa.
 

3.1. OIL RESOURCES
 

Oil has been Angola's most important export since the early
 
1970s and formed 80% of total exports in 1981.
 

Production since 1977 has been as follows:
 

Oil Production
 

'000 b/d mn barrels/year
 

1977 184 67.2
 
1978 138 50.4
 
1979 147 53.7
 
1980 150 54.7
 
1981 132 48.1
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Production is projected by the Government of Angola to rise to
 
200,000 b/d irt1982 and 500,000 b/d in 1985. Total proven
 
reserves of crude oil and gas are estimated at 1.2 bn barrels
 
and 30 bn cu m respectively.
 

The Government established a state oil company in 1976, the 
Sociedade Angolana de Combustiveis (Sonangol). A petroleum
 
law was enacted in 197S which enables foreign oil companies to
 
enter into participation ventures with Sonangol or to receive
 
concessions on production sharing terms.
 

Three other oil companies are operating in Angola, Gulf is
 
operating offshore Cabinda, in the Malongo North, Malongo 
South, Malongo West, Limba and Kungulo oil fields. Gulf is 
also building a gas reinjection project which will produce LPG 
for export. Petrangol is operating an onshore oil fields in 
Congo and Kwanza basin. Texaco commenced oil production in 
Angola in 1980 and is operating off the mouth of the Congo 
river. In addition to these oil production activities, a
 
number of other foreign oil companies are engaged in offshore
 
exploration along the Angolan continental shelf.
 

Angola has one oil refinery located near Luanda and owned 
jointly by Petrangol and Sonangol. The refinery commenced 

operations in 1973 and its highest throughput of crude oil 
(1.2 million tonnes) In 1981. The Government is planning to 
expand the oil refinery capacity to 4 mm tonnes per year and 
also to build an additional refinery. 

3.2. ELECTRICITY 

Angola has very large hydroelectric potential. Major rivers,
 
and their potential, are the Kwanza (960 mw), the Cunene 
(945 mw), the Kubango (975 mw) and the Queve. Total 
electricity capacity will be substantially increasd after the 
Cambambe dan comes into full operation and the Cunene river 
scheme Is developed.
 

4. DEVELOPMENT OF PETRO-CHEKICALS
 

Regional industrial co-operation among member countries of 
SADCC in industries such as textiles, textile chemicals, and
 
pesticides, offer scope for establishing a petro-chemical
 

industry to supply the basic and intermediate inputs require. 
For example, the implementation of the SADCC regional plans in
 
synthetic and cotton synthetic blended textiles synthetic 
yarn and synthetic fibre is projected to lead to a large 
demand for polyester. The SADCC region is also becoming an 
increasingly significant market for other products based on 
petro-chemicals such as plastics and a wide range of chemical 
products.
 

Detailed market investigations are required to quantify the 
demand for petro-chemical proddcts within the SADCC Region. 
This will provide the basis for identifying the type of petro
chemical complex and types of downstream industries to be 
established. Terms of reference for the studies are given 
below. 
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5. TERMS OF REFIRENCE - FRMOCHMIICAL CMHLIM 

A. 	 HARKET DM4MD STUDY 

1. 	Conduct market investigations to assess in detail past, 

current and future growth of demand for selected petro

chemical products and derivatives in the SADCC region 

by 	country. Detail past imports, volume, value and
 

prices. 

2. 	Determine possibilities for export of petro-chemical
 

products.
 

3. Analyse the major determinants of demand for petro

chemical products in the SADCC region and projected 
future course of these determinants.
 

4. 	Specify criteria for selecting list of major products
 

to 	 be produced by the petro-chemical complex and type 

of 	petro-chemical complex to be established. Consider

ation should be given, but not necessarily confined to,
 
minimum economic viable Gize, nature and quantity of
 

feedstocks, maximisation of value added and inter

national price competitiveness.
 

5. 	Describe the main products to be produced, including 

products of downstream industries and the main market
 

areas.
 

6. Describe the proposed distribution and marketing
 

arrangements for the products e.g. will they be an
 

integral part of the organisation Itself or will they 

be handled through a separate organisation? Outline
 

the proposed distribution network Including means of
 

transport, wholesale outlets etc. 

7. 	Specify the market development strategies proposed and 

any required protection from imports. 

8. 	Assess the likely competition for the project from
 

foreign producers and suppliers. 

9. 	 Provide details on current prices for the products 

being considered. Indicate any tariffs/taxes on
 
imported products. 

10. 	Detail the proposed sales programme including quanti
ties and selling prices.
 

11. 	Estimate annual sales revenues from products and by
products (local/export).
 

12. 	Estimate annual costs of sales promotion, marketing and
 

distribut ion.
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B. PROJECT FASIBILITY STUDY 

1. Introduction - background to the study and review of 
existing studies. Type of petro-chemical complex under 
consideration: major products and end users. Total 
estimated cost of the project. Alternatives con
sidered. PLnned capacity of the project in terms of 
its expected annual output. Share of the market the 
project is to supply.
 

Relationship of the proposed petro-chemical pr'ject to 
current economic policies e.g. in the saving of foreign 
exchange, general industrialisation policy etc.
 

Project location. Supply sketch plans (including a
 
flow diagram) and a map. Also specify consultants'
 
reports or feasibility studies if any exist.
 

Proposed status of the project e.g. publicly or
 
privately owned and/or a joint government/private
 
industry concern.
 

2. Summary and plan of action - a synoptic review of the 
essential findings of each chapter followed by
 
recommendations on action required for project imple
mentation and any action already taken. 

3. Market and plant capacity 

(a) Demand and market 

(1) Past imports and their future trends, volume 
and prices 

(ii) 	 The role of the industry in the national 
policies, priorities and targets related or 
assigned to the industry.
 

(ii) The approximate present size of demand, its 
past growth, major determinants and future 
g rowt h. 

(iv) 	 Supply/demand balance for the product, 
regionally and by country. 

(b) Sales forecast and marketing 

(i) Anticipated competition for the project from 
existing and potential local and foreign pro
ducers and supplies
 

(ii) 	Distribution system proposed.
 

(iii) Sales programmes including quantities and
 
selling prices. Indicate any tariffs/taxes
 
on imported/domestic products.
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Volume of production and sales forecast for 
each category of output per annum over as 
long a period as possible. Indicate whether 

the plant operates at full capacity as soon 
as this is technically feasible e.g. what is 
the expected annual throughput of the plant 
as a percentage of total operating capacity 
over the next ten years?
 

Expected level of revenues which will accrue 
to the plant each year from products and by
products (local/export).
 

Degree of confidence attached to the forecast
 
of future revenues and sales e.g. are sales 
outlets assured through government and/or
 
private purchasing contracts: indicate
 
whether protection from foreign competitors
 

will be given in the form of tariff barriers 
etc.
 

Rate at which demand is expected to grow for 
as long a period as possible.
 

What local products, if any, will be dis

placed by the project?
 

(iv) Valuation of output items
 

Give the estimated value by price and 

quantity of the main items. 

For each item, state whether directly 

exported or sold within the country. Give 
the fob price and any export subsidies, and 
the internal transport cost to the port. If 
not directly exported give this information 
for a closely comparable exported product, or 
give the cif price of an imported equivalent, 

together with its internal transport cost 
from the port to the point of domestic sale. 
If receipts are given net of indirect taxa
tion, the rate of tax should be soecified. 

Comment on any indirect or non-quantifiable 
benefits: also indicate whether the price to 
be charged understates the amount which 
consumers will be willing to pay. 

(v) Estimated annual costs of sales promotion and 
marketing. Give payments for transport
 

separately.
 

(c) Production programme (approximate)
 

(i) Products
 

(ii) By-products
 

(iii) Wastes (estimated annual cost of waste

disposal)
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(d) Determination of plant capacity
 

(i) Feasible normal plant capacity
 

(ii) 	Quantitative relationship between sales,
 
plant capacity and material inputs.
 

4. 	Material inputs, utilities, and services: approximate
 
input requirements, their present and potential supply
 
positions, and an estimate of annual costs of local
 
and 	 foreign material inputs - for each input give 
source, availability, unit cost, iuantity required for
 
production, transport cost where applicable.
 

List 	the major raw materials and say from what source 
they will be purchased e.g. as by-products of an oil
 
refinery located elsewhere, or as the "output" of one
 
of the plants in the project complex itself. What
 
happens to these by-products at presert?
 

From what original source are the raw materials for 
this project (e.g. crude petroleum, natural gas) 
obtained? 

Assess whether the demand for any utility, e.g.
 
electricity, water, fuels ard energy (e.g. for steam
 
raising), will cause a strain on the existing capacity
 
of any of these industries, And the reliability of
 
supply of utilities.
 

Indicate any contractual agreenents, including 
delivery commitments, for the supply of raw materials 
and/or utilities, to be entered into.
 

Describe facilities existing locally to provide those 
services which a petro-chemical plant will demand e.g.
 
local engineering shops and repair facilities, labora
tory supplies and services, local availability of 
spare parts, small tools, etc. 

Describe facilities for waste disposal. Is there 
sutiiable adjacent land or water; will transport to 
dumping areas be forthcoming? Will this waste dis
posal cause environmental or economic damage?
 

Indicate the adequacy of safety precautions considered 
in the design of the plant and its operation. 

Give the estimated cost of any associated investments 
in utilities e.g. electric power, water, fuels, con
sidered uecessary for the success of tht project. 
State the tariff and/or rate structure of these 
utilities.
 

Indicate any possibility of obtaining either utilities
 
or raw materials on favourable terms. If so, state 
what these are, and draw attention to any required 
purchasing contracts and/or letters of intent.
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Where inputs into the project are taken from other 
parts of the petro-chemical complex, state how they 
have been costed.
 

For each imported input give the cif price and the 
relevant tariff or tax. If the input is at present 
exported, give the fob price.
 

5. Location and site (preselection, including if appro
priate, an estimate of the cost of land).
 

(a) Locational requirements of the project e.g.
 
utilities, roads, raw material
 

(b) Land requirements and vailability. Present use
 
and value.
 

(c) Suecific site recommendations.
 

6. Project engineering
 

(a) Technology/(iei) and equipment with comparison of
 
alternatives
 

(i) Technologies and processes that can be
 
adopted, given in relation to capacity size;
 
describe production process, including flow 
diagram.
 

Brief description of the proposed production
 
process, showing the relationship of the
 
different plants to each other, and the
 
basic steps followed throughout the produc

tion chain. 

Explain why particular processes are 
selected and indicate other possible pro
cesses investigated.
 

Proposed plant capacities e.g. daily/annual 
operating schedules. Provision for expan
sion. Efficiency of the plant in relation 
to its scale, Effect of scale on the 
efficiency of production. 

What guarantee can be given by this process 
of the quality control of output?
 

Is anything known about the danger of 
obsolescence of this particular produ Li:ion 
process? Anticipated economic life as
 

opposed to the physical life of the plant. 

Royalty or know-how agreements applying to 
these production processes.
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(ii) 	Estimate of costs of local and foreign tech
nology
 

(iii) 	Cost of proposed equipment (major
 
components)
 

Production equipment -


Auxiliary equipment
 
Service equipment
 
Spare parts, wear and tear parts, tools
 

(iv) 	Block layout
 

(v) List of machinery and equipment
 

(b) 	 (i) Buildings and civil works
 

Give a brief description of the project and
 
list the buildings therein showing the over
all 	 area of each, measured over erternal 
walls.
 

(1i) 	Building materials
 

Indicate which building materials to be used
 
on the project will be of local origin and
 
supply and of foreign origin and supply.
 

(iii) 	Estimates of cost
 

Provide the estimated cost for each of the
 
following items and indicate whether the
 
work will be undertaken by contract or by
 
direct labour.
 

Each 	building in the project, including all
 
fixtures and fittings forming part of the
 

construction programme (e.g. built-in cup
boards, science benches etc including all
 

such 	items covered by provisional sums).
 

Loose 	furniture, if provided.
 

External works (e.g. site developmen,
 
access roads).
 

Public utilities and services (e.g. water
 
and electricity supplies)
 

Sanitation outside the buildings.
 

Abnormal items (e.g. excessive requirements
 

for under-building).
 

Other 	expenses, such as professional fees.
 

Contingency sum.
 

Estimated cost by component.
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(iv) Consultants
 

If the work is to be designed and/or con
trolled by consultants indicate whether any
 
particular firms are preferred and state
 
which sections of the project are to he
 
covered by their services.
 

(v) Contractors
 

If the construction is to be undertaken by
 
contract speciFy whether:
 

h local contracting company (i.e. a company 
indigenous to the country) is likely to be 
the successful tenderer 

Foreign contractors (ie non-indigenous) will
 
submit tenders for the project or a part of 
the contract
 

Foreign sub-contractors will be employed.
 

(vi) Alternatives
 

What alternative methods have been con
sidered, e.. industrial building techniques
 
etc.
 

(Vii) Provide:
 

Site plan showing proposed development of
 
building and environs.
 

Sketch design showing plans elevations and 
sections of buildings to a scale of not less
 
than 1/16th inch to I foot or 1:200.
 

Specification. The minimum information 
should provide details of the materials to 
be used and may take the for of annotated 
drawi ngs. 

7. Manpower
 

(a) Estimate manpower requirements, broken down into 
labour and staff, and into major categories of 
skills (local/foreign). Indicate the supply posi
tion of each category e.g. unskilled, skilled, 
technical/managerial, expatriate.
 

(b) Estimate annual manpower costs, classified as
 
above, including overheads on wages and salaries.
 

(c) Technical support required.
 

(d) Training requirements and costs.
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8. Implementation scheduling
 

(a) Propose an implementation time schedule giving main
 
activities.
 

(b) Estimate the implementation costs given the imple
mentation programme and including capitalised
 
interest.
 

(c) Recommend measures relating to project promotion
 
e.g. investors, technology sources, finance
 
sources.
 

(d) Bar chart
 

(e) Organisation chart
 

(f) Management and corporate structure
 

Describe the structure of the board of directors 
and the role of each equity shareholder (including 
voting rights on the board).
 

Indicate the role of each sponsor and participant 
in undertaking responsibility for different manage
ment functions, including management and staff
 
recruitment and training.
 

Indicate who is to supervise (a) the construction, 
ant (b) the operation, of the project and the 
length and nature_ of their experience on petro
chemical projects of this kind. 

What degree of autonomy will the managing authority
 
have?
 

Will adequate trained supervisory and technical
 
staff be available? If not, indicate what
 
additional staff will be needed and what arrange
ments are to be made for their training. 

9. Financial and economic evaluation
 

(a) Total investment costs
 

- Estimate of working capital requirements by main 
it 2m 

- Estimate fixed assets by main cirponent, and pre
production expenses
 

- Total investment costs schedule showing phasing 

- Estimate foreign exchange cost 
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(b) Project financing
 

(i) Proposed capital structure and proposed
 
financing (local/foreign)
 

What 	 form will the equity contributions take 
e.g. cash (local currency or foreign
 
exchange), tec- ical know-how (if capital
ised) equipment etc?
 

Indicate all sponsors and participants, show
ing their precise intereat in the project a)
 
in construction, b) in operation and c) in 
marketing. 

(ii) 	Interest and principal payments schedule
 

(c) Production cost schedule including materials,
 
utilities, manpower, repair and maintenance,
 
depreciation, interest, selling expenses, general
 
overheads and other. Point out any tariffs, taxes, 
etc. Tabulate Production costs for 10 years. 

(d) Financial evaluation based on above estinated
 
values
 

(t) Pay-back period
 

(ii) 	Simple rate of return
 

(iii) Breakeven point
 

(iv) 	Internal rate of return and net present 
value 

(v) Projected income statement
 

(vi) Projected sources and applications of fund 
statement.
 

(vii) Projected balance sheot 

(viii) Sensitivity and risk analysis
 

(e) National economic evaluation 

(i) Estimate of employment-creation effect 

(ii) 	 Estimate of fore211 exchange savings 

(iii) Estimate of value-added 

(iv) 	Cost-benefit analysis
 

(v) External effects 

Specify the nature and size of any effects 
which are peculiar to the project under con
sideration. Examine all the ramifications of
 
the project including:
 

- effects on the envirounent 

- effects on attitudes (including the effects
 
of 'learning by-doing')
 

- effects on industries involved with the in
puts and outputs of the project
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(vi) Distributional aspects
 

Identify:
 

- the principal groups which will gain or 
Icse from the project
 

their average income/consumption levels
 

- the numbers in each group 

- the values of their gains/losses 

6. ESTIATED COST OF STUDIES 

£500,000
 

7. PROMOTING INSTITUTION
 

Government of Angola
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SECTION IV: 
Textile Chemicals
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TETILB CHEMICALS IN THE SADCC REGION 



.INTRODUCTION
 

The present production of textile fabrics in the SADCC region 
is around 446 million square meters, which is roughly 60-65% 
of the estimated demand (1983-84) of 708 million square 
meters. The growth rate of the industry Is estimated at 6%.
 

Textile processing chemicals and auxiliaries, hitherto not
 
produced in the SADCC region, constitute an important and
 
essential requisite for the development of the textile
 
industry. It is therefore very much important that these 
materials are manufactured within the SADCC region, preferably 
near the consumption centres for ease of transport and 
reduction of packa;ing cost an well as to ensure uninterrupted 
supplies. 

It is assessed that some of the basic raw materials for the
 
manufacture of textile processing chemicals, as indicated
 
subsequently, are available in the SADCC region. These should
 
be utilised for worthwhile projects resulting in import
 
substitution. Other important textile auxiliaries and
 
chemicals could be manufactured from the imported basic and
 
intermediate materials, wherever feasible.
 

Phasewise production planning of textile processing chemicals 
and auxiliaries has been done as follows: 

1) Manufacture of simple formulatory type of products from 
indigenous raw materials as well as from imported 
intermediates. 

2) Manufacture of some important and sophisticated type of 
formulatory products. 

3) Manufacture of intermediates from imported as well as 
indigenous raw materials. 

4) Manufacture of basic chemicals. 

In this context it is worthwhile to mention that similar to 
textile industries, paper, leather and some other 
industries also require considerable amount of auxiliary 
chemicals, very much akin to textile auxiliaries and 
chemicals. Relevant consideration has therefore been given 
to include the manufacture of some of these auxiliaries and 
chemicals also, while working out a programme for the 
development of textile processi,- chemicals and 
auxiliaries. 



2. CLASSIFICATION OF TEXTILE PROCESSING CHEMICALS AND AUXILIARIES 

Textile processing chemicals and auxiliaries have been broadly 
classified into two categories:
 

a) basic chemicals and intermediates (long term projects) 

b) Formulatory products. (short term projects) 

2.1. BASIC CRENICALS & INTERMEDIATES 

Chemicals of this group require higher investment and sophis
ticated plant, machinery and technology. Typical of such 
chemicals are: 

- caustic soda 
- chlorine 
- bleaching powder, hydrogen peroxide, sodium chlorite, 

perborates, etc. 
- sodium hydrosulphite and rongolite 
- phosphoric acid, sodium hexametaphosphate, tri-sodium
 

phosphates and other phosphates.
 
- EDTA (Ethylene diamine, tetra acetic acid, sodium salt) 

starch, modified starch, 
- glues, gelatines, gums 
- tallow, fats, oils. Fatty acids, Fatty alcohols, etc. 
- Basic surfactant materials - non-ionics, cationics and 

anionics
 
- Basic materials for softening agents - non-ionics, cationics
 

and anionics 
- synthetic resins: polyvinyl alcohol, polyvinyl acetate, 

alkyd resins, polyacrylic acid, UF, MF resins etc. 
- Basic dyestuffs and intermediates 
- Thickening agents like CMC, Alginates 
- Miscellaneous chemicals 

2.2. FORMULATORY PRODUCTS 

Large tonnage of formulatory products are required at
 
different stages of textile processing. Such chemicals
 
require less investment towards plant and machinery and hence 
their manufacture should preferably be done near the
 
consumptiot! centres to reduce transport and packaging costs.
 

Typical of siich chemicals are: 

Surface active agents and detergent compositions,
 
Fibre and yarn lubricants,
 
Sizing compounds,
 

De-sizing chemicals, 
Scouring, bleaching and mercerising compositions,
 
Dyestuffs and pigments,
 

Water soluble resins,
 
Finishing compounds,
 
Miscellaneous formulated compositions, etc.
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ESTIMATED DEKAND 

The present capacity and the estimated demand for textile
 
fabrics (synthetic and cotton) by 1983/84 has been indicated 
in Table I. 

The usual norms adopted for computation of the requirement of 
textile proce-asing chemicals and auxiliaries on the weight of 
textile fabrics to be processed are as under:
 

Requirement as % by weight of textiles
 

Synthet detergents I
 
Fibre & yarn lubricants 2
 
Sizing agents 10
 
Desizing, scouring, bleaching
 
and mercerising ComposiLion 1
 
Dye-stuffs 1 
Finishing Agents 2 

Total 17 

Based on the estimated demand for textile fabrics (reduced to 
quantities by weight) in the different countries (1983-84) the 
requirement of the above groups of textile process cheaicals 
and auxiliaries has also been worked out and presented in 
Table I. The total estimated requirement of these chemicals 
accordingly works out to be 9,000 tonnes for the short term 
projects and 25,000 tonnes for the long term projects (Table
II). 



.PRESENTMANUFACTUING ACTIVITY 

As per information available from different sources there Is
 
no manufacturing activity worth reporting for the production 
of textile process chemicals and auxiliaries in the SADCC 
region. As such, the entire requirement is presently met
 
through imports.
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5. PROPOSED PROJECTS 

It is proposed to make a start with the manufacture of textile
 
processing chemicals and auxiliaries in the SADCC region with 
the establishment of some projects for formulated items in the 
first phase. This would include the manufacture of formulated 
products in respect of synthetic detergents, fibre and yarn 
lubricants, sizing compounds, desizing, scouring, bleaching, 
mercerising agents, dyestuffs and finishing agents. This may
 
be fkcilowed in the second phase with the manufacture of more 
complex and sophisticated products including some basic 
materials and intermediates like starch, carboxy methy! 
cellulose, synthetic resins and their derivatives, caustic 
soda and chlorine, hydrogenperoxide, sodium chlorite, etc. 

The sizes of the proposed production units should be those 
corresponding to a minimum technically and economically viable
 
scale of operation. In the projects relating to the first 
phase the production capacity can be easily extended by
 
multiplying the lines of operations. The production
 
capacities in respect of basic chemicals like caustic soda,
 
chlorine, phosphates, etc can not obviously be based on their 
require-cnt fo" t'x iie pru(tp,, cl-.mivois nFid au'ciliories only 
and while minimum viable capacities and other particulars for 
these projects have been indicated, the production will cater 
to the requirement of a wide area of consuming industries and 
other requirements. 3ased on this consideration, the project 
proposals both for the short term and long term operations 
have been framed anc, are presented in Table Il1.
 

A short description of the product mix and the usages in 
respect of various projects recommended follows hereunder (in 
Table Ill).
 



SUGGESTED LOCATIONS
 

Country Short term Projects Long term projects
 

Zambia Synthetic detergents - I Dyestuffs - 1 

Dyestuffs & pigments - I Phosphates & 

salts - 1 

Sodium nitrite - 1 

Tanzania Scouring, bleaching, etc. I Starch  1 

Naphthol dyes - I Synthetic resins -1 

Finishing agent - 1 

Zimbabwe Sizing compounds - I CMC  1 
glue, casein, etc 

Angola Synthetic 

detergents - I 

Botswana Tallow - I 

Mozambique Scouring, bleaching etc - I Caustic soda/ 

chlorine - 1 

Total 7 9 

Lesotho ) Smaller units on detergents, 
Swaziland) finishing agents, dyestuffs 
Malawi ) pigments etc may be set up for 

captive consumption in the 
member states. 
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7. PROJECT PIOFILE ON THE MANUFACTURE OF SYNTHETIC DETERGENTS 

AND FIBRE , YARN LUBRICANTS 

1. CAPACITY OF PRODUCTION: 3,000 tonnes p.a.
 

2. MACHINERY & EQUIPMENT: 1.0 million US $
 

1) sulfonators
 
2) reactors
 
3) separators
 

4) neutralisers
 
5) colloidal mill/homogeniser
 
6) dryer
 
7) pulveriser
 
8) boiler
 
9) compressor
 
10) misc. equipment
 
11) laboratory
 
12) effluent disposal and treatment plant
 

3. RAW MATERIALS (main) Dodecyl benzene, lauryl alcohol, cetyl 
oleyl qlcohol, alkylated naphthalenas,
 
vegetable oils, fatty acids, tallow, glycols,
 
glycerin, sulphuric acid, oleum, chlorosulfonic 
acid, mineral oils, petrolatum, triethanola
mine, diethanol amine, etc. 

4. EMPLOYMENT 	 75 

5. TURNOVER 	 4.50 million US $
 

6. PROFITABILITY ON SALES 20% approximately
 

7. 	 NOTE Total demand of synthetic detergents in the SADCC region 
is estimated to be 2,000 tonnes and that of fibre and 
yarn lubricants Is 4,00 tonnes per annum. Fifty 
percent of this requirement is mainly of formulatory 
types. The present project has been proposed to under
take manufacture of the formulatory type of products in 
the first phase. Plant and equipment should be kept 
flexible so as to be able to undertake the manufacture 
of formulations of an allied nature, should circum
stances warrant so in future.
 

The more complex type of products could also be manu
factured when the basic raw materials like ethylene 
oxide etc were available in the region from the
 
petro-chemical complexes, if set up in the future.
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SADCC PROPOSED REGIONAL PLAN 

The manufacture of textile processing chemicals and auxilia
ries is an intermediate industry required for Improving the
 
productivity, efficiency and profitability of the textile
 
industry in the SADCC region. At present manufacturing
 
capacity is negligible, but considering the demand as well as 
the present and foreseeable availability of raw material, viz:
 
petrochemical resource based materials, starch, tallow, vege
table oils and minerals, etc, there is a good potential for 
developing these industries. This development will also 
result in considerable savings of foreign exchange. The 
industries could also provide intermediate inputs tc the 
oaper: leather and pesticides industries.
 

The plan suggested involves the setting up of small scale 
industries which would also achieve the objective of regional 
dispersal of industries. These have been suggested for the 
manufacture of synthetic detergents, fibre and yarn lubri
cants, sizing compounds based on natural products, desizing,
 
scouring and bleaching agents, dyestuffs and finishing formu
lations, total project cost being 9.08 million US$. The 
foreign exchange requirement may be around 10.9 million US$, 
of which the cost towards plant and machinery is 4.3 million 
US$ and raw materials for one year is 6.6 million US $. In 
computig the project cost, the requirement of raw materials 
for 3 months was considered.
 

Action wotuld also require to be initiated for starting the 
manufacture of some basic and intermediates which will 
necessarily be located on the grounds of feasibility and 
viability in countries which have the resources and where the 
demand pattern would provide the necessary economies of scale.
 
The cost of these projects are estimated as under: 

Total project cost : 29.94 million US$ 

Foreign Exchange component : 22.46 million US$ (total) 

1. machiuery, equipment : 15.12 million US$ 
installation & technology
 

2. raw materials for 1 year : 7.34 million US$
 

Field investigations ire in progress for developing project
 
parameters in consultations with member Governments. Most of
 
the projects would be covered by an Action plan for
 
implementation.
 

Four projects would require detailed feasibility studies which
 
could be undertaken by interested donor countries. Terms of 
reference for these feasibility studies would include 
assessment of different end use applications, identification 
of suitable location within the SADCC regions, viable 
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production capacities, suggested technology sources and its
 
transfer arrangements, project costs and 
 financial particulars
 
establishing project viabilities and action plans for
 
establishment of the projects.
 

The feasibility studies may involve 36 man months and 
 the
 
projected costn would be around £ 200,000.
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--- -------------------------------------------------------- 
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- -------------- -- -- ------------------- -- - --- ---------------------------------------------

Tabi4 1: Estimated Demand for Textiles & Toxtile Processing Chemicals & Auilllaries In SA)CC Reqior.
 

Present Production Estimated demanC for fabrics EstIr.ed de, J of textile process chEmIcaIs & auxIllaries by 83/64 p.a. In tonnes 
(1982) 
of textile fabrics 1983-84 

SynThetic Fibre .& yarn Sizes 7esizlng,
IN THOUSANDS TONNES PER NNNUM detergents lubrlGonts scouring, 

Sr Popula- Total of Total of bleaching Dyastuffs Finishing agents

No Country tion in Synthetic Cotton syn. & syn. & mercering


millions cotton Synthetic cotton cotton Shcrt Lcng Sho 
, 

Long Gunms Staroh Short Long Short Long Short Resins CMC
 
Tern term Term term glues term term tern, term term
 

(-al low)
 

1 Angola 7.8 0 15.0 0.4 24.3 24.7 125.0 !25 125 250 250 240 2250 125 125 125 125 250 125 125 
S------------- ------------------------.. 3 2----

2 Dotswna 1.0 0 0.8 0.8 0.4 3.9 4.3 200 20 
- --

40 40 40 360 20 
 20 20 20 40 20 20
 
3 Lesc'tho 1.4 0 0.8 0.8 0.6 3.6 4.2 20 20 40 40 40 360 2C 20 20 20 40 20 20 
4 Malawi 6.4 0.9 10.0 10.9 1.4 16.9 20.3 100 100 200 200 200 1800 100 100 -00 100 200 100 100
 

-------------------------------- ~---SMozambique 11.1 1.6 23.5 25.1 0.6 35.1 35.7 180 180 360 360 360 3240 180 100 -80 -80 -360 T180 180 
18 10 0 8 36 10 10 

6 Swaziland 0.6 0 0 0 0.6 2.1 
 2.7 15 15 30 30 30 270 15 15 15 15 30 15 15 
~~~~~~~~~-- --------------------------

Tanzania 19.7 6.6 30.0 
 36.6 9.0 46.5 55.5 280 230 5.0 550 550 4950 20 20 280 280 550
-------- - - 280 280
 

8oZambia o .1 1.7 7.5 9.2 5.3 14.5 19.8 100 100 200 200 200 1800 1000 1000 200 0 
----- ----- --- 00--100--2-- --- 00-- 1--

Zimbabwe 7.9 8.4 15.0 23.4 7.0 25.5 32.5 160 160 330 330 330 2970 160 160 160 160 330 160 160
 
-


Total 62.0 19.2 102.6 121.8 25.3 174.4 200.0 

Total demand of textile processing chenicals & auxi liaries:short term products 1000 2000 1000 1000 2000 9000
 
Total demand of textile processing chemicals & auxi Ilaries:long Term, products- ------------- - ---------------------- 18000 -- ----------------------1000 1000 W000 1000 250001000 2000 

-


C 



Table II ESTIMATED DEMAND OF TEXTILE PROCESSING CHEMICALS
 

& AUXILIARIES
 

PRODUCT MIX 


I Synthetic detergents
 
Anionic 
Non-ionic & cartonics 


2 Fibre & yarn lubricants
 
emulsion products etc 


tallow, etc. 


3 Sizing chemicals
 
gums, glues, gelatins 

casein etc
 

Starch & modified 


starches
 

4 Desizing, scouring
 
bleaching, mercer
ising itc 


5 Dyestuffs
 
simple type 


sophisticated type 


6 Finishing agents: 
a) simple type 
b) synthetic resins 
c) CMC, thickening 

agents and misc.
 
chemicals 


Total 


SHORT TERM PROJECTS 


(FORMULATED PRODUCTS) 


In tonnes per annum 


1,000.0 


2,000.0
 

2,000.0
 

1,000.0 


1,000.0
 

2,000.0
 

9,000.0 


LONG TERM PROJECTS
 

(BASIC CHEMICALS
 

& INTERMEDIATES)
 
In tonnes per annum
 

1,000.0
 

2,000.0
 

18,000.0
 

1,000.0
 

1,000.0
 

1,000.0
 

1,000.0
 

25,000.0
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--------------- - ----------------------------- ------------- --- - - - - ----- - ----------------

-------------------------------------------------------- ----- ---------------------- --------- 

----------------------------------------------------------- -------------------------------------------

--------------- - ----- -------- -- - -- - ------------ --- ------------- -----------------

Table III - Suggested Projects on Textile Processing Chemicals & Auxiliaries In the SADCC Region 

Part 1
 

Capacity Number I nvestment Employment Turnover Prof i tabi I I ty Location
 
Projects Tonnes of for Plant Number of In % of the Remarks
 
Short term per annum units & Machinery Persons US mlI lion on sales Projects
 

US $ million $
 
Synthetic detergents 1,000 )
 

one 1.00 75 4.50 20% Zambia Basic raw materials like sulphuric

AND I acid, nitric acid, phosphoric acid
 

would be available
 
FIbre & yarn lubricants 2,000 )
 

Sizing compounds based on 2,000 one 0.5 WUO 1.6 20% Zimbabwe Animal wastes, (bones etc), milk avail
gums, glues, casein, etc able plenty all over SPDCC regions.
 

Hence crudes may be produced locally &
 
final ly processed in larger scales. 

-4

Deslzing, scouring, x250 four 0.5 60 0.7 20% Tanzania, Should be Instal led near the textile
 
bleacilng mercerising Zambia, processing centres for in situ
 
agents Zimbabwe consumption
 

& others
 

Simple types c4 dyestuffs
 
direct, reactives & 500 one 0.5 30 2.5 25% Zambia Some basic chemicals would be avail
optical whiteners, able. Rest to be imported.
 
pigments, etc.
 

Simple types of dyestuffs
 
namely naphthols & fast 500 one 0.5 30 3.5 25% Tanzania Raw materials ht'e to be imported
 
bases. Rapid fast &
 
rapidogens
 

--------------------------------------------------- -----------~---- ---- ------
Finishing agents
 
Formulatory products 2,000 one 1.0 50 2.0 20% Tanzania Raw materials have to be imported
 



---------------------------------------------------- 
-- -- -----

--------------------- - - ---------- - --------------------- ------------------------- ---

- --- ---- - -------- - -- ----------------------------- ---- 

- ----- - ---- - - ---

--------------- 
------------ ----- 

Table III - Suggested Projects on Textile Processing Chemicals & Auxiliaries In the SADCC Region 

(Part 2) 

Projects 
Long Term 

Capacity 
Tonnes 
per annum 

Number 
of 

units 

Investment 
for Plant 
& Machinery 

Employment 
Number of 
Persons 

Turnover 
in 

US million 

ProfitabilIty
% 

on sales 

Location 
of the 
Projects 

Remarks 

US $ million $ 
Sophisticated types of 
(non-lonics & catoncs)
Synthetic detergents 1,000 one 1.0 50 3.0 25% Angola 

Ethylene oxide may be available at 
Angola when the petro chemical complex 
would be set up 

Tallo- and its lerivations 2,000 one 0.8 100 1.6 20% Botswana Centrally located place Is desirable 
for bringing the crude/semi-processed 
ro materials from slaughter houses of 
different countries 

- - ----------------- --------------------
Starch and starch 
derivations 18,000 one 3.0 100 10.8 20% 

-

Tanzania M3ize, casava etc are available 
-------------- -- -- - -Dyestuffs sophisticated 

types & Intermediates 1,000 

---- --------------

one 2.0 

-----

100 

------

10.0 

-- - -

25% 

- --

Zambia 

-
Some of the basic raw 
be available 

materials would 

- - --------
Carboxymethyl cellulose 
 Cotton waste may be used as a source
& Its derivatives 1,000 one 1.0 50 1.2 20% Zimbabwe of cellulose & rest of the raw
 

materials either made or Imported 

Synthetic resins, namely 
- - -- --

pv-acetate, PV alcohols 1,000 one 1.5 
 50 4.0 25% Tanzania Raw materials to be Imported
polyacrylates, etc. 

Caustic soda/chlorine 6,000 one 2.0 
 100 5.0 20% 
- -

Mozambique Power & salt avallable 
(each) (Nacara) 

Hydrogen peroxide, 
--------- ---- --- -  - -

perborates etc 2,000 one 1.0 
 75 1.6 20% Zambia Raw materials would be availoble 
-

Sodium nitrite & others 
-

1,000 one 1.0 
 50 0.8 
 20% Zambia Raw materials & facilities available 



PROPOSED INDUSTRIAL CAPACITIES IN THE PRODUCTION OF TEXTILE PROCESSING- CHEMICALS & AUXILIARIES IN SADCC REGION AND SADCC TECHNICAL LINKAGES 

Total demand (1983-84) : 34,000 tonnes per annum 
 SADCC TECHNICAL LINKAGES 
Formulary types 9,000 
Basic & Intermediates 25,000 

Existing capacity - negligible 

Total 
 LEATHER TEXTILE 
 PAPER INSECTCI DE
New COUNTRY 	 No. Proposed Invest- Foreign Exchange INDUSTRY 
 INDUSTRY INDUSTRY FORMULATION
Pro- Name of Projects of capacity mer.t Employ- Requiremert 
jects units mllllon ment Czpit;l Raw materials

TPY US$ Gross for 1 year

deter1 basic syn 


gents* 1 I.00C 2.06 

1 ANGOLA 


50 1.05 0.3 	 AUXILIARIES BASIC & INTEFNEDIATES
 
BOTSWANA I Tallow etc I 
 2.000 1.52 100 0.84 0.16
 

3 	 MALAWI I Sizing on natural
 
products 1 2,000 1.10 
 100 0.525 0.24


4 MOZAMBIQUE I 	 Hydrogen peroxide Synthetic detergents Tallow Angola
& perborates etc' 1 2,000 1.9 75 1.05 0.10 Zambia Lubricants Starch 
 Botswana
2 caustic soda/ Sizing Agents CMC Tanzania 
chlorine- 1 
 6,000 Tanzania Desizlng, scouring, Syn. Resins Zambia
 

6,000 4.0 100 2.10 0.30 
 bleaching agents Dyes & inter- ZIm13bwe
6 T.ANZANIA I 	 deslzlng, sc.urlng Malawi Dyes & pigments mediates Mozamblqu
bleaching, etc. 1 1,000 0.92 
 50 0.525 0,32 	 Finishing Hydrogen peroxide
7 2 	 dyes (naphthols :mpounds Sodium Nitrite 
fast basses, 
 Phosphates
rapidogine etc
 ) 1 500 1.5 30 0.58 1.60 
 Caustic soda


8 3 finishing agents 1 2,000 1.8 50 1.05 0.9 
 Chlorine, etc
 
9 4 synthetic resins1 lt000 
 3.2 50 1.68 1.7
 
0 5 starch I 18,000 6.36 100 
 3.15 0.65


II ZAMBIA I syn detergents C. RAW MATERIALS & NATURAL RESOURCES 
lubricants etc 1 3,000 2.4 
 75 1.05 2.02
 

12 2 dyes & plgments I 500 1.36 30 0.58 1.05 
 maize 

13 3 basic dyes & 	

Salt 
cassava Rock phosphate

Intermediates* 1 1,000 4.9 100 2.1 
 4.23 	 vegetable oils chromium ores

14 4 phosphoric acid & mineral ol is pyr!tes

phosphates* I 2.000 2.0 75 1.05 0 crude tal low crude petroleum etc
15 5 Sodium NItrite & bone glues


other salts* 1 6,000 2.1 
 50 1.05 0 	 casein (milk product)

16 ZIMBABWE carboxymethyl 
 cel lulose etc
 

cellulose (CMC) etc* 1 1.000 1.9 50 
 1.05 0.36
 

Total 	 Angola Mozambique Zimbabwe
39.02 1,085 	 19.43 13.93 
 Botswa,.a Zambla Swaziland
 
Malawi Tanzania Lesotho
 

' 	 basic chemicals & intermediates 
others medium - small units 



TEXTILE PF'CESSING CHEMICALS PLANT IN TANZANIA 



1. INTRODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement f'-r the textile industry in the SADCC region. 
At present there is practically no manufacturing activity for 
this group of chemicals almost anywhere within the SADCC region
 
and so the entire requirement has practically to be imported. 
Manufac"ure of textile chemicals 
 and auxiliaries has been
 
selected by the SADCC Industry Ministers as an industry in which
 
regional industrial co-operation would be desirable and
 
worthwhile. A regional textile chemicals industry plan has
 
already been prepared by the SADCC member countries, a copy of 
which is attached at Annex I. The benefit to the 
SADCC Region of
 
Industrial Co-operation in the production of textile chemicals 
and auxiliaries would be: 

- A large measure of self sufficiency is an essential requirement 
for the development of the textile industry within the 
countries and the region as a whole. 

- Import substitution 'n respect of these chemicals which are 
also required for several other industries such as oils and 
fats, soap and detergerts, and inorganic chemicals, leather 
processing, etc.
 

- Utilisation of indigenous resources of raw materials and other 
essential Inputs for value-added production. 

- Increase in the size and diversity of industrial sector adding
 
to national and regional output. 

- Generation of employment opportunities and development of new 
skills and technology.
 

- Conservation of foreign exchange otherwise needed for the 
import of these indispenstble requirements. 

- Strengthening 
of the SADCC linkages among member countries.
 

The regional Plan for Action Incorporates development of 
facilities for manufacture of: (a) desizing, scouring, bleaching 
and mercerising agents in four selected locations, (b) simple 
dye-stuffs, and (c) textile finishing agents in Tanzania, which 
is being elaborated for implementation. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Development of the manufacture of:
 

(a) Desizing, scouring, bleaching and mercerising
 
agents 
 1 unit
 

(b) Dye-stuffs: direct dyes, reactive dyes, optical
 
whiteners, pigments, etc. 
 I unit
 

(c) Textile finishing agents I unit
 

-15s- I
 



2.2. PRODUCT RANGE 

Desizing, scouring, bleaching and 
mercerising compositions : 250 tonnes/year per unit
 
Direct dyes )
 
Reactive dyes )
 
Optical whiteners )
 
Pigment dye-stuffs ): 500 tonnes/year
 
Textile finishing agent : 2000 tones/year
 

3. SADCC 	 KARKET POSITION 

ITis is reflected in the table below:
 

ESTIMATED DEMAND IN TONNES/YEAR
 

COUNTRY 	 DESIZING, SCOURING, BLEACH- DYE-STUFFS FINISHING
 
ING & MERCERISING COMPOSITIONS AGENTS
 

Angola 125 	 125 250
 
Botswana 	 20 
 20 40
 
Lesotho 20 
 20 40
 
Malawi 100 
 100 200
 
Mozambique 180 180 360
 
Swaziland 15 15 30
 
Tanzania 280 
 280 550
 
Zambia 100 100 200
 
Zimbabwe 160 
 160 330
 

Total 1,000 	 1,000 2,000
 

4. EXISTING CAPACITY
 

There is at present practically no existing capacity for the
 
above groups of textile processing chemicals in the SADCC
 
Region.
 

5. TEKCNOLOGY PACKAGE 

There are a 	wide variety of dyes - acid, basic, mordant, reactive,
 
vat, solubilised, sulphur, diperse, and pigment dye-stuffs, etc 
which are manufactured by a variety of processes e.g. diazoti
zation and coupling for Azo dyes; sulfonation, nitration, reduc
tion, aikylation etc for acid dyes, cyanuration, diazotisation 
and coupling for reactive dyes and heating of phthalonitrile or 
related substances with a cuprous salt for phthalocyanine 
pigments. For specific types of dyes there are well set process 
operations with elaborate operational parameters and controls. 

Desizing, scouring, bleaching and mercerising compositions and 
finishJtg agents are manufactured by comparatively simpler 
techniques and are usually formulation compositions where 
processes involved are taking of ingredients in the required 
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proportion, dilutions and at specific temperatures, mixing (with
 
or 
without heating) etc. There are set and tried compositions
 
for specific end-use applications which could be available from
 
the technology source along with operatio:i details.
 

It would be necessary to have a proper technology transfer
 
arrangement which will give technical and operational details of
 
processes, assist ia plaiL elaburatlon, iryout, installation and
 
commissioning and train technicians and operators for regular
 
commercial production activities.
 

6. PLA AND EQUIPMENT
 

(a) Dye-stuffs and pigments
 

Storage vessels for chemicals
 
Reactor vessels and tanks
 
Condensation tubs and reactors
 
Pulverisers
 
Blenders
 
Driers
 
Filter presses
 
Pumps
 
CompressorF
 
Vacuum pumps
 
Water chilling units
 
Boiler
 
Storage vessels for intermediate operations
 
Platforms, piping and ancillary equipment
 
Testing, standardisation and quality control laboratory
 
Effluent disposal and treatment plant
 

(b) Dcaizing, scouring, bleaching and mercerising compositions
 

Reaction vessels
 
Mixing tanks
 
Separators
 
Pumps
 
Filters
 
Boiler
 
Colloid mill
 
Storage vessels
 
Boiler
 
Miscellaneous equipment 
Testing and quality control laboratory
 
Effluent disposal and treatment plant
 

Finishing Agents
 

Plant & Machinery identical to (b) above.
 

RAW MATERIALS
 

A wide variety of chemical raw materials - organic chemicals and 
intermediates, solvents, mineral acids, hydrogen peroxide, fatty 
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acids, caustic soda, synthetic resins, carboxy-methyl cellulose,
 
sodium nitrite, chlorine glycerin, etc, depending upon the
 
specific products to be manufactured will be needed. The exact
 
requirements can only be worked out after selecting the product 
mix for various manufacturing activities.
 

8. PROJECT HIGHLIGHTS 

8.1. PLANT AND MACHINERY COST 

The estimated cif cost of the plant and machinery for the
 
different projects is as under:
 

Project 
 Cost (US $)
 

Desizing, scouring, bleaching,
 
mercerising agents 
 4 units 500,000
 

Dyestuffs manufacture 1 unit 
 500,000
 

Textile finishing agents 1 unit I,000,000
 

Total 2,000,000
 

8.2. ESTIMATED EMPLOYMENT, TURNOVER AND PROFITABILITY 

Project Employment Turnover Profitability
 

(US$) on sales %
 

Desizing, scouring, bleach- 60 0.7 million 20%
 
ing, mercerising 

Dye-stuffs manufacture 30 3.5 million 25% 

Textile finishing agents 50 2.0 million 20%
 

9. IMPLEMENTATION SCHEDULE
 

The different plants can go into oneration within about 18 
months
 
from the date of decision, as under:
 

Month
 
Completed
 

Preparation of detailed project report 
 4
 
Order for machinery & equipment 7
 
Order for raw materials 
 10
 
Arrival of machinery & equipment 12
 
Positioning of technical experts 
 12
 
Arrival of raw materials 
 14
 
Erection & installation of plant & machinery 
 16
 
Commissioning & trial production 17
 
Commencement of regular production 18
 

10. INPUTS REQUIRED FROM DONORS
 

Financial and technical co-operation for the implementation of
 
the projects.
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TEXTILE PROCESSING CHEMICALS PLANTS IN ZAMBIA 



1 • INTRODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement for the textile industry in the SADCC region. 
At p.eesent there is practically no manufacturing activity for 
this group of chemicals almost anywhere within the SADCC region
 
and so the entire requirement has practically to be imported. 
Manufacture cf textile chemicals and auxiliaries has been
 
selected by the SADCC Industry Ministers as an industry in which 
regional industrial co-operation would be desirable an 
worthwhile. A regional textile chemicals industry plan has 
already been prepared by the SADCC member countries, a copy of 
which is attached at Annex 1. The benefit to the SADCC Region of 
Industrial Co-operation in the production of textile chemicals 
and auxiliaries would be: 

- A large measure of self sufficiency in an essential requirement 
for the development of the text lie industry within the 
countries and the region as a whole. 

- Import substitution in respect of those chemicals which are 
also required for several other industries such as oils and 
fats, soap and detergents, and inorganic chemicals, leather 
processing, etc. 

- Utilisation of Indigeuoos resources of raw materials and other 
essenttal inuts for value-added production. 

- Increase in the size and diversity of industrial sector adding 
to natlonal and regi[anal output. 

- Generation of employment opportunities and development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for the 
import of these indispensible requirements. 

- Strengthening, of the SADCC linkages among member countries. 

The regional Plan for Action incorporates development of 
facilities for: (a) manufacture of synthetic detergents and 
lubricants, and (b) simple dyes and pigments in Tanzania, which 
is being elaborated for implementation. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT 

Development of the manufacture of: 

(a) Synthetic detergents and lubricants 1 unit 

(b) Simple dye-stuffs and pigments I unit 
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2.2. PRODUCT RANGE
 

- Synthetic detergents : 1,000 tonnes/year
 
- Fibre yarn lubricants : 2,000 tonnes/year
 
-
Dye stuffs and pigments : 500 tonnes/year
 

3. SADCC MARKET POSITION 

This is reflected in the table below:
 

EST!IKATED DEMAND IN TONNES/YEAR
 

COUNTRY 
 SYNTHETIC FIBRE & YARN DYE-STUFFS
 
DETERGENTS LUBRICANTS & PIGMENTS
 

Angola 125 250 215
 
Botswana 20 40 20
 
Lesotho 20 40 20
 
Malawi 100 200 100
 
Mozambique 180 360 180
 
Swaziland 15 30 
 15
 
Tanzania 280 550 280
 
Zambia 100 200 100
 
Zimbabwe 160 330 160
 

Total 1,000 2,000 1,000
 

EXISTING CAPACITY
 
4.
 

There is at present practically no existing capacity for the
 
above groups of textile processing chemicals in the SADCC
 
Region.
 

TECHNOLOGY PACKAGE 
5. 

There are a wide variety of dyes - acid, basic, mordant, 
reactive, vat, solubilised, sulphur, diperse, and pigment
dye-stuffs, etc which are manufactured by a variety of processes 
e.g. diazotisatton and coupling for Azo dyes; sulfonation, 
nitration, reduction, alkylation etc for acid dyes, cyanuration,
diazotisatlon and coupling for reactive dyes and heating of 
phthalonitrile or related substances with a cuprous salt for 
phthaloyanlne pigments. For specific types of dyes there are
 
well set process operations with elaborate operational parameters
 
and controls. 

Synthetic detergents are produced by various processes depending 
on the type of detergents required. For anionic detergents,
which are simple, the process requires sulphonation of linear 
alkyl benzene, neutralisation with caustic soda and preparation
 
of suitable formulations with the addition of builders, soil
 
redeposition controllers, optical whiteners, etc.
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Fibre yarn lubricants are specific compositions used as 
formulationc and require mixing of various ingredients in desired 
proportions and dilutions and at specific temperatures. These 
are set and tried compositions, which at sorne times may have to 
be suitably adjusted for required characteristics. 

It would be necessary to have a proper technology transfer
 
arrangement which will give technical and operation details of 
processes, assist In plant elaboration, layout, installation and
 
commissioning and train technicians and operators for regular 
commercial production activities.
 

. PLANT AND EQUIPMENT 

(a) Dye-stuffs and pigments
 

Storage vessels for chemicals
 
Reactor vessels and tanks
 
Condensation tubs and reactors
 
Pulver isers
 
Blenders
 
Driers
 
Filter presses
 
PumpF.
 
Compressors
 
Vacuum pumps
 

Water chilling units
 
Boiler
 
Storage vessels for intermediat operations
 
Platforms, piping and anciilary equipment
 
Testing, standardisation and quality control laboratory 
Effluent disposal and treatment plant 

(b) Synthetic Detergents and Fibre Yarn Lubricants 

Sulfonators
 
Reaction vessels
 
Neutral isat ion vessels
 
Mixing tanks
 
Separators
 
Pumos
 

LLters 
Pulveriser
 

Colloid Mill
 
Storage vessels
 
Compressor
 
Boiler
 
Miscellaneous equipment
 
Testing and quality control laboratory
 
Effluent disposal and treatment plant
 

RAW MATERIALS
 

A wide variety of chemical raw materials - organic chemicals and
 
intermediates, solvents, oleum, sulphuric acid, hydrogen peroxide
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fatty acids, caustic soda, synthetic resins, carboxy-methyl
 
cellulose, sodium nitrite, alkylated naphthalenes, mineral oils,
 
petrolatum, diethanolamine, triathanolamine, etc, depending upon
 
the specific products to be manufactured, will be needed. The
 
exact requirements can only be worked nut after 
selecting the
 
product mix for various manufacturing activities.
 

8. PROJECT HIGHLIGHTS
 

8.1. PLANT AND MACHINERY COST
 

The estimated cif cost of the plant and machinery for the
 
different projects is as under:
 

Project 
 Cost (US $)
 

Dyestuffs manufacture I unit 500,000
 

Synthetic detergents & fibre
 
yarn lubricants 
 I unit 1,000,000
 

Total 1,500,000
 

8.2. 
 ESTIMATED EMPLOYMENT, TURNOVER AND PROFITABILITY
 

Project 
 Employment Turnover Profitability
 

(US$) on sales %
 

Dye-stuffs & pigments 30 2.5 million 25%
 

Synthetic detergents & fibre
 
yarn lubricants 75 4.5 million 20% 

9. IMPLEMENTATION SCHEDULE 

The iwo plants can go into operation within about 18 months from 
the date of decision, as under: 

Month
 

Completed
 

Preparation of detailed project report 4
 
Order for machinery & equipment 7
 
Order for raw materials 
 10
 
Arrival of machinery & equipment 12
 
Positioning of technical experts 12
 
Arrival of raw materials 
 14
 
Erection & installation of plant & machinery 15
 
Commissioning & trial production 
 17 
Commencement of regular production 18
 

10. INPUTS REqUIRED FROM DONORS 

Financial and technical co-operation for Lae implementation cf 
the projects.
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TEXTILE CHEMICALS PLANT IN ANGOLA 



1. INTRODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement for the textile industry In the SADCC region.
There is currently virtually no manufacturing activity for this 
group of chemicals anywhere in the SADCC region and 
so the entire 
requirement has to be imported. Broadly this group of chemicals 
can be sub-divided into two: (a) basic chemicals and inter
mediates - caustic soda, chlorine, starch, synthetic resins, 
carboxy methyl cellulose, basic surfactants and detergents, etc, 
and (b) formulated products  surface active agents and detergent
 
compositions, fibre and yarn lubricants, sizing components, 
re
sizing chemicals, scouring, bleaching and mercerising composi
tions etc. These types of chemicals are also required, apart
from the textile industry, by industries for the manufacture of 
such products as paper and leather.
 

Manufacture of textile chemicals 
 and auxiliaries has been
 
selected by the SADCC Industry Ministers as an industry in which
 
regional industrial co-operation would be desirable and worth
while. 
 A regional textile Processing Chemicals and Auxiliaries
 
Industry Plan, based on a phase-wise production programme has 
been prepared by the SADCC member countries, a copy of which is 
attached at AnneXure 1. The regional plan of action incorporated 
a specific project for development in Angola for the manufacture 
of basic textile chemicals: synthetic non-ionic and cationic 
surfactants and detergents, which is now being elaborated for a 
feasbility study. 

Based on the estimated deLmand for textile fabrics in the differ
ent SADCC countries, the requirement for textile chemicals and 
auxiliaries by 1983-84 will be approximately 25,000 tonnes per 
year for the basic chemicals and intermediates group and 9,000 
tonnes per year for the formulated products. The manufacture of 
a large variety of these chemicals is feasible and desirable 
within the SADCC region as this would provide sufficient strength 
and flexibility for textie manufactur.cg operations. While some 
of the ba s Ic raw materlals for the manufacture of textile 
processing chemicals and auxiltaries are available within the 
region, others could he imported, wherever considered feasible 
for the product ion act ivity. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT 

Development of the manufacture of basic chemicals and inter
mediates; non-ionic and cationic surfactants and detergents in 
Angola.
 

2.2. PROJECT RATIONALE 

Ethylene oxide is one of the bisic chemicals required for the 
manufacture of these types of chemicals and intermediates. There 
is a C'istinct possibility of development of a petro-chemical 
complex in Angola, which qy be able to provide this basic raw 
material. Besides, it ma also produce Linear Aikl Benzene,
 
which could also be utilised for the manufacture of anionic types 
of surfactants and detergents.
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3. BACKGROUND
 

The requirement of basic non-ionic and cationic 
surfactants and
 
detergents for the textile industry by 1983-84 
within the SADCC
 
region is estimated at 1,000 tonnes. 
 This capacity is generally
 
feasible for developing a viable small project for the manu
facture of the proposed type of chemicals, which could later be
 
used for preparing the formulated products of the type necessary
 
for textile industry in the SADCC region.
 

4. RAW MATERIAL SITUATION
 

The study would take into account the likely availability of
 
ethylene oxide from the proposed petro-chemical complex in Angola
 
and the import of other raw materials for the proposed manufac
turing activities.
 

5. SADCC TRADING LOGISTICS
 

There is already an existing railway system connecting Angola
 
through Zambia with various countries of the SADCC region except
 
Lesotho. With the development of regional transport and communi
cation facilities as envisaged, there may not be much problem in
 
trading and transport of the manufactured products within the
 
region when the proposed manufacturing activity comes to
 
fruition. The finished products are not hazardous, which would
 
make the trading comparatively easier.
 

6. TERMS OF REFERENCE FOR THE STUDY
 

- To estimate regional demand, by country, for various non-ionic 
and cationic surfactants and detergents for the textile and 
other industry groups.
 

- To establish detailed feasibility for the establishment of a 
1,000 tonne per year (or of a modified size based on study) 
production capacity of such chemicals specifying quality 
standards of end-products and end-use applications. 

- To indicate sources of various 
 raw materials and other
 

requisites for the proposed manufacturing capacity.
 

- To identify a suitable location for the project.
 

To provide detailed engineering and financial particulars for
 
the project, Including cost estimates of civil works, specifi
cations of plant and machinery, plant layouts, process flow
 
charts and technology requirements, effluent control and
 
management, production costs, distribution costs, income and
 
profitability, etc.
 

- To identify the appropriate technology source for the proposed 
manufacturing activity, spell technology transfer arrangements
 
and provide a detailed Action Plan for the implementation of
 
the project.
 

7. ESTIMATED COST OF STUDY
 

£60,000
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TEXTILE CHEMICALS PLANT IN BOTSWANA
 



1. INTRODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement for the textile industry in the SADCC region. 
At present there is practically no manufacturing activity for
 
this group of chemicals almost anywhere within the SADCC region
and so the entire requirement has practically to be imported. 
Manufacture of textile chemicals 
 and auxiliaries has been 
selected by the SADCC Industry Ministers as an industry in which 
regional industrial co-operation would I-v desirable and 
worthwhile. A regional textile chemicals industry plan has 
already been prepared by the SADCC member countries, a copy of 
which is attached at Annex 1. The benefit to the SADCC Region of
 
Industrial Co-operation in the production of textile chemicals 
and auxiliaries would be: 

- A large measure of self sufficiency in an essential requirement

for the d'velopment of the textile industry within the 
countries and the region as a whole.
 

- Import substitution in respect of those chemicals which are 
also required for several other industries such as oils and 
fats, soap and detergents, inorganic chemicals, leather 
processing, etc.
 

- Utilisation of indigenous resources of raw materials and other 
esential inputs for value-added production. 

- Increase in the size and diversity of industrial sector adding 
to national and regional output. 

- Generation of employment opportunities an( development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for the 
import of these Indispensible requirements. 

- Strengthening of the SADCC linkages among member countries and 
growth of sclf-reliance. 

The regional 1'lan for Action incorporates development of 
facilities for the manufacture of tallow and tallow derivatives 
in Botswana which is being elaborated for implementation. 

2. PROPOSED PROJECT 

2. I * DESCRIPTION OF TIE PROJECT 

Establishment of a plant for the manufacture of tallow and tallow 
derivatives to meet the requirement 
 of textile and other
 
industries.
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2.2. PROJECT RAT"OnLE
 

Based on the estimated demand (1983-84) for textile fabrics in
 
the different countries of the SADCC region, the requirement for
 
refined tallow is estimated at 2,000 tonnes per year. A similar
 
quantity i.e., 2,000 tonnes is estimated to be required for some
 
other important industrial uses eg., in the manufacture of soap,

metal stearates, wire drawing lubricants etc. Besides, tallow is
 
the basic raw material for the production of fatty acids,
 
particularly stearic and oleic and glycerin. The development of
 
this activity would further improve the profitability and
 
viability of "allow operations besides providing valuable raw
 
materials for a variety of industrial and other applications.
 

Botswana has a good sheep and goat population. More than 4,000
 
tonnes of raw tallow is reported to be exported at present from
 
slaughter houses. The balance of requirements can be imported
 
from other SADCC countries.
 

The manufacture of tallow will also give encouragement to the
 
soap industry, .hich in given a priority by the Government.
 

2.3. PRODUCT RANGE
 

Industrial tallow of refined grade 4,000 tonnes/year
 
Stearic acid 
 1,500 tonnes/year
 
Oleic acid 
 1,800 tonnes/year
 
Glycerine 230 tonnes/year
 

3. SADCC KARIET POSITION
 

Estimated demand in tonnps/year
 

Country Refined Stearic 
 Oleic
 
Tallow acid acid
 
for textile
 

Angola 250 187 225
 
Botswana 40 30 36
 
Lesotho 40 30 36
 
Malawi 
 200 150 180
 
Mozambique 360 270 324
 
Swaziland 30 
 23 27
 
Tanzania 560 420 504
 
Zambia 
 200 150 180
 
Zimbabwe 320 240 288
 

2000 1500 
 1800
 

4. EXISTING CAPACITY
 

At present there is practically no existing capacity for the
 
above group of chemicals in the SADCC Region.
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5. TENOMLOGY PACKAGE 

The process of manufacture of refined tallow comprisen melting

out the animal fats in a digester to Isolate the crude tallow in
 
molten stage. 
 The residual part of tallow is extracted from the
 
animal wastes by digesting them in presence of water under
 
pressure. The extracted liquor filtered
is through a hot
 
pressure filter. The crude tallow floats on the top and is
 
isolated. This then
is refined by treatment with hydrogen

peroxide or other suitable bleaching earths and finally filtered
 
in a hot pressure filter.
 

Stearic acid, 
olelc acid and glycerine are manufactured by

splitting crude tallow or other 
fatty materials under pressure

with and without catalyst-like twitchell reagent, an aromatic
 
sulfonic acid. The hydrolysis of fats results in mixed fatty

acids (stearic, oleic etc) and glycerine. Glycerine is re-,vered

from the sweet water. Fatty acids are separated by vacuum
 
distillation and repeated hydrolytic pressing.
 

It would be necessary to have a proer technology transfer
 
arrangement 
- which will give technical and operational details 
of processes, assist in plant elaboration, layout installations 
and commissioning and train technicians and 
operators for regular
 
commmercial production activiLties.
 

6. PLANT AND EQUIPMENT 

The following types of plant and equipment are 
required:
 

a) Refined Tallow
 

Digesters
 
Extractors
 
Storage tanks
 
Reactors
 
Hot pressure filters 

b) Stearic Acid, Oleic Acid and Glycerine
 

Reactors
 
Autoclaves/pressure reactors
 
Washing tanks
 
Glycerine recovery unit
 
Vacuum distillation unit
 
Refrigerated pan racks
 
Hydraulic press
 
Boiler
 
Compressor
 
Steam ejector
 

Centrifuge 
Hot oil unit 
Platform, piping, ancillary equipment 
Testing, standardisation and quality control laboratory 
Effluent disposal and treatment plant
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7. RAW MATERIALS
 

Raw materials for the production of refined tallow, stearic acid,
 
olcic acid, glycerine etc. are essentially crude tallow, fats,
 
animal wastes, flesh cuttings, hide trimmings etc. from slaughter
 
houses. These are availabe in sufficient quantities in Botswana
 
and in other SADCC countries.
 

8. PROJECT HIGHLIGHTS
 

8.1. PLANT & MACHINERY COSTS
 

The estimated cort of the plant and machinery, installed and
 
erected for the piloject is as under:
 

Project Cost in US$ in million
 

Refined tallow 
 1.60
 
Stearic acid, oleic acid & glycerine 2.50
 

Total 4.10
 

8.2. ESTDIATED EMPLOYIMT, TURNOVER AND PROFITABILITY
 

Pr ?t Employment Turnover Profitability
 

in US$ million on sales %
 

Refined tallow 100 3.20 25
 

Stearic Acid,
 
oleic acid,
 
glycerine 100 4.8C 20
 

9. IMPLEMNTATION SCHEDUIE
 

The project can go into operation within about 24 months from the
 
date of decision, as under:
 

Months completed
 

Preparation of detailed project report 4
 
Selection of site 
 6
 
Order for machinery & equipment 8
 
Construction of work shops and buildings 16
 
Order for raw materials 
 14
 
Arrival of machinery & equipment 16
 
Positioning of technical experts, in phases 16
 
Arrival of raw materials 20
 
Erection & installation of plant & equipment 22
 
Commissioning and trial production 
 23
 
Commencement of c;,gular production 
 24
 

10. INPUTS REQUIRED FROM DONORS
 

Financial and technical co-operation for the implementation of
 
the project.
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TKITILK CHEMICALS PLANT IN MOZAMBIQUE 



1• INTRODUCTION
 

Textile processing 
 chemicals and auxilariea constitute an
 
essential requirement of 
 the textile industry in the SADCC
 
region. At present, there 
 Is practically no manufacturing

activity for this group of chemicals almost anywhere within the 
SADCC region and so the entire requirement has to be imported. 
Manufacture of textiie chemicals and auxiliaries has been
 
selected by the SADCC Industry Ministers as an industry in which 
regional industrial cooperation would be desirable and
 
worthwhile. 
 A regional textile chemicals industry plan has
 
already been prepared by the SADCC member countries, a copy of
 
which is attached at Annex 1. The 
regional plan of action
 
incorporates development of projects for the 
 manufacture of
 
important basic chemicals viz caustic soda, 
chlorine, hydrogen

peroxide and perborates in Mozambique, which are now being
 
elaborated for a feasibility study.
 

Caustic soda (sodium hydroxide) Is not only one of the most 
important basic chemicals for the textile chemical industry,
being used extensively in the manufacture of a wide variety of 
textile processing chemicals and auxilaries, but is also one of 
the most important basic chemicals for the chemical industry, in
general. Caustic soda find,; extensive use in the proc. ssing of a 
variety of Industrial p,'oducts such as soap, detergents, vege
table oil refining, paper and pulp, petroleum refining and manti
facture of a large variety of organic and inorganic chemicals,
v!.nyl chloride monomer, propylene oxide and methylene chloride 
etc. Hydrogen peroxide and perborates are also sufficiently used 
in textile processing for various pjrposes. 

Basen on the est inmiated demand for text lie fabrics in the

different SADCC countries, the requirement of textile chemicals 
and auxiliaries by 1983-84 works out approximately to 25,000 
tonnes per year for the Basic Chemicals and Intermedlates Group
and 9,000 tonnes per year [or the Formulated Products. Manufac
ture of a large variety of these chemicals is feasible and desir
able within the SADCC region as this would provide sufficient 
strength and flexibility to textile manifactmring operations.
Besides, manufacure of basic chemicals like caustic soda and 
chlorine and hydrogen peroxide and perberates obviously cannot be 
taken uip only to meet the requiremnent of textile chemicaLs, but 
has to be based on at least a minimum viable operation which
would also cater to the requirement of other consuming industries 
and thus further help the industrial development of the region. 

2. PROPOSED PROJECT
 

2.1 DESCRIPTION OF THE PROJECT
 

Development of the manufacture of basic textile chemicals: 
caustic soda and chlorine, about 6,000 tonnes per year each and 
hydrogen peroxide and perborates, about 2,000 tonnes per year (or

modified size of operations based on 
the study), in Mozambique.
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2.2. PROJECT RATIONAL7
 

Salt forms the basic raw material for the manufacture of caustic
 
soda and chlorine. Mozambique is a producer of salt with a well
 
established salt industry along its entire coastline. Maputo and
 
Nacala are the two main production centres. Development of the
 
salt industry in Mozambique is also included in the regional

plan. Electric power is another important requirement for salt
 
prcduction, the electro chemical process being used for salt
 
manufacture. Electric power is sufficiently available in
 
'lozambique and 
would be of an advantage as electro-chemical
 
processes for the manufacture of caustic soda, chlorine and
 
hydrogen peroxide would be power-intensive.
 

3. 'JACKGROUND
 

Caustic soda is an important requirement for the production of
 
various textile chemicals. Chlorine is a by-product of caustic
 
soda manufacture. Caustic soda and chlorine also
are required
 
for a variety of other industrial uses. The minimum economically
 
viable capacity of production appears to be 6,000 tonnes of each
 
chemical per year, which could be used 
for different requirements 
within the region. Hydrogen peroxide and perborates will also 
find applications in textile processing and other industrial 
usages.
 

4. ) W MATERIALS 

Sr. :, the basic raw material, is sufficiently available in 
Mozambique and further development of the salt industry in 
Mozambique is envisaged in the regional plan. Raw material
 
requirements for hydrogen peroxide and perborates will be
 
determined on the basis of technology adopted for manufacture.
 

Cylinders for bottling chlorine will need be imported.
to 


5. SADCC TRADING LOGISTICS
 

Mozambique is very well placed with its production potential 
and
 
existing railway links to SADCC countries to supply them the
 
production of caustic soda and chlorine 
for their requirements.
 
The envisaged development of regional transport and communication
 
facilities would further ease the trading and transport mechan
isms for The manufactured products within the region. Caustic
 
soda - chlorine (bottled cylinds), hydrogen peroxide and
 
perborates can be handled safely during transport after propoer
 
precautions are taken.
 

6. TERMS OF REFERENCE FOR STUDY
 

- To estimate the regional demand, country-wise, of caustic soda, 
chlorine, hydrogen peroxide ai, perborates for the textile 
chemicals and other industry groups. 
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- To establish a detailed feasibility for the establishment of a 
viable size of production capacity for caustic soda, chlorine, 
hydrogen peroxide and perborates manufacture. 

- To identify a suitable location for the project. 

- To provide detailed engineering, technical and financial parti
culars for the project including coet estimates of civil works,
 
specifications of plant and 
machinery, process flow-charts and
 
techno:ogy requitements, effluent control and management, pro
duction costs, distribution costs, income and profitability etc
 

- To suggest a suitable viable alternative for meeting the
 
requirement of gas cylinders for bottling chlorine. 

- To identify appropriate technology source for the proposed 
manufacturing activity, spell technology transfer, arrangements
and provide a detailed Action Plan for the implementation of 
the project.
 

7. ESTIDATED COST OF STUDY 

£60,000
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TEXTILES CHEMICALS PLANTS IN TANZANIA 



1. INTRODUCTION 

Textile processing chemicals and auxillaries constitute 
an essen
tial requirement of the textile industry in the SADCC region. 
At
 
presernt there is practically no manufacturing activity for this 
group cf chemicals almost anywhere within the SADCC region and 
so
 
the entire requirement has practically to be imported. Manufac
ture of textile chemicals and auxiliaries has been selected 
by

the SADCC Industry Ministers a,: an industry in which regional
industrial co-operation would be desirable and worthwhile. A 
regional textile chemicals industry plan has already been pre
pared by the SADCC member countries, a copy of which is attached 
at Annex I. The benefit to the SADCC Region of Industrial Co
operation in the production of 
textile chemicals and auxiliaries
 
would be:

- A large measure of self-sufficiency in 
an essential requirement

for the development of the textile industry within the coun
tries and the region as a whole. 

- Import substitution in respect of these chemicals which are
 
also required for several other industries such as oils and 
fats, soaps and detergents, paper and pulp, organic and 
inorganic chemicals, leather processing, etc.
 

- Utilisation of indigenous resources of raw materials and other 
essential inputs for value-added production. 

- Increase in size and diversity of industrial sector adding to 
national and regional output. 

- Generation1 of employment opportunities and development of new 
skills aind technology. 

- Conservation of foreign exchange otherwise needed for import of 
these indispensibie requirements. 

- Strengthening of SADCC linkages among members countries and 
growth of self-reliance. 

The regional plan of action incorporates development of projects
for the manufacture of starch and synthetic :esins for the 
textile industry in Tanzania, which is being elaborated for 
feasibility study. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Development of the manufacture of 
starch and synthetic resins for
 
textile Industries in Tanzania. 

2.2. PROJECT RATIONALE
 

Based on the estimated demand for the processing of textile
 
fabrics in SADCC countries (1983-84), the estimated requirement
of starch works out to 18,000 tonnes per year and of synthetic 
resins to 1,000 tonnes per year. 
 None of these essential
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chemicals used in textile sizing and finishi-.g operations are
 
currently manufactured within the SADCC region.
 

Among the SADCC countries, Tanzania ranks at the top in respect 
of the requirement of starch and synthetic resins.
 

Manufacture of starch and synthetic resins are wellknown and 
established technologies now. The requirement for these 
chemicals within the SADCC region is sufficient for the develop
ment of viable production units. Tanzania possesses adequate 
resources of maize and cassava for the manufacture of starch. 
Chemical raw materials for the manufacture of synthetic resins 
can easily be imported. 

Tanzania is thus considered a suitable location for the
 
establishment of the proposed manufacturing activities considered
 
essential for the proper development of a textile industry.
 

3. BACKGROUND
 

Starch and synthetic resins are widely used in the sizing and 
finishing operations of textiles. These also find extensive 
usage for many other industrial requirements. In fact, the manu
facture of starch (where raw materials are available) and syn
thetic resins is widely taken kip in developing countries for 
meeting diverse applications in a wide area of industrial 
activity. The technologies are well established and easily 
available. Manufacture of these items, in fact, is the first 
requirement for a start in the textile chemicals and auxiliaries 
industry in the SADCC region. 

4. RAW MATERIALS REQUIREMENT 

The requirement for important raw materials for the manufacture 
of starch and synthetic resins is as under:-

Starch 	 Synthetic Resin 

Maize 	 Fatty acids, oils, phthalic 
Cassava 	 anhydride, urea, phenol
Sulphur/sulphur dioxide 	 formaldehyde, pentaerythritol,
 

glycerine, solvents, vinyl
 
monomers, surfactants, etc
 

5. SADCC TRADING LOGISTICS
 

There is already an existing railway system linking mo.t of the
 
SADCC countries. In addition 	 the envisaged development of the 
regional transport and communications facilities would further
 
ease the trading and travsport 	 operations with the SADCC region. 
Tanzania already has welL established trading channels. The 
country is open to sea transport to enable imports of required 
raw materials etc. Thus no trading and transport problems are
 
foreseen as handicaps to the projects development.
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6. TEPMS OF REFERENCE FOR STUDY
 

- To estimate regional demapd by country for starch and different
 
types of synthetic resins, item-wise, for textile chemicals and
 
other industry groups.
 

- To establish detailed feasibility for the establishment of 
viable size manufacturing facilities for starch and synthetic 
resin of standard quality keeping in view the current and 
potential demand.
 

- To identify suitable locations for the projects.
 

- To provide detailed engineering, technical and financial
 
particulars of the projects, including cost 
estimates for civil 
works, specifications of plant and machinery, process flow 
charts and technology requirements, effluents control and 
management, production costs, distribution costs, income and 
profitability, etc. 

- To identify appropriate technology sources for the proposed 
manufacturing activities, spell technology transfer
 
arrangements and provide detailed 
 Action Plans for the
 
implementation of the projects.
 

7. ESTIMATED COST OF STUDY 

£60,000
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TEXTILE CHEMICALS PLANT IN ZAMBIA 



I* IIITODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement for the textile industry 
in the SADCC region.

At present there is practically no manufacturing activity for
 
this group of chemicals almost anywhere within 
the SADCC region

and so the entire requirement has practically to be imported.

Manufacture 
of textile chemicals and auxiliaries has been
 
selected by 
the SADCC Industry Ministers as an industry In which
 
regional industrial co-operation would be desirable and worth
while. 
 A rcgional textile chemicals industry plan has already

been prepared by 
the SADCC member countries, a copy of which is 
attached at Annex 1. The benefit to the SADCC Region of 
Industrial Co-operation in the production of textile chentcls 
and auxiliaries would be: 

- A large measure of self sufficiency is an essential requirement

for the development of the textile industry within the coun
tries and the region as a whole.
 

- Import substitution in respect of those chemicals which are
 
also required for several other industries such as oils and 
fats, soap and detergents, and inorganic chemicals, leather 
processing, etc.
 

- Utilisation of indigenous resources of taw materials and other
 
essential inputs for value-added production.
 

- Increase in the size and diversity of industrial sector adding 
to national and regional output.
 

- Generation of employment opportunities and development of new
 
skills and technology.
 

- Conservation of foreign exchange otherwise needed for the
 
import of these indispensible requirements.
 

- Strengthening 
of the SADCC linkages among member countries.
 

The regional Plan for Action incorporates specific proposals 
for
 
the development of textiles chemical plants in Zambia 
for the
 
production of 
(a) dyes and intermediates - 1,000 tonnes per year,
(b) phosphoric acid and phosphates (c) sodium nitrite & other
 
salts - 1,000 tonnes per year.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Development of the manufacture of:
 

(a) Manufacture of lyes & intermediates 1,000 tonnes/year
 
(b) Manufacture of phosophoric acid & )
 

phosphates 
 ) 1,000 tonnes/year
 
(c) !fanufacture of sodium nitrite & 
 )
 

other salts )
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2.2. PIOJECT RATIoNALE 

Dyes and intermediates (particularly for the manufacture 
of dye
stuffs) are an essential requirement in the textile industry.

The total requirement for dye-stuffs and pigments for the region
for ,%e textile industry alone is estimated at about 2,000
tonnes. Similarly, inorganic chamicals and salts such as phos
phoric acid, phosphates and 
sodium nitrite are also required in
 
different quantities. It is considered that viable production

capacities, as indicated above, or as modified after 
a proper

assessment of che requirements for these chemicals in the SADCC 
region c&n be developed in some suitable locations in Zambia.
 

3. BACKGROUND
 

Zambia has a developing base of industrial activity in the manu
facture of some chemicals. There are indications of likely

availability of some 
raw materials for the proposed manufacturing

activities in Zambia. Manufacture of dyes, etc could be under
taken in Zambia based on imports of dye-stuffs from outside coun
tries. The technology involved in the manufhcture of the 
proposed chemicals is not very complicated and can be easily 
required.
 

4. RA MATERIALS
 

Raw materials for the manufacture of dyes and intermediates would
 
depend on the types of dyes - acid, basic, reactive, vat,
sulphur, disperse and pigment dye-stuffs proposed to be under
taken for production. Phosphate minerals and sulphuric acid and
 
metal salts will form the main 
raw materials for production of
 
phosphoric acid and phosphates. Sodium nitrate (Chile

salt-peter) or soda ash, nitric oxide and nitrogen dioxide are 
generally employed for the manufacture of sodium nitrite.
 

5. SADCC TRADING LOGISTICS
 

There is already an existing railway system linking most of the 
SADCC countries. Besides, the envisaged development of the
 
regional transport and communication facilities would further
 
ease the trading and transport operations within the SADCC
 
countries. Zambia is open to sea transport through Mozambique
and Tanzania. There are already established trading channels in
 
Zambia tr enable the impr ,t of the required raw materials etc.
Thus, with the developing trade and transport links among the 
SADCC countries no trading and transport problems are foreseen as
 
handicaps to project development.
 

6. TERMS OF REFERENCE FOR STUDY 

- To estimate the pr,.,sent and potential requirement within the
 
country, and by country within the region, for different types
of these textile chemicals, by item/group.
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- To estimate the production capacity within the country and the 
region, present and foreseeable, for different types of 
pesticide/insecticide formulations. 

- To work out details of feasible and viable product mix for the 
three units indicating the size of capacities for 
 select
 
product groups of different types.
 

-
To provide detailed engineering, technical and financial
 
particulars for establishing the operations of the three units
 
including 
 the cost of civil works, plant and machinery,

working capital and indicating clearly production costs,
 
distribution costs, 
incomes and profitability, etc.
 

- To identify appropriate technology source and indicate
 
pollution and effluents control and management systems.
 

- To provide a detailed Action Plan for the establishment of
 
these three units.
 

7. ESTIMATED COST OF THE PROJECT
 

£60,000
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TEXTILE CHEMICALS PLANT IN ZIMBABWE 



1. INTRODUCTION 

Textile processing chemicals and auxiliaries constitute an essen
tial requirement for the textile industry in the SADCC region. 
There is currently virtually no manufacturing activity for this
 
group of chemicals anywhere in the SADCC region and the entire
so 
requirement has to be imported. Broadly this group of chemicals 
can be sub-divided into two: (a) basic chemicals and inter
mediates - caustic soda, chlorine, starch, synthetic resins, 
carboxy miethyl cellulose, basic surfactants and detergents, etc, 
and (b) formulated products - surface active agents and detergent 
compositions, fibre and yarn lubricants, sizing components, re
sizing chemicals, scouring, bleaching and mercerising composi
tions etc. These types of chemicals are also required, apart
 
from the textile industry, by industries for the manufacture of 
such products as paper and leather.
 

Manufacture of textile chemicals and auxiliaries 
 has been
 
selected by the SADCC Industry Ministers as an industry in which 
regional industrial co-operation would be desirable and worth
while. A regional textile Processing Chemicals and Auxiliaries
 
Industry Plan, based on a phase-wise production programme has
 
been prepared by the SADCC member countries, a copy of which is 
attached at Annexure 1. The regional plan of action incorporated 
a specific project for development in Zimbabwe for the 
manufacture of basic textile chemicals: manufacture of carboxy
methyl cellulose and its derivatives which is now being 
elaborated for a feasibility study. 

eased on the estimated demand for textile fabrics in the differ
ent SADCC countries, the requirement for textile chemicals and 
auxiliaries by 1983-84 will be approximately 25,000 tonnes per
 
year for the basic chemicals and intermediates group and 9,000 
tonnes per year for the formulated products. The manufacture of 
a large variety of these chemicals is feasiblp and desirable 
within the SADCC region as this would provide sufficient strength 
and flexibility for textile manufacturing operations. While some 
of the basic raw materials for the manufacture of textile 
processing chemicals and auxiliaries are available within the 
region, others could be Imported, wherever considered feasible 
for the production activity. 

2. PROPOSED PROJECT
 

2.1. DESCRIFTION OF THE PROJECT
 

Study of the manufacture of basic textile chemicals and inter
mediates; carboxy-methyl cellulose and its derivatives.
 

2.2. PROJECT RATIONALE
 

Carboxy methyl cellulose (CMC) and its derivatives have varied 
applications in the textile industry - as a soil redeposition 
controller, as a thickener in dye-stuff printing pastes and for 
warp sizing formulations to improve weaving efficiency. Purified
 
CMC products are used in many types of foods and pharmaceuticral 
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products. Other uses include those in sizing of paper, in 
cosmetics, and as a suspending agent and binder in ceramics and 
vitreous enamels. The technology is not very complicated. In 
view of its essentiality for textile processing and versatility 
in other applications, the establishment of viable manufacturing 
operations may be of considerable advantage to the region. 

3. BACKGROUND
 

The requirement 
for carboxy methyl cellulose and its derivatives
 
by 1983--84 in the SADCC region is estimated at 1,000 tonnes per 
annum. It may be feasible to develop a viable project for the 
manufacture of carboxy methyl cellulose and its derivatives for 
meeting the requirement of the SADCC region, which will add to 
the self-reliance within the region and 
save foreign exchange.
 

4. RAW MATERIAL SITUATION
 

Waste cotton, caustic soda and monochloracetic acid are the
 
important basic raw materials required for 
 the proposed
 
manufacturing activities. Waste cotton is 
available within the
 
region including 
in Zimbabwe. Caustic soda manufacture is
 
included in the regional industrial development plan and
 
monohloracetic acid can be imported or eveni produced within the 
region. 

5. SADCC TRADING LOGISTICS
 

With the development 
of regional transport and communications
 
facilities, as envisaged, and the existing linkage of Zimbabwe 
with the other SADCC countries through the railway/road systems,
 
there should be no problem in trading and transport of the 
manufactured products within the region. The size of the 
operation is also quite modest, making it easy to work out 
suitable trading logistics.
 

6. TERMS OF REFERENCE FOR THE STUDY
 

- To estimate the regional demand, by country, for carboxy
 
methyl cellulose and its derivatives for the textile and
 
other industry groups. 

- To establish detailed feasibility for the establishment of a 
1,000 tonties per year (or of a modified size based on study) 
production capacity of such chemicals 
 specifying quality
 
standards of end-products and end-use applications. 

To indicate 
 sources of various raw materials and other
 
requisites for the proposed manufacturing capacity. 

- To identify a suitable location for the project. 
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- To provide detailed engineering and financial particulars of 
the project, including cost estimates of civil works,
 
specifications of plant and machinery, plant layouts, process

flow charts and technology requirements, effluent control and
 
management, production costs, distribution costs, income and
 
profitability, etc.
 

- To identify appropriate technology 
source for the proposed
 
manufacturing activity, spell technology transfer arrangements,
 
and provide a detailed Action Plan for the implementation of
 
the project.
 

. ESTIMATED COST OF TE STUDY 

£ 60,000
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SADCC - INDUSTRIAL CO-OPERATION 



INTRODUCTION
 

The main focus of SADCC: Maseru in January 1983, is industrial
 
co-operation. The conference is requested to consider
 
assistance for SADCC industrial projects.
 

Accelerated economic development and regional self-reliance are
 
the twin objectives of the Lusaka Declaration (April 1980).
 
The Declaration also contains an appeal 
 for external
 
co-operation and international support. Southern African
 
development co-ordination "will be achieved more rapidly and
 
will be more effective if development takes place within the
 
context. of global co-operation". Priority sectors have been
 
demarcated and assigned to a co-ordinating country. In respect
 
of Industrial Co-operation, this sector was assigned to
 
Tanzania as the co-ordinating country.
 

REGIONAL PLAN OF INDUSTRIAL CO-OPERATION
 

Tanzania, in consultation with 
the SADCC member states prepared
 
a Regional Plan of Industrial Co-operation which was discussed
 
and finalised at the Meetiii, of the SADCC Industry
 
Sub-Committee at Dar es Salaam in September 1981.
 

This Plan was presented to the SADCC 1981 Ministerial Meeting
 
at Blantyre in November 1981 and was approved.
 

The main 
thrust of the plan was to develop minimum-needs
 
industries in the areas of:
 

- Food
 
- Clothing
 
- Housing
 
- Health
 
- Water Supply
 
- Power
 
- Transport
 
- Education
 

Development of core 
 industries such as fertilisers,
 
pharmaceuticals, pesticides, 
iron and steel and capital goods
 
engineering industries also formed 
an integral part of the
 
Regional Plan.
 

SECTORAL PROFILES
 

In pursuance of SADCC 1981 decision 
on follow-up action on the
 
plan, sectoral profiles on the eight minimum-needs industries
 
identified were prepared and discussed at the SADCC Industry
 
Sub-Committee Meeting at Arusha in April 1982.
 

INDUSTRY STUDIES
 

From the perspective of these 
sectoral profiles, 17 industries
 
were identified for market/industry analysis:
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I. 	Ammonium nitrate plant, Malawi
 
2. 	Ammonia Urea plant, Tanzania
 
3. 	Potassic fertiliser plant, Botswana
 
4. 	Development of fertiliser industries
 
5. 	Utilisation of cement plants
 
6. 	Cement-based products
 
7. 	Development of pulp and paper industry
 
8. 	Paper and packaging materials
 
9. 	Wool/mohair spinning plant
 

10. Electrical transmission and distribution equipment
 
It. Production of synthetic yarn
 
12. Production of blended textiles
 
13. Production of textile chemicals
 
14. Formulation of insecticides/pesticides
 
15. Production of salt
 
16. Tractors and farm implements
 
17. Tractor components
 

The work involved field investigations, data collections,
 
consultations with relevant Covernment departments 
and other
 
agencies in the SADCC member countries.
 

INDUSTRY MINISTERS MEETING, ARIJSA SEPTfEWERR 1982
 

The Industry studies were discussed at the meeting of SADCC
 
Industry Ministers in Arusha in September 1982. The meeting

agreed guidelines and criteria for selection of and
projects

directed that all projects contributing to the SADCC goal of
 
economic independence in the context of the 1980 Lusaka
 
Declaration and the 1981 Blantyre decisions, 
as well as meeting
 
criceria relating to utilisation of SADCC resources for regional

needs, be considered as SADCC industrial projects. For the
 
purpose of selecting projects for presentation at Maseru, and
 
subseluent donors conferences, the projects should have:
 

a) a funding gap in foreign exchange
 
b) bankability and
 
c) a reasonable implementation period
 

A iist of specific projects was approved for pfesentacion to
 
the SADCC: Maseru to be held in January 1983. This list
 
comprised both projects for implementation and the projects

requiring feasibility studies. The Minister also directed that:
 

i) 	Member states are to be responsible for executing the
 
projects in co-ordination with donors. The co-ordinating
 
country should be kept informed on progress.
 

ii) The co-ordinating country is responsible for the general

study type of projects. The co-ordinating country was also
 
directed to initiate action for co-operation in the areas
 
of industrial products standardisation, industrial
 
consultancy services, and industrial research and
 
development including appropriate technology.
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PROJECT DOCUM ION
 

Of the projects which appear in Volumes I and I the total
 
project funding estimates are:
 

43 projects for implementation: US$ 194.31 million
 

23 projects for study: US$ 4.38 million
 

Most of the projects are in the small to medium scale category.
 

Volume III consists of projects for which detailed documentation
 
was not available 
until after the first two volumes had been
 
completed. These projects relate to the production of cement,
 
pulp and paper, fertilisers, textiles, electrical items and
 
chemicals.
 

ASSISTANCE SOUGHT
 

The assistance sought is thus of two kinds:
 

1) Towards project implementation
 

- In the form of technology transfer, project financing,
lines of credit, capital goods, training of project
personnel, joint ventures, and marketing arrangements 

(ii) Towards undertaking studies
 

- financing of feasibility/project studies.
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SUWWJY OF REPORTS 

A. SALT 

Projects for Implementation 	 Country Cost (US$)
 

1. Expansion of Saltworks at Nacala Mozambique 6.5 m
 
2. Expansion of Saltworks at Maputo Mozambique 8.5 m
 
3. Development of Saltworks at Sadani Tanzania 2.1 m
 
4. Development of Saltworks at Kitame Tanzania 1.G4m
 
5. Development of Saltworks at Changwahela Tanzania 600,000
 
6. Development of Saltworks at Uvinza Tanzania 4.9 in
 
7. Small-scale Salt Refining Plant Botswana 50,000
 
8. Small-scale Salt Refining Plant Lesotho 50,000
 

Projects for Study
 

9. Upgrading of Existing Saltworks Angola 76,500
 
10. Development of Saitworks at Lindi/Mtwara Tanzania 170,000
 
11. Expansion of Saltworks at Manbone Mozambique 170,000
 
12. 	 Development of Saltworks at Kazangula Zambia 200,000
 

B. TEXIILES
 

Projects for Implementation
 

1. Establishment of a Knitting Project Botswana 455,000
 
2. Establishment of a Knitting Project Lesotho 3.1 m
 
3. Establishment of a Knitting Project Malawi 3.1 m
 
4. Establishment of a Knitting Project Mozambique 3.6 m
 
5. Establishment of a Knitting Project Zambia 8.5 M
 
6. Establishment of a Powerloom Project Botswana 3.0 m
 
7. Establishment of a Powerloom Project Lesotho 3.29m
 
8. Establishment of a Powerloom Project Malawi 760,000
 
9. Establishment of a Powerloom Project Swaziland 1.7 m
 

10. Establishment of a Powerloom Project Tanzania 3.8 m
 
11. Establishment of a Powerloom Project Zambia 3.5 m
 
12. 	 New P.O.Y./Texturised Polyester Plant Mozambique 9.0 m
 
13. 	 New Polyester/Texturised Polyester Plant Tanzania 9.0 m
 
14. 	 Further extension to the Polyester
 

Blend Integrated Weaving Plant Zambia 10.0 m
 
15. 	 New Polyester (P.O.Y.) Plant Zimbabwe 9.0 m
 
16. 	 Revitalisation of a Polyeoter Blend
 

Integrated Weaving Plant Tanzania 20.0 m
 
17. 	 New polyester staple fibre plant Zimbabwe 10.2 m
 

Projects for Study
 

18. 	 Polyester Polymerisation and Staple

Fibre Plant Zambia 500,000
 

19. 	 Development of a Petro-Chemical Complex Angola 8'0,000
 

- viii 



SUISIARY OF REPORTS (cont) 

C. 	TEXTILE CHEMICALS 

Projects for Implementation 	 Country Cost (US$)
 

1. Textile Processing Chemicals Plant Tanzania 1.0 m
 
2. Textile Processing Chemicals Plant Zambia 1.0 m
 
3. Textile Chemicals Plant 	 Botswana 5.2 m
 

Projects for Study
 

4. 	Textile Chemicals Plant 
 Angola 102,000

5. 	Textile Chemicals Plant Mozambique 102,000

6. 	Textile Chemicals Plant Tanzania 102,000

7. 	Textile Chemicals Plant Zambia 
 102,000

8. 	Textile Chemicals Plant Zimbabwe 102,000
 

D. 	PESTICIDES AND INSECTICIDES
 

Projects for Study
 

1. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plants 
 Angola 102,000
 

2. 	Upgradatioti/expansion of existing pesti
cide/insecticide formulation plant Mozambique 102,000


3. 	Upgradation/expansion of existing pesti
cide/insecticide formulation plant Tanzania 102,000


4. 	Upgradation/expansion of existinq pesti
cide/insecticide formulation plant 
 Zambia 102,000
 

5. 	1pgradation/expansion of existing pesti
cide/insecticide formulation plant Zimbabwe 
 102,000


6. 	Pesticide/insecticide formulation plant Malawi 85,000
 
7. 	Pesticide/insecticide formulation plant Swaziland 85,000

8. 	Pesticide/insecticide Formulation plant Zimbabwe 85,000
 
9. 	Pesticide Chemical p.-.it Tanzania 85,000
 

10. Pesticide Chemical piarnt 	 Zimbabwe 51,000
 

E. 	FARM IMPLEMENTS
 

Projects for Implementation
 

1. 	Expansion of farm implements factory Zambia 2.0 m
 
2. 	Agricultural implements units Angola 4.25m
 
3. 	Agricultural implemen'. units Botswana 3.0 m
 
4. 	Agricultural implements units Lesotho 3.0 m
 

Agricultural implements units Malawi 
 3.0 m
 
6. 	Agricultural implements units Swaziland 3.0 m
 
7. 	Agricultural implements units Tanzania 
 10.0 	m
 
8. 	Agricultural impiements units Zambia 1.0 m
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SUARY OF REPORTS (cont)
 

Country Cost (Us$)
 

9. 	Artisan units for the manufacture of
 
farm implements Botswana 120,000


10. 	 Artisan units for the manufacture of
 
fam implements Lesotho 120,000


11. 	 Artisan units for the manufacture of
 
farm implements Tanzania 975,000


12. 	 Extension of continuous casting

facility 
 Zimbabwe 10.4 m


13. 	 Manufacture of tool steel 
 Zimbabwe 2.4 m
 

Projects for Study
 

14. 	 Rationalisation and development of
 
Farm Equipment Testing Facilities 500,000
 

F. 	TRACTORS AND TIRACTOR COiONENTS
 

Projects for Implementation
 

1. 	Tractor Manufacture 
 Swaziland 2.0 m
 
2. 	Tractor Manufacture 
 Tanzania 15.5 m
 

Project for Study
 

3. 	Rationalisation of Tractor Production 
 500,000
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SUMINY OF REPORTS 

Projects for Implementation
 

A. 	Salt 


B. 	Textiles 


C. 	Textile Chemicals 


E. 	Farm Implements 


F. 	Tractors and Tractor Components 


Projects for Study
 

A. 	 Salt 


B. 	Textiles 


C. 	Textile Chemicals 


D. 	Pesticides & Insecticides 


E. 	Farm Implements 


F. 	Tractors and Tractor Components 


Total project costs
 

Projects for Implementation 

Projects for Study 


Total 


(cont) 

Number of
 
Reports
 

8 

17
 

3
 

13
 

2 43
 

4
 

2
 

5
 

10
 

1 

1 23
 

US$ 194,310,000
 
US$ 4,377,000
 

US$ 198,687,000
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SECTION V: 
Pesticides and Insecticides
 



PESTICIDES/INSECTICIDES IN THE SADCC REGION 



1 • INTRODUCTION
 

Pesticides and Insecticides are toxic chemicals that used
are 

to control and kill pests 
and insects that cause economic
 
damage to crops or ornamental plants or are hazardous to the 
health of domestic animals or man. Estimates suggest that the
 
total annual loss to agriculture through pests may range any
where from 10 to 20% in different countries, the worldwide 
agricultural losses on 
this account being about 15%. Insects,
 
on the other hand, cause diseases in human beings like
 
malaria, filariasis trachoma, etc, all of which have a size
able 
to colossal magnitude. Pesticides and insecticides have 
been used on a very wide scale the world over since 1946 and 
have substantially reduced the losses to crop plants as well 
as human lives over the years. The average benefit/cost ratio
 
of pesticides/insecticides used in agriculture is estimated to
 
range from 3 to 5 dollars recurn for every dollar invested by
 
the farmers. Whereas the usage of pesticides and insecti
cides has increased manifold in the developed countries, the
 
pace has been rather slow in the developing countries.
 

The successful employment 
of any pesticide or insecticide
 
depends upon its proper formulation into a preparation that
 
can be applied for pest or insect control with safety to the 
applicators, animals and plants. Pesticides and insecticides 
are accordingly formulated as dusts, emulsifiable concen
trates, wettable powders, liquids, granules and flowables
 
dilutions etc. The preparation and use of such formulations 
involve accessory agents such as dust carriers, solvents, 
emulsifiers, wetting and dispersing agents, stickers, 
deodorants, masking agent3, synergists etc.
 

1.1. DUSTS
 

Dusts are the sim.plest formulations and contain a concen
tration of basic technical material of 0.1 to 20%. The 
properties of the carriers largely determine the quality of 
the finished dusts. Carriers 
commonly include Bentonite,
 
Kayolln, organic flous, sulphur, talc, 
gypsum, pyrophilite
 
etc.
 

Selection of the carrier is made o the basis of 
compatability
 
with the desired insecticide, particle size, abrasiveness, 
absorbability, density, wettability and 
cost. The mixture of
 
the technicals/toxicants and diluents is made by a variety of 
simple operacions particularly grinding and blending. 

1.2. WETTABLE POWDERS
 

These are prepared by blending the toxicants in high concen
tration, usually from 15 to 95%, with a dust carrier and a 
wetting agent to improve the wetting and suspensibility of the
 
powder. Sprays of wettable powders are used widely in
 
agriculture because of their relative safety Zo plants.
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1.3. EMULSIFIABLE CONCENTRATES
 

These are emulsions of toxicants dissolved 
in select organic

solvents, commonly at 
15 to 50% to which a small percentage of
 
surface active agents is added to 
 promote emulsification,
 
wetting and spreading. These are widely used in plant
 
protection and household insect control.
 

1.4. GRANULES
 

These are palleted mixtures of toxicants, usually 1.0 to 10%
 
and a dust carrier e.g. absorptive clay, bentonite, diato
maceous earth. The particle size ranges from 250 to 590 a
 
millimicron. They are prepared by impregnation of the carrier
 
with a solution or slurry of the toxicants and used
 
principally for mosquito larviciding and soil applications.
 

1.5. FLOWABLES DILUTIONS
 

The term 'Flowables' stands for an ultrafine and stable
 
dispersion of water-insoluble solid active ingredient in
 
water. 
Besides the presence of wetting and dispersing agents,
 
it contains some additional auxiliaries including an anti
foaming material, a thickening agent, a germicide and some
times an antifreezing agent, if required. The carrier used in
 
the case of flowables fo'iulations is water. Flowables formu
lations have basically the same advantages as the other liquid

formulations. In addition, they can be applied in 
high
 
concentrations.
 

-2-c
 



2. DEMAND AND INDUSTRIAL CAPACITY 

2.1. PRESENT REQUIREMENT ESTIMATES (1982-83)
 

Agriculture is the primary occupation of the SADCC region 
countries and a majority of the people of Southern Africa are 
dependent on farming and animal husbandry. The land thus far
 
developed for irrigated crop production is, however, compara
tively small which prevents the area from achieving self
sufficiency in wheat and rice requirements. Of the total land
 
area of 475.2 mill. ha. the arable land accounts for 23 mill.
 
ha. The important agricultural crops include maize, wheat,
 
rice, coarse grains, sugar cane, cotton, groundnuts, soya
 
bean, sunflower, sesame, tobacco, cashewnut and 
socg, um. The
 
important fruits and vegetables grown in the region are citrus
 
fruits, bananas, asparagus, strawberries, plumbs, pineapples,
 
guavas, tomatoes, etc.
 

The arable land and the crop production in the different coun
tries is indicated in Annexure 1. Among the essential inputs

in agriculture, the usage of fertilisers and pesticides has 
been increasing at i, very fast pace in almost all the SADCC 
countries. To illustrate, there was a reported increase of 
283% in the import of pesticides from 1970 to 1977 in 
Tanzania. The actual usage of pesticides for different crops 
in different countries seem to be varying for a variety of 
practical reasons. The import of pesticides (in terms of 
technical materials) for application during 1981-82 in the 
different countries is indicated in Annexure 1. However, it 
appears that while in some countries like Zimbabwe and 
Mozambique, the application of pesticides and insecticides is 
comparatively much advanced, ir. advanced, in case of others 
like Angola, Malawi and Swaziland, it is rather at a lower
 
level. A recent study by UNIDO on the formulation of selected
 
pesticides in Tanzania has placed this requirement of pesti
cides at 12,000 tonnes in terms of technical materials during 
1982-83. As no scientific assessment of the requirement of
 
pesticides and insecticides In different SADCC countries for 
t year 1982-83 onwards Is available, for estimate purposes, 
the aforesaid projected requirement of Tanzania, which is
 
practically in between the highest consumption rate in
 
Zimbabwe and the lowest consumption rate in Angola and Malawi 
has been taken as an index for computing the requirement of 
pesticides and insecticides (in terms of technical materials) 
for Angola, Malawi, and Swaziland. The estimated requirement
 
of pesticide technicals for the year 1982 - 83 worked on the 
above basis is set out in Annexure I. 

At present pesticides and insecticides are being formulated 
and used mostly in the form of dusting powder, emulsifiable 
concentrates and wettable powders. Some insecticides for 
public health are being largely used as wettable powder and 
liquid sprays. From the developing use pattern, there appears 
to be scope for formulation of granules and flowables or 
suspension concentrates. This would, however, need more 
sophisticated equipment and expertise. Any planning for the 
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development of pesticide and insecticide formulation industry
 
should therefore keep in view the developnent of facilities
 
for the manufacture of the sophisticated types of formulation 
alao at a fev, selected locations. 

2.2. PROJECTED REQUIREMENT ESTIMATES 

The average growth rat. in the pestic.de consumption in the
 
normal way rar ges between 5 to 15% per annum in the different
 
countries of the 
world. The o.,!k of the pesticides are 
consumed on a few selected crops liv.e coffev, cotton, maize, 
sugar cane and for fruits and vegetable plantations. The
 
growth rate in the case Gf insecticides for public health may
 
also vary ithin the same range.
 

in some cases the lower consumption appears to have resulted 
from non-availability of adequate funds and organis~tions to 
implement the various programmes. With the growing awareness
 
on the part of farmers, health administrators and the govern
ments about the importance and utility of pesticides and 
insecticides, the pace of growth in tne consumption cf these 
chemicals in developing countries like those in the SADCC 
region would certainly be not less than corresponding to 10% 
of the annual compounded growth rate The projected demand 
for pesticides and insecricides (in terms of technical 
materials) has been computed on this basis and shown in 
Annexure I. 

2.3. EXISTING FORMULATION CAPACITY
 

There exists a formulation capacity in some countries of the 
regior, 
 namely Tanzania, Zambia, Zimbabwe, Mozambique and
 
Angola. Precise information on the existing formul3tion
 
capacity is rot available. H-wever, there appear to be 15 
units existing at present with the totil installed capacity of 
52,000 tonnes in terms of technical material. The breakdown 
is shown in Annexure I. It may, however, be mentioned that 
only about 4 units of the exfsting 15, one each in Tanzania, 
Zimbabwe, Zambia and Mozambique are functiunal at present,
 
others being either olose& or turning out very insignificant 
product ion.
 

2.4. POTENTIAL FOR NEW CAPACITY 

It would appear from the above that 0- -9timated demand for 
pesticides and inseccicdes during 1982--83 is about 39,400 
tonnes, during 198'--88 is likely to be of the order of 63,400 
tonnes, while the existing formulation capacity is of about 
52,000 tonnes per annum (all in terms of technical macerials). 
Taking in view the fact that a modest growth rate has been 
applied while estimating the demand for pesticides and insect
icides (as technical material) in 1987-88, ehere appears to be
 
definite scope for the creation of an additional formulation 
tapacity of about 15,000 tonnes (in 
 terms of technical
 
materials) capacity utilisation at 80%. Simultaneously
 
effectiia steps will have to be undertaken to mako the
 
existing units fully working and closed units functional. 
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2.5. PRODUCT RANGE OF NEW UNITS 

Pesticides formulation units are generally designed as a
 
multipurpose manufacturing facility where a variety of
 
products could be formulated at any time to cater to the 
diverse requirements. Normally, it may take a minimum of
 
about 2 years to establish a composite formulation unit. 
There already exists a sizeaile capanity in the SADCC region 
for turning out dusts and liq'iid (including emulsifiable con

centrates) formulations. As against this, the existing 
capacity for wettable powders, granular preparations and 
herbicide dilutions, which enjoy developing usages, appears to 
be rather limited. While designing add]t nal production 
fa.zilities of formulations to fill in the gz cf about 15,000 
tonnes/year between estimated demand and existing capacity in 
the SADCC region, it will therefore be appropriate that the 
production there is tilted in favour of wettable powder, 
granules and f]owables dilution. In the formulated fgrms 
these are comparatively much less bulky than the dusting 
powders and emulsifiable concentrates. These also do not 
require organic solvents, use of which is more grone to health 

hazards. Moreover, these types of formulation also enjoy good 
export potential, which will provide additional strength to 
the projects. An economic slhe of a posticide formulation 
unit for the manufacture of a product mix tilted in favour of 
wettable powder, granules and flowable dilution may be around
 
5,000 tonnes (in terms of technical material per year). There
 
is thus a scope for the establishment of 3 such formulation 
units in the SADCC region. A profile of the type of units is 
given in Annexure 11. 



SUGGESTED LOCATIONS
 

There are only two countries in the SADCC region where both 
the projected demand for pesticides and insect icides 
formulation in 1987-88 is of the order of 4,000 ane 5,300 
tonnes per year, but which do not have any formulation unit so
 
far. These are Malawi and Swaziland. Of the proposed three
 
units, one each may be located in Malawi and Swaziland.
 

As regards the third project, Tanzania 
and Zimbabwe have the
 
maximum demand for 
pesticides formulation - 19,300 tonnes and 
16,100 tonnes respectively during 1987-88. Tanzania has 
already three units existing at present with a capacity of 
around 20,000 tonnes per year, which is sufficient to take 
care of the projected demand. The formulation capacity of the
 
two existing units at Zimbabwe is 
of an order of 12,000 tonnes
 
per year against the projected demand 
of about 16,100 tonnes
 
during 1987-88. The formulation capacities existing 
 in
 
Zambia, Mozambique and Angola are practically sufficient to
 
take care of the projected demands. Botswana and Lesotho have
 
comparatively much smaller demands for the formulations to 
justify a viable formulation capacity. The third project may,
 
therefore, be located in Zimbabwe.
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MANUFACTURE OF PESTICIDE ACTIVE INGREDIENTS
 

Manufacture of pesticide active ingredients is generally a 
complex manufacturing activity requiring elaborate facilities,
 
high investments, detailed process know-how and specialised
 
management and operational controls. In most of the cases, 
this also requires availability of certain bulk basic
 
chemicals, from mineral, petrochemical and other resources,
 
for ensuring viable operations. Simultanecu-1y, by the very 
nature of these projects, a substantial quantum of production
 
may need to be exported after meeting the comparatively small
 
internal requirements in most of the cases. This would call
 
for large installations to effectively compete in the export
 
markets. There is, thus, a very limited scope at present for
 
undertaking the manufacture of basic technical materials. A 
start could, however, be made in respect of one or two 
3elected low tonnage chemicals like copper sulphate, copper 
oxychloride and 2, 4-D, (2,4-Dichlorophenoxy acetic acid) 
sodium and amine salts. Copper sulphate, oxychloride, and 
oxides are used as fungicides mainly in the form of wettable 
powders. 2, 4-D salts are used as herbicides in the form of 
dust, liquid and flowables dilutions. The requirement of 
copper salts in the SADCC region by 1987-88 is estimated at 
6,000 tonnes while that of 2,4-D salts at 3,400 tonnes. Small
 
viable units can be set up for the manufacture of copper salts
 
with a capacity of about 3,000 tonnes per year and 2,4-D salts
 
of about 1,500 tonnes per year keeping the plants flexible for
 
a gradual increase in the output.
 

At present Tanzania appears to have the maximum requirement 
for fungicides, 3,566 tonnes of copper fungicides having been
 
imported as wettable powder for use mainly on coffee
 
plantations, during 1977. The correspoading requirement for 
copper salts (as oxychloride) would be around 1,800 tonnes, 
which may reach around 2,500 tonnes during 1987-88. The unit
 
for the manufacture of copper salts (mainly oxychloride) can
 
therefore be set up in Tanzania with a capacity of around 
3,000 tonnes per year. A profile for this type of unit is 
given in Annexure III.
 

Zimbabwe at present is the biggest consumer of herbicides, 
around 5,000 tonnes per year, the corresponding requirement of
 
2,4-D salt being of an order of 750 tonnes, calculated on a 
very cunservative estimate of 15% of the total requirement of 
herbicides being 2,4-D. Further this unit would cater to the
 
requirement of the other countries, which is estimated to be 
3,400 tonnes by 1987-88. A profile for the establishment of a 
2,4-D salt unit with the production capacity of 1,500 tonnes/ 
year is given in Annexure IV. 
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5. 	 SADCC PROPOSED REGIONAL PLAN:
 

The above regional plan, as per Annexure V for the manufacture
 
of Pesticides and Insecticides Formulations has been prepared
 
on the basis of general analysis of input-output data. Field
 
investigations are in progress in consultation 
with member
 
Governments towards elaborating the project particulars,
 
particularly the elements required for implementation. There
 
would, therefore, be modifications in the course of the
 
investigations in respect of individual project parw' ters.
 
It is, however, possible at this stage to indicate thc frame
work of the regional plan, which briefly is as follows:

5.1. 	 Reactivation and upgrading of the existing formulation units 
in Angola, Mozambique, Tanzania, Zambia and Zimbabwe. While 
the precise cost including the foreign exchange component 
would be worked out in the course of field investigations, it 
is suggested at this stage, a reckoning may be made on the 
basis of 1/3 to of the cost of new plant. On this basis the 
foreign exchange and local costs work out as under for 11 
units: 

Total investment 	 . 39 million US$ 
Foreign exchange requirement : 14.3 million US$ 

5.2. 	 NEW PROJECTS
 

For formulation to be located in Malawi, Swaziland and
 
Zimbabwe on the basis elaborated above of inadequacies between
 
demand and capacities and the necessity of getting the
 
pesticides and insecticides at economic cost to the priority 
end-users like farmers and Public Health Agencies. The
 
estimated project cost is as follows for 3 units:
 

Total investment 	 : 30 million US$
 
Foreign Exchange requirement : 11.7 million US$
 

5.3. 	 NEW PROJECTS FOR THE MANUFACTURE OF BASIC TECHNICAL MATERIALS
 

The new projects (namely copper oxychloride & salts and 2,4-D,
 
sodium salt) are to be located in Tanzania and Zimbabwe on the
 
basis of consumption patterns and availability of local raw 
materials esential for the feasibility and viabilities of 
these projects. While the project profiles for these two
 
projects have been appended in Annexures Ill & IV, the
 
estimate 	project cost at a glance is given hereunder:
 

5.3.1. 	 Copper Oxychloride and Salts
 

Total investment 	 : 2.7 million US$
 

Foreign exchange requirement : 1.7 million US$ 

5.3.2. 	 2,4-D Sodium Salt
 

Totz.l investment . 1.6 million US$ 
Foreign exchange requirement 1.0 million US$ 
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IDU would develop the Action Plans for the implementation of
 
theae projects after they have been approved and would also
 
assist in the presentation of these projects to donor
 
countries for assistance particularly in respect of foreign
 
exchange elements involved in the supply of capital goods,
 
technology transfer and supply of some of the raw materials.
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ANNEKULREI

PROPOSED INDUSTRIAL CAPACITIES IN PROOUCTION OF 
 PESTICIDE AND INSECTICIDE FORMULATIONS
 

Crop pro- Actual Import Estimated 
 Broad cate- Projected Existing Number of formduction of Pesticide Requirement 
 gories of Demand formulation lation units
Area '000 t. Technicals In of Pesticide Important Pesticides/ for capacity proposed with
'000 sq. Ara-be 1981-82 Technicals crops Insecticides Technicals (apx) & no. capacity
km. land (tonnes) in '82-83 etc 
in use in 87-88 of existing

with source of 
 at present units In
(1000 ha) Information (tonnes) 
 (tonnes) bracket (tonnes/year)
ANGOLA 1247 4,026 2,500 4,000 
 Coffee, tea, Insecticide - 60Z
 
year book 180 cotton Herbicide - 40% 6,400 6,000(4)


1.8 
 international
 
trade
 

-BOTSWANA 600 - ----137 300 300 sorghum, maize - 500 
1.4
 
-


LESOTHO 30 200 600 
 600 maize, wheat, 
 - 1,000 
U.4 
 sorohum
 

MALAWI 118 3,277 2,000 
-

tmaize, tobacco, Insec icide - 50% 


FAO/year 3,300 tea, sugar Others - rest 5,300 -1 
2.3 book 78 etc 
 5000
 

-


MOZAMBIQUE 
----

Maize, Cotton Insecticide - 60%783 2,458 4,700 4,700 
 sugar, tea Herbicide - 40% 7,600 8,000(3)
 
Import stat
 

SWAZILAND 17 2,487 2,000 2,500 sugar cane 
 herbicide 4,000
0.2 FAO year book - 1,mainly 
 5,000
 

TANZANIA 11,581 12,000 
 Cotton, coffee Insecticide - 50%
 
UNRP/LRT/ 12,000 tobacco, cashew 
Fungicide - 33% 19,300 20,000(3)


365 6.3 
 79/006 maize, sugar Others:rest
 
-~~~~~ 

ZAMBIA ----- ---------------- --Cotton, maize Insecticide - 45%

2,131 2,000 2,000 sugar, tea Herbicide - 55% 3,200 6,000(3)
 

753 Import stat
 
5.0
 

~----------------------

ZIMBABWE 
 Maize, cotton Insecticide - 40%


391 4,517 10,000 10,000 sugar, soya, Herbicide - 50% I
 
Import stat/ 
 tobacco, Fungicide - 10% 16,100 12,000(2) 5000
 

2.5 Ag. Dept. coffee
 

36,100 39j400 
 63,400 52,000
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AN -E 
 II 
A PROPOSED PROFILE FOR A MULTIPLE PESTICIDE AND INSECTICIDE FORMULATIONS UNIT
 

Installed Capacity - 5,000 tonnes/year
 
Capacity Utilisation - 80%
 

Technical Nature of Technical Other raw Quantity Production Investment
 
Average materials materials uisedin materials used of Formu- capacity towards 
 Turnover 


Products Strength tonnes/year formulations in formulation lations per day In machinery & In 

% tonnes/ tonnes equipment In million 


Wettable year million US$ US $ 


powder 50 1,800 DDT, B-IC,endo- China clay,

sulph-.,, carbaryl, bentonite, wetting -,600 12.0 0.32 3.6 

dleldrin, aldrin, agent, etc.
 
etc.
 

Endosulphan, lindane Absorptive clay,

Granules 10 240 BHC, diazlnon, etc. bentonite, dlato- 2,400 8.0 0.27 1.4 


maceous earth etc.
 

Atrazine, simazine Water, dispersing &
 
Flowables 40 720 ametryn, terbuiryn, wetting agent etc. 1,800 6.0 0.17 7.2 

dilution paraquat, diquat etc
 

BHC, DDT, toxaphane China clay, bentonite
 
Dusting dicophol, dalapon, soap stone, etc. 4,000 13.3 0.20 2.0 

powder 10 400 malathion, etc.
 

Malathion, lindane Solvents, surfactants,

Emulsifiable 35 840 fenitrothion, DDT, emulsifiers, etc. 2,400 8.0 0.10 7.2 

Concentrate pirimiphos methyl,
 

ethlon, tetra-diofon
 
etc.
 

l --- --------  47.--.064---------------------
Total 4,000 
 14,200 47.3 1.06 21.4
 

Proflta
bility 

on sales In
 
million US S 

25% 


25%
 

25%
 

25%
 

25%
 

Employment
 



ANNEXURI III
 

A PROPOSED PROFILE FOR THE MANUFACTURE OF
 
COPPEV OXYCHLORIDE AND COPPER SALTS - A BASIC FUNGICIDE
 

1. Capacity of Production 3,000 tonnes per annum
 

2. Machinery & Equipment
 

a) size reduction unit
 
b) furnace
 
c) reactors
 
d) centr'.fuge
 
e) filter press
 
f) dryer
 
g) pulveriser
 
h) packing unit
 
i) efflutnt disposal & treatment plant
 
J) laboratory
 

Total Estimated Cost: 1.0 million US Dollars
 

3. Raw materials:
 

Copper scrap/waste,
 
sulphuric acid,
 
caustic soda, salt, etc.
 

4. Employment : 75
 

5. Turnover : 5.4 million US $
 

6. Profitability on sales : 33% approximately
 

7. Note:
 

Total requirement of fungicides has been estimated to be 11,800
 
tonnes per annum, out of which 6,400 tonnes is the estimated
 
requirement of Tanzania. On a modest estimation on the requirement
 
of copper fungicides, calculated on the basis of the half of
 
requirement of total fungicides, the requirement of copper
 
oxychloride works out to be about 6,000 tonnes by 1987-88. It is
 
therefore proposed to set up a unit with a production capacity of
 
3,000 tonnes per annum, keeping the plant and machinery flexible for
 
a gradual increase in the output to match the requirement at the end
 
of the estimated 5 year period.
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ANNSKURE IV
 

A PROPOSED PROFILE FOR THE MANUFACTURE OF 2,4-D SODIUM SALT ETC
 
(BASIC AERBICIDE/WEEDICIDE)
 

I. Capacity of Production : 1,500 tonnes per annum
 

2. Machinery & Equipment
 

a) chlorinator
 
b) distillation unit
 
c) reactor
 
d) centrifuge
 
e) dryer
 
f) pulveriser
 
g) packing unit
 
h) effluent disposal/treatment unit
 
i) laboratory
 

Total Estimated Cost: 0.5 million US Dollars
 

3. Raw materials:
 

Phenol, chlorine,
 
caustic soda, soda ash,
 
mono chloro, acetic acid,
 
mineral acids, etc.
 

4. Employment 40
 

5. Turnover : 3.75 million US $
 

6. Profitability on sales 35% approximately
 

7. Note :
 

Total requirement of herbicides 
in the SADCC region is estimated to
 
be 22,500 tonnes per annum by 1987-88, of which the requirement of
 
basic 2-4D sodium salt, calculated at 15% of total herbicides
 
requirement, is 3,400 tonnes. It is, therefore, proposed to set up
 
a unit with a capacity of production of 1,500 tonnes per year,

keeping the plant and machinery flexible for a gradual increase in 
the output to match the requirement at the end of the estimated 5 
year period.
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V ANNEXR 

SADCC PROPOSED REGIONAL PLAN
 

PROPOSED: INDUSTRIAL CAPACITIES IN PRODUCTION OF PESTICIDE AND INSECTICIDE FORMULATIONS
 

Total demand (1987-88) 63,400 tonnes/year (in terms of technical materials)
 

Existing Formulation Capacity 52,000 tonnes/year (in terms of technical materials)
 
Short fall : 11,400 tonnes/year (in terms of technical materials)
 

New Capacity Proposed 15,000 tonnes/year (in terms of technical materials)
 
(based on 80% capacity utilisation)
 

FOREIGN EXCHANGE
 
REQUIREMENTS
 

Proposed Total Capital Raw
 
COUNTRY PROJECTS Capacity Investment Employment Goods Materials
 

NEW PROJECTS (multiple pesticide
 
formulation units)
 

* ANGOLA 4 units 8,000 14 320 2.0 3.2 
** MALAWI 1 unit 5,000 10 80 1.5 2.4 

* MOZAMBIQUE 2 units 4,000 7 160 1.0 1.6 

** SWAZILAND I unit 5,000 10 80 1.5 2.4 
* TANZANIA 2 units 4,000 7 160 1.0 1.6 

** TANZANIA* I unit 3,000 2.7 75 1.2 0.5 
* ZAMBIA 2 units 4,000 7 160 1.0 1.6 
* ZIMBABWE I unit 2,000 3.5 80 0.5 0.8 

** ZIMBABWE* I unit 1,500 1.6 40 0.6 1.4 
** ZIMBABWE I unit 5,000 10 80 1.5 2.4 

TOTAL 72.8 1,235 11.8 17.9
 

* Upgradation/expansion - 11 units 

** Medium - small units - 5 units (including 2 for basic materials)
 0 
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UPCRADATION/KXPANSION OF EXISTING PESTICIDE/INSECTICIDE 

FORMULATION PLANTS IN ANGOLA 



1 . INTODUCTION 

Manufacture of pesticides and insecticides, including some basic
 
technical materials, for protection 
 of agricultural and 
horticultural crops and control of diseases, has been selected by
the SADCC Tnudstry Ministers as an Industry in which regional 
industrial co-operation 
would be desirable and worthwhile.
 

A regional pesticides and insecticide industry plan has already 
been prepared by the SADCC member countries, a copy of which is 
attached at Annex I. The benefits to the SADCC Region of
 
Industrial Co-operation in the production of pesticide and
 
insecticide formulations would be:

- self sufficiency in an essential requirement for the development

of agricultural and horticultural produce within the countries 
and in controlling a number of diseases of collosal magnitude 
like malaria, filariasis, trachoma, etc.
 

- Utilisation of available or likely to be available material 
resources of extenders and diluents for the formulations like
 
china clay, absorptive clays like whiting, 
talc, bentonite,
 
etc.
 

- Savings on transport and other costs, as many inert materials
 
which constitute the bulk of imported formulations could be 
available within the SADCC region.
 

- Increase in size and diversity of industrial sector adding to 
national and regional output. 

- Generation of employment opportunities and development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for import of 
these indispensible items.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Expansion and upgradation of pesticide and insecticide formulation 
activity in the four existing units in Angola.
 

2.2. PROJECT RATIOAL4E 

Coffee, tea and cotton are the three important agricultural cash 
crops of Angola. Besides a substantial requirement for insecti
cides for spray for disease control, the country needs a variety

of pesticide formulations including a large: volume of herbicide 
formulations, for spraying on crops.
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The estimated rtquirement for pesticide/insecticide formulatiot.F 
(during 1987/88) if of an order of 6,400 tonneg (in terms of 
technical materials). There are reporLed to be four formulations 
units existing at present, with very little operational activity, 
if at all. T7he total capacity is estimated at 6,000 tonnes per 
year, m-stly for liquid type formulations and repackaging 
operations. The actual import of pesticides (as technicals)
 
during 1981-82 is reported to be of the order of 2,50b tonnes.
 
There is thus obviously a need for balancing and diversifying the 
available production facilities to effectively cater to the
 
developing requirements of differmic- types of formulations for 
various end-use applications.
 

2.3. PRODUCT RANGE 

Standard In the form of dusts, 
pesticide & insecticide wettable powders, emulsifiable 
formulations based on concentrates, granules, liquids 
different technical materials and flowable dilutions. 

3. BACKGROUND 

Although there is an existing formulation capacity ror
 
pesticides/inuecticides, it has yet to make the impact. This is 
perhaps due to some basic inac:equacies such as very limited 
production facilities for a wide variety of fast moving and more 
efficacious types of formulations, lack of standardisation and 
quality control and irregular production activity. The 
manufacturing activity perhaps largely comprises liquid 
formulations and repackaging of imported fotmulations.
 

4. RAW MATERIALS
 

Basic techr.ical raw materials for the manufacture of
 
pesticide/insecticide formulations include:
 

D.D.T. LUndane Dicophol
 
B.H.C. Paraquat Dalapon
 
Endosulphan Aldrin Fenitrothion
 
Carbaryl Dieldrin Ethion
 
Malathion Toxaphane Tetradiofon
 
2,4-D salt Copper 3alts Diazion
 

Other raw materials include inert materials used as diluent and 
carriers e.g. china clay, whiting, bentonite, diatamaceous earth
 
and soap stone etc, dispersing and wetting agents, emulsifiers and
 
solvents etc.
 

Whereas practicelly all basic technical materials will need to be
 
imported from outside countries, some of the diluents and carriers
 
may be available indigenously or within the SADCC region and a few
 
dispezrsing and wetting agents, emulsifiers and solvents may be
 
available from within the SADCC region after some of regional
 
plans for such chemicals are implemented.
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5 SADCC TRADING LOGISTICS 

There is already an existing railway system linking most of the 
SADCC countries. Besides, the envisaged development of the
 
regional transport and communication facilities would further ease
 
the trading and transport operation, within the SADCC countries. 
There are already established trading channels in Angola. Thus 
with the developing trade and tre .sort linKs among the SADCC 
countries no trading and transport problems are foreseen as 
handi
caps to project development.
 

S TM OF RIEFIKRENCE FOR STUDY 

- To estimate the present and potential requirement within the 
country, and country-wise within the region, for different types
 
of pesticide/insecticide formulations, item/group wise.
 

- To estimate the production capacity within the country and the 
region, present and foreseeable, for different types of
 
pesticide/insecticide formulations.
 

- To work out a feasible and viable product mix for each unit 
indicating the size of capacities for select product groups 
of
 
different types with a view to expand, diversify and upgrade the
 
performance of units for meeting the country's requirement and,
 
wherever possible, selectively eyporting the products.
 

- To provide detailed engineering, technical and financial 
particulars for expanding and upgrading the operations of the 
four units including the cost of additional civil works, plant 
and machinery, working capita. and indicating clearly production
 
costs, distribution costs, incomes and profitability etc.
 

- To identify appropriate technology source and indicate pollution
 
and effluent controJ and management systems.
 

- To provide a detailed Action Plan for implementing the expansion
 
and upgradatinn of the four units. 

7. ESTIMATED COST OF THE PROJECT
 

£60,000
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UPGRADATION/EXPANSION OF EXISTING PESTICIDE/INSECTICIDE
 

FORMULATION PLANTS IN MOZAMBIQUE 



1. INTRODUCTION
 

The manufacture of pesticides and insecticides, including some 
basic technical materials, for protection of agricultural and 
horticultural crops and control of diseases, has been selected by
 
the SADCC Industry Ministers as an Industry in which regional 
industrial co-operation would be desirable and worthwhile.
 

A regional pesticides and insecticide industry plan has already 
been prepared by the SADCC member countries, a copy of which is 
attached at Annex I. The benefits to the SADCC region of indust
rial co-operation in the production of pesticide and insecticide
 
formulations would be:

- Self-sufficiency in an essential requirement for the development
 
cf agricultural and horticultural produce within the countries 
and in controlling a number of diseases of collosal mognitude 
such as malaria, filariasis, trachoma, etc.
 

- Utilisation of available or likely to be available material 
resources of extenders and diluents for such formulations as 
china clay and such absorbant clays as whiting talc, bentonite, 
etc. 

- Savings on transport and other costs, as many inert materials 
which constitute the bulk of imported formulations could be 
available within the SADCC region.
 

- Increase in the size and diversity of the industrial sector 
adding to the national and regional output.
 

- Generation of employment opportunities and development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for import of 
these Indispensible items. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Expansion and upgradation of pesticide and insecticide formulation
 
activity in the two existing units in Mozambique.
 

2.2. PROJECT RATIONALE
 

Maize, cotton, sugar and tea are the four important agricultural
 
crops in Mozambique. Besides a substantial requirement for 
insecticides for spray for disease control, the country needs a
 
variety of pesticide formulations including a large volume of
 
herbicide formulations, for spraying on crops.
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The estimated requirement for pesticide/insecticide formulations 
(during 1987-88) is of the order of 7,600 tonnes (in terms of 
technical materials). There are reported to be three formulations
 
units existing at present, with very little operational activity,
 
if at all. The total capacity is estimated at 8,000 tonnes per
 
year, mostly for liquid type formulations and repackaging 
operations. The actual import of pesticides (as technicals) 
during 1981-82 is reported to be of the order of 2,500 tonnes. 
There is thus obviously a need for balancing and diversifying the 
available production facilities to effectively cater to the 
developing requirements of different types of formulations foc 
various end-use applications.
 

2.3. PRODUCT RANGE 

Standard 
 In the form of dusts,
 
pesticide & insecticide wettable powders, emulsifiable
 
formulations based on concentrates, granules,
 
different technical liquids and flowable dilutions
 
materials
 

3. BACKGROUND
 

Although there is an existing formulation capacity for
 
pesticides/insecticides, 
it has yet to make the impact. This is 
perhaps due to some basic inadequacies such as very limited 
production facilities for a wide variety of fast moving and more 
efficacious types of formulations, lack of standardisation and 
quali'y control and irregular production activity. The
 
manufacturing activity perhaps 
 largely comprises liquid
 
formulations and repackaging of imported formulations. 

4. RAW MATERIALS 

Basic technical raw 
 materials for the manufacture of
 
pesticide/insecticide formulations include:
 

D.D.T. Lindane Dicophol
 
B.H.C. Paraquat Dalapon
 
Endosulphan Aldrin 
 Fenitrothion
 
Carbaryl Dieldrin Ethion
 
Malathion 
 Toxaphane Tetradiofon
 
2,4-D salt Copper salts Diaznion
 

Other raw materials include inert materials 
used as diluent and
 
carriers e.g. china 
clay, whiting, bentonite, diatamaceous earth
 
and soap stone etc, dispersing and wetting agents, emulsifiers and 
solvents etc.
 

Whereas practically all basic technical materials will need to be 
Imported from outside countries, some of the diluents and carriers
 
may be available indigenously or within the SADCC region and a few
 
dispersing and wetting agents, emulsifiers and solvents may be 
available from within the SADCC region after some of regional 
plans for such chemicals are implemented.
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5. SADCC TRADING LOGISTICS
 

There is already an existing railway system linking most of the 
SADCC countries. Besides, the envisaged development of the
 
regional transport and communication facilities would further ease
 
the trading and transport operations within the SADCC countries.
 
Mozambique is to transport enable theopen sea to import of 
required raw materials etc. Thus, with the developing trade and
 
transport links among the SADCC countries no trading and transport
 
problems are foreseen as handicaps to project development.
 

6.* TERMS OF REFERENCE FOR STUDY 

- To estimate the present and potential requirement within the 
country, and country-wise within the region, for different types
 
of pesticide/insecticide formulations, item/group wise.
 

- To estimate the production capacity within the country and the 
region, present and foreseeable, for different types of 
pesticide/insecticide formulations. 

- To work out two sets of the feasible and viable product mix 
indicating the size of capacities for select product groups of 
different types with a view to expand, diversify and upgrade the 
performance of the unit for meeting the country's requirement 
and, wherever possible, selectively exporting the products.
 

- To provide detailed engineering, technical and financial 
particulars for expanding and upgrading the operations of the 
two units including the cost of additional civil works, plant 
and machinery, working capital and indicating clearly production
 
costs, distribution costs, incomes and profitability etc.
 

- To identify appropriate technology source and indicate pollution
 
and effluent control and management systems.
 

- To provide a detailed Action Plan for implementing the expansion
 
and upgradation of the two units.
 

7. ESTIMAI'2I COST OF THE PROJECT 

£60,000
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UPGRADATION/EXPANSION OF R!ISTING PESTICIDE/IENSECTICIDI 

FORMULATION PLANTS IN TANZANIA 



1. INTUODUCTION 

The manufacture of pesticides and insecticides, including some 
basic technical materials, for protection of agricultural and
 
horticultural crops and control of diseases, has been selected by
the SADCC Industry Ministers as an Industry in which regional 
industrial co-operation would be desirable and worthwhile.
 

A regional pesticides and insecticide industry plan has already 
been prepared by the SADCC member countries, a copy of which is 
attached at Annex 1. The benefits to the SADCC region of indust
rial co-operation in the production of pesticide and Insecticide 
formulations would be:

- self-sufficiency in an essential requirement for the development
 
of agricultural and horticultural produce within the countries
 
and in controlling a number of diseases of collosal magnitude 
such as malaria, filariasis, trachoma, etc.
 

- Utilisation of available or likely to be available material
 
resources of extenders and diluents for such formulations as 
china clay and such absorbant clays as whiting talc, bentonite, 
etc. 

- Savings on transport and other costs, as many inert materials 
which constitute the bulk of imported formulations could be 
available within the SADCC region.
 

- Increase in the size and diversity of the industrial sector 
adding to the national and regional output. 

- Generation of employment opportunities and development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for import of 
these indispensible item. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF THE PROJECT 

Expansion and upgradation of pesticide and incecticide formu
lation activity in the existing two units in Tanzania.
 

2 2. PROJECT RATIONALE 

Cotton, coffee, tobacco, cashew, maize and sugar constitute the 
main agricultural crops of Tanzania. Besides a large tonnage of 
insecticides in the form of wettable powders and emulsifiable 
concentrates etc used as sprays for disease control, the country
needs different types of formulations in the form of dusts, 
emulsiiiable concentrates, wettable powders, granules and 
flowable dilutions etc to Fieet various emerging requirements for 
crop protection. 
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The estimated demand for pesticide/insecticide formulations 
(during 1987-88) is of an order of 19,300 tonnes per annum in 
terms of technical materials. There are at present three formu
lation units, two of which are reported to be non-functional, with 
a production capacity of about 20,000 tonnes per annum, as tech
nical material). The present production of formulations is very 
small perhaps largely because the production facilities are 
heavily tilted towards manufacture of a few types (generally 
liquid) formulations and low concentration dusts only. There is 
thus obviously a need for balancing and diversifying the available 
production facilities to effectively cater to developing
 
requirement of different types of formulations for various end use
 
applications.
 

2.3. PRODUCT RANGE 

Standard as dusts, wettable powders,
 
Pesticide & insecticide emulsifiable concentrates,
 
formulations based on granules, liquids and flowables
 
different technical dilutions
 
materials
 

3. BACKGROUND 

Use of pesticides and insecticides has been increasing at a fast 
pace in SADCC countries. In countries like Zimbabwe and 
Mozambique, the application of pesticides and insecticides is 
comparatively advanced while in the case of others such as Angola,
 
Malawi and Swaziland it is at a rather lower level. The use is in
 
between in countries like Tanzania, where a recent UNIDO study as 
placed the requirement for pesticides and insecticides at 12,000 
(1982-83) tonnes in terms of technical materials. 

The present production of pesticides in Tanzania in the absence of
 
required facilities is limited to a few liquid and low concentra
tion dusts only. The bulk of the requirement for pesticides and 
insecticides is currently imported. 

Tanzania has a variety of agricultural crops and needs a wide 
variety of pesticidal formulations in dusts, wettable powders, 
emulsifiable concentrates, liquids, granules and flowables
 
dilutions to cater to specific end use requirements. The usage 
could substantially develop with increased indigenous production 
which would bring down the cost of products. This would effect a 
saving of foreign exchange and also help to produce more crops and 
control diseases with increased application of pesticides and 
insect Ic ides. 

4. RAW MATERIALS
 

Basic technical raw materials for the manufacture of 
pesticide/insecticide formulations include:
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D.D.T. 
B.H.C. 
Endosulphan 

Carbaryl 
Malathion 

2,4-D salt 

Lindane 
Paraquat 
Aldrin 

Dieldrin 
Toxaphane 

Copper salts 

Dicophol 
Dalapon 
Fenitrothion 

Ethion 
Tetradiofon 

Diaznion 

Other raw materials include inert materials used as diluent and 
carriers e.g. china clay, whiting, bentonite, diatomaceous earth 
and soap stone etc, dispersing and wetting agents, emulsifiers and 
solvents etc. 

Whereas practically all basic technical materials will need to be 
imported from outside countries. Some of the diluents and 
carriers may be available indigenously or within the SADCC regia 
and a few dispersing and wetting agents, emulsifiers and solvents 
may be available from within the SADCC region after some of 
regional plans for such chc-icals are implemented. 

5. SADCC TRADING LOGISTICS 

There is already an existing railway system linking most of the 
SADCC countries. Besides, the envisaged development of the 
regional transport and communication facilities would further ease 
the trading and transport operations within the SADCC countries. 
Mozambique Is open to sea transport to enable the import of 
required raw materials etc. Thus, with the developing trade and 
transport links among tile SADCC countries no trading and transport 
problems are foreseen as handicaps to project development. 

6. TERMS OF REFERENCE FOR STUDY 

- To estimate the present and potential requirement within the 
country, and country-wise within the region, for different types 
of pesticide/insecticide formulations, item/group wise. 

- To estimate the production capacity 
region, present and foreseeable, 

pesticide/insecticide formulations. 

within the country and 
for different types 

the 
of 

- To work out two sets of the feasible and viable product mix 
indicating the size of capacities for select product groups of 
different types with a view to expand, diversify and upgrade the 
performance of the unit for meeting the country's requirement 
and, wherever possible, selectively exporting the products. 

- To provide detailed engineering, technical and financial 
particulars for expanding and upgrading the operations of the 
two units including the cost of additional civil works, plant 
and machinery, working capital and indicating clearly production 
costs, distribution costs, incomes and profitability etc. 

- To identify appropriate technology source and 
and effluent control and management systems. 

indicate pollution 

- To provide a detailed Action Plan for implementing the expansion 
and upgradation of the two units. 

7. ESTIMATED COST OF THE PROJECT 

£60,000 
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UPCRADATION/EXPIANSION OF EXISTING PESTICIDE/ISECTICIDE 

FORMULATION PLANTS IN ZAMBIA 



1. INTRODUCTION
 

Manufacture uf pesticides and insecticides, including some basic
 
technical materials, for proLection of agricultural and
 
horticultural crops and control of diseases, has been selected by
 
the SADCC Inudstry Ministers as an Industry in which regional 
industrial co-operation would be desirable and worthwhile.
 

A regional pesticides and insecticide industry plan has already 
been prepared by the SADCC member countries, a copy of which is
 
attached at Annex 1. The benefits to the SADCC Region of
 
Industrial Co-operation in the productiorn of pesticide and
 
insecticide formulations would be:

- self sufficiency in an essential requirement for the development
 
of agricultural and horticultural produce within the countries
 
and in controlling a number of diseases of collosal magnitude 
like malaria, filariasis, trachoma, etc.
 

- Utilisatien of available or likely to be available material 
resources of extenders and diluents for the formulations like 
china clay, absorptive clays like whiting, talc, bentonite,
 
etc.
 

- Savings on transport and other costs, as many inert materials 
which constitute the bulk of imported formulations could be 
available within the SADCC region.
 

- Increase in size and diversity of industrial sector adding to 
national and regional output. 

- Generation of employment opportunities and development of new 
skills and technology. 

- Conservation of foreign exchange otherwise needed for import of
 
these indispensible items. 

2. PROPOSED PROJECT 

2.1. DESCRIPTION OF THE PROJECT
 

Expansion and upgradation of pesticide and insecticide formulation 
activity in the two existing units in Zambia.
 

2.2. PROJECT RATIONALE 

Maize, cotton, sugar and tea are the four important agricultural 
cash crops of Zambia. Besides a substantial requirement for
 
insecticides for spray for disease control, the country needs a
 
variety of pesticide formulations including a large volume of
 
herbicide formulations, for spraying on crops.
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The estimated requirement for pesticide/insecticide formulations 
(during 1987/88) is of an order of 3,200 tonnes (in terms of 
technical materials). There are reported to be 
three formulations 
units existing at present, with very little operational activity, 
if at all. The total capacity is estimated at 6,000 tonnes per 
year, mostly for liquid type formulations and repackaging 
operations. The actual import of pesticides (as technicals)
 
during 1981-82 is reported to be of the order of 2,000 tonnes. 
There is thus obviously a need for balancing and diversifying the
 
available production facilitie3 to effectively cater to the
 
developing requirements of different types of formulations for
 
various end-use applications.
 

2.3. PRODUCT RANGE
 

Standard 
 In the form of dusts, 
pesticide & insecticide wettable powders, emulsifiable 
formulations based on concentrates, granules, liquids 
different technical materials and flowable dilutions.
 

3. BAY ,,ROU'rM 

Although there is an existing formulation capacity for
 
pesti.cide3/insecticides, 
it has yet to make the impact. This is 
perhaps due to some basic inadequacies such as very limited 
production facilities for a wide variety of fast moving and more 
efficacious types of formulations, lack of standardisation and 
quality couicrol and irregular production activity. The 
manufacturing activity per'haps largely comprises liquid
formulations and repackaging of imported formulations. 

4. RAW MATERIALS 

Basic technical raw materials for the manufacture of 
pesticide/insecticide formulations include: 

D.T.T. Lindane Dicophol
 
B.|I.C. Paraquat Dalapon
 
Endosulphan Aldrin 
 Fenttrothion
 
Carbaryl Dieldrin Ethion
 
Malathion 
 Toxaphane Tetradiofon
 
2,4-D salt 
 Copper salts Diaznlon
 

Other raw materials Include 
inert materials used as diluent and 
carriers e.g. china clay, whiting, bentonite, diatamaceous earth 
and soap stone etc, dispersing and wetting agents, emulsifiers and 
solvents etc. 

Whereas practically all basic 
technical materials will need to be
 
imported from outside countries, some of the diluents and carriers
 
may be available indigenously or within the SADCC region and a few 
dispersing and wetting agents, emulsifiers and solvents may be 
available from within the SADCC region after some of regional
 
plans for such chemicals are Implemented.
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5. SADCC TRADING LOGISTICS
 

There is already an existing railway system linking most of the 
SADCC countries. Besides, the envisaged development of the
 
regional transport and communication facilities would further ease
 
the trading and transport operations within the "kDCC countries.
 
Zambia is open to sea transport through Mozambique and Tanzania. 
There are already establlshed trading channel in Zambia to enable
 
the import of the required raw materials etc. Thus with the
 
developing trade and transport links among the SADCC countries no 
trading and transport pro'llems are foreseen as handicaps to
 
project development.
 

6.* TE'M, OF IEFERFNCE FOR STUDY 

- To estimate the present and potential requirement within the 
country, and countr)-wise within the region, for different types 
of pesticide/insecticide formulations, item/group wise. 

- To estimate the production capacity within the country and the 
region, present and foreseeable, for different types of
 
pesticide/insecticide formulations. 

- To work out two sets of a feasible and viable product mix for 
each unit indicating the size of capacities for select product 
groups of different types with a view to expand, diversify and 
upgrade the performance of units for meeting the country's 
requirement and, wherever possible, selectively exporting the 
products.
 

- To provide detailed engineering, technical and financial 
particulars for expanding and upgrading the operations of the 
two units including the cost of additional civil works, plant 
and machinery, working capital and indicating clearly production
 
costs, distribution costs, incomes and profitability etc.
 

- To identify appropriate technology source and indicate pollution 
and effluent control and management systems. 

- To provide a detailed Action Plan for implementing the expansion 
and upgradation of the two units. 

7. ESTIMATED COST OF THE PROJECT
 

£60,000
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UPGRADATION/EXPANSION OF PESTICIDE/INSECTICIDE
 

FORMULATION PLANTS IN ZIMBABWE 



1 . INTRODUCTION 

The manufacture of pesticides and insecticides, including some
 
basic technical materials, for protection of agricultural and
 
horticultural crops and control of diseases, has been selected by
 
the SADCC Industry Ministers as an Industry in which regional
 
industrial co-operation would be desirable and worthwhile.
 

A regional pesticides and insecticide industry plan has already 
been prepared by the SADCC member countries, a copy of which is 
attached at Annex 1. The benefits to 
the SADCC region of indust
rial co-operation 
in the production of pesticide and insecticide
 
formulations would be:

- self-sufficiency In an essential requireaen: for the development
 
of agricultural and horticultural prodoce dithin the countries
 
and in controlling a number of disease-- if collosal. magnitude
 
such as malaria, filariasis, trachoma, etc.
 

- Utilisation of available or likely to be available material 
resources of extenders and diluents for such formulations as 
china clay and such absorbant clays as whiting talc, bentonite, 
etc.
 

- Savings on transport and other costs, as many inert materials 
which constitute the bulk of imported formulations could be 
available within the SADCC region. 

- Increase in the size and diversity of the industrial sector 
adding to the national and regional output.
 

- Ceneration of employment opportunities and development of new 
skills and technology.
 

- Conservation of foreign exchenge otherwise needed for import of 
these indispensible items. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Expansion and upgradation of pesticide and insecticide formu
lation activity in the existing units in Zimbabwe.
 

2.2. PROJECT RATIONALE
 

Maize, cotton, sugar, soyabean, tobacco and coffee are the
 
important agricultural crops in Zimbabwe. Besides a sutstantial
 
requirement for insecticides for spray for disease control, the
 
country needs a variety of pesticide formulations Including a 
large volume of herbicide formulations, for spraying on crops.
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The estimated requirement for pesticide/insecticde formulations 
(during 1987-88) is of tile order of 16,100 tonnes (in terms of 
technical materials). There are reported to be two formulations 
units existing at present, with very little operatioatal activity, 
if at all. The total capacity is estimated at 12,000 tonnes per 
year, mostly for liquid type formulations and repackaging 
operations. The actual import 
of pesticides (as technicals)
 
during 1981-82 is reported to be of the order of 10,000 tonnes. 
There is thus obviously a need for balancing and diversifying the 
available prod,,ction facilities to effective., cater to the
 
developing requirement.i of different types ol formulations for 
various end-use applic ations.
 

2.3. PRODUCT RANGE 

Standard 
 In the form of dusts,
 
pesticide & insecticide 
 wettable powders, emulsifiable
 
formulations based on concentrates, granules,
 
different technical liquids and flowable dilutions
 
materials
 

3. BACKGROUND
 

Although there is an existing formulation capacity for 
pesticides/insecticides, it has yet to make the impact. This is 
perhaps due to some basic inadequacies such as very limited 
production facilities for a wide variety of fast moving and more 
efficacious types of formulations, lack of standardisation and 
quality control and irregular production activity. The
 
manufacturing activity perhaps largely comprises liquid
 
formulations and repackaging of imported formulations. 

4. RAW MATERIALS
 

Basic technical raw materials 
 for the manufacture of
 
pesticide/insecticide formulations include:
 

D.D.T. Lindane Dicophol
 
B.H.C. Paraquat Dalapon
 
Endesulphan Aldrin Fenitrothion 
Carbaryl Dieldrin Ethion
 
Malathion 
 Toxaphane Tetradiofon
 
2,4-D salt 
 Copper salts Diaznion
 

Other raw materials include inert materials used as diluent and 
carriers e.g. china clay, whiting, 
bentonite, diatamaceoas earth
 
and soap stone etc, dispersing and wetting agents, emulsifiers and
 
solvents etc.
 

Whereas practically all basic technical materials will need to be
 
imported from outside countries. Some of the diluents 
 and
 
carriers may be available indigenously or within -he SADCC region 
and a few dispersing and wetting agents, emulsifiers and solvents
 
may be available from within the SADCC region after some of 
regional plans for such chemicals are implemented.
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5. SADCC TiADING LOGISTICS 

There is already an existing railway system linking most of the 
SADCC countries. Besides, 
 the envisaged development of the 
regional transport and communication facilities would further ease 
the trading and transport operations within the SADCC countries. 
Zimbabwe is open to sea 
transport through Mozambique to enable
 
import of the required raw materials etc. There are already
 
established trading channels operating in the country. Thus with
 
the developing trade and transport links among the SADCC countries
 
no trading and transport problems are foreseen as handicaps to 
project development.
 

6. TERMS OF REFERENCE FOR STUDY 

- To estimate the present and potential requirement within the
 
country, and country-wise within the region, for different 
types
 
of pesticide/insecticide formulations, item/group wise.
 

- To estimate the production capacity within the country and the 
region, present and foreseeable, for different types of 
pesticide/insecticide formulations. 

- To work out the feasible and viable product mix indicating the 
size of capacities for select product groups of different types

with a view Lo expand, diversify and upgrade the performance of
 
the unit for meeting the country's requirement and, wherever 
possible, selectively exporting the products.
 

- To provide detailed engineering, technical and financial 
particulars for expanding and upgrading the operations of the 
unit inclvding the cost of additional civil works, plant and 
machinery, wocking capital and indicating clearly production 
costs, distribution costs, incomes and profitability etc.
 

- To identify appropriate technology source and indicate pollution 
and effluent control and management systems. 

- To provide a detailed Action Plan for impler,.enting the expansion 
and upgradation of the unit. 

7. ESTIMATED COST OF THE PROJECT 

£60,000
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PESTICIDE/INSECTICIDE FORMULATION PLANT IN MALAWI 



1 ° INTRODUCTION 

Insecticides and pesticides formulations .onstitute an essential 
requirement for controlling iisects and pests that cause econnmic 
damage to crops and ornamental plants and are hazardous to animal 
and human health. EstimatiJs suggest that the total annual loss to 
agriculture and other crops through pests may range anywhere froin 
10 to 20% in different countries, developing countries 
like those
 
in the SADCC region being nearer to the 20% range. Insects on the
 
other hand cause diseases ilk. malaria, filariasis, trachoma, etc,
 
which have a sizable to colossal magnitude in underdeveloped and
 
developing countries such as those in 
the SADCC region. Use of
 
insecticides and pesticides can, therefore, be neglected only at
 
the cost of unwanted damage to and loss of crops and animal and
 
human life.
 

The use of pesticides and insecticdes has been increasing at a 
fast rate in SADCC countries. However, while in such countries as 
Zimbabwe and Mozambique the application of pesticides and insecti
cides is comparatively much advanced, it is rather at a lower 
level in such others as Angola, Malawi and Swaziland. The esti
mated demand for pesticides and insecticides during 1982-83 is 
about 39,400 tonnes, during 1987-88 is likely to be of the order 
of 63,400 tonnes, while the existing formulation capacity is about
 
52,000 tonnes per annum (all in terms of technical materials).
 
The actual production appears to be very much less. There is thus
 
an obvious scope for the creation of an additional capacity of 
19,000 tonnes (in terms of technical materials) on an 80% capacity

utiLisatlon basis. Simultaneously, effective steps have to be 
undertaken to ,hake the existing units (some of which are closed) 
fully functional.
 

Manufacture of pesticide and insecticide chemicals and formu
lations ha; been selected by the SADCC Industry Ministers as an 
industry in which regional industrial co-operation would be desir
able and worthwhile. A regional Insectide/PestLicide Chemical & 
Formulation Industry Plan has already been prepared by the SADCC 
countries, a copy of which is attached at Annex 1. The regional 
plan of action Incorporates a specific project for the development 
of an Insecticide and Pesticide Formulation Unit in Malawi which 
is now being elaborated for feasibility study.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT 

Development of the manufacture of pesticide and insecticide formu
lations, capacity 5,000 tonnes (in terms of technical materials) 
per year -.i Malawi. 

Pesticides are generally used in the form of dustic powders, wett
able powders and emulsifiable concentrates. Granules and fiowable
 
dilutions are developing for sophisticated forms of applications.
 
Insecticides are largely used as wettable powders and emulsifiable
 
concentrates. The proposed project would have facilities for the
 
manufacture of different types of formulations, as per assessed
 
use pattern.
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2.2. PROJECT RATIONALE
 

Maize, tobacco, tea and sugar constitute important agricultural 
crops for Malawi. Pesticides and insecticides are required for 
crop and disease control sprays etc. There is at present no
 
established capacity for the manufacture of these items, whereas
 
the demand by 1987-88 is estimated at 15,300 tonnes per year.
 
There is thus obviously a need to establish a viable formulation
 
capacity to meet domestic demand.
 

3. BACKGROUND
 

The existing formulation activity in the SADCC region spreads 
over 
15 units, of which only the 4 units - one each in Tanzania, 
Zimbabwe, Zambia and Mozambique are functional. The manufacture
 
is heavily tilted towards liquid (including emulsifiable concen
trate) formulations. Apart from dusts which are manufactured very
 
little, formulations such as wettable powders, herbicidal dilu
tions and granule preparations, which enjoy developing usages, 
are
 
produced to a very limited extent. The new formUlation capacity
 
in the regional plan is therefore proposed to be loaded towards
 
formulations hitherto not produced. The Malawi project should
 
also be designed on this pattern with a view to taking care
 
primarily of the domestic requirements.
 

4. RAW MATERIAL SITUATION
 

Basic technical materials used in the formulation activity include
 
benzene hexachloride (BHC), Dichlorodiphenyltrichloro ethane
 
(DDT), Endosulphan, Carbaryl, dieldrin, aldrin, lindane, diazinon,
 
toxaphane, dicophol, 
 dalapon, malathion, fenitrothion,
 
tetradiofon, 2,4-Dichloro phenoxy acetic 
acid, copper salts, etc.
 

Besides 
 the act ive raw materials - formulat lovs manufacture 
activity requires (a) bulk of inert materials and diluents - china 
clay, bentonite, talc, other absorptive clays; and (b) solvents, 
surfactants and emulsifers, etc.
 

Most of the basic technical materials, excepting some small off
take items such a,. copper salts and 2,4 Dichlorophenoxy acetic
 
acid, whose manufacture is proposed for development within the
 
SADCC region, will have to be imported.
 

Some solvents may be available within the region after some time, 
particularly if a petro-chemical complex comes into existance. 
Some types of surfactants and emulsifiers may also be available 
from within the region when the proposed projects come up. How
ever until then the raw materials, except for some inert earths 
and clays which may be available within the region, will have to 
be imported. 

5. SADCC TRADING LOGISTICS
 

With the exdsting railway system available within the SADCC region
 
and with the available transport and communications facilities 
within the country which would be further strengthened during the
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coming years, no difficulty is envisaged in the procurement of any 
raw materials available 
within the region or distribution of 
manufactured formulations in the different areas within the
 
country. Basic technical materials will have to be 
practically
 
imported.
 

6 TERNS OF REFERENCE FOR THE STUDY 

- To estimate the cuut:ent and future requirement of pesticides and 
insecticides formulations, item-wise and end-use application 
wise, within the country. 

- To work out the size of a viable production capacity, detailing
product-mix and phased programme (if necessary), taking into
 
account the country's demand and overall regional view in terms 
of demand, capacity and production details.
 

- To establish the feasibility of a viable production activity 
with sufficient operational flexibility, for the manufacture of 
important pestic ide/insecticide formulations (including
 
granules, wettable powders and flowable dilutions) to meet the 
current and developing usagc. 

- To Identify a suitable location for the project. 

- To provide detailed engineering, technical and financial 
particulars of the project, including cost estimates of civil 
works, specifications of plant and machinery, process flow
charts and technology requirements, pollution and effluents 
control and management, production oosts, distribution costs, 
income and profitability, etc. 

- To identify appropriate technology source for the proposed mann
facturing activity, spell technology transfer arrangements, and 
provide a detailed Action Plan for the implementation of the 
project. 

7. ESTIMATED COST OF THE PROJECT 

£50,000.
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PESTICIDE/INSECTICIDE FORMULATION PLANT IN SWAZILAND 



1 * INTRODUCTION 

Insecticides and pesticides form-ilations constitute an essential 
requirement for controlling insects and pests that cause economic 
damage to crops and ornamental plants and are hazardous to animal 
and human health. Estimates suggest that the total annual loss to 
agriculture and other crops through pests may range anywhere from 
10 to 20% in different countries, developing countries like 
those
 
in the SADCC region being nearer to the 20% range. Insects on the
 
other hand cause diseases like malaria, filariasis, trachoma, etc, 
which have a sizable to colossal magnitude in underdeveloped and 
developing countries such as those in the SADCC region. Use of 
insecticides and pesticides can, therefore, be neglected only at 
the cost of unwanted damage to and loss of crops and animal and 
human life. 

The use of pesticides and insecticides has been increasing ct a 
fast rate in SADCC countries. However, while in such countries as 
Zimbabwe and Mozambique the application of pesticides and insecti
cides is comparatively much advanced, it ic, rather at a lower 
level in such others as Angola, Malawi and Swaziland. The esti
mated demand for pesticides and insecticides during 1982-83 is 
about 39,400 tonnes, during 1987-88 is likely to be of the order
 
of 63,400 tonnes, while the existing formulation capacity is about
 
52,000 ronnes per annum (all in terms of technical materials). 
The actual production appears to be very much less. There is thus 
an ohvious scope for the creation of an additional capacity of 
15,000 tonnes (in terms of technical materials) on an 80% capacity 
utilisation basis. Simultaneously, effective steps have to be 
undertaken to make the existing units (some of which are cloced) 
fully functlonal. 

Manufacture of pesticlide and insecticide chemicals and fornu
lations has been selected by the SADCC industry Ministers as an 
industry in which regional Industrial co-operatiork would be desir
able and worthwhile. A regional Insecticide/Pesticide Formulation 
Industry Plan has already been prepared by the SADCC countries, a 
copy of which is attached at Annex 1. The regional plan of action 
incorporatus a spectfic project 
for the development of an Insecti
cide and Pesticide Formulation Unit in Swaziland, which is now 
being elaborated for feasibility study. 

2. PROPOSED PROJECT
 

2.1. DESCRIPTIGH OF THE PROJECT 

Development of the manufacture of pesticide and Insect icide formu
lations, capacity 4,000 Lonnes (in terms of technical materials) 
per year, in Swaziland. 

It would be advisable to develop a multi-purpose formulation 
capacity for dusts, emulsifiable concentrates, wettable powders, 
liquid formulations, granules and flowable dilutions with required 
flexibility to effectively cater to developing demands. 

- 34 - 'Z 



2.2. P.OJECT RATIONALE 

Sugar cane is the most important agricultural crop in Swaziland. 
In terms of pesticide formulations, herbicides are reckoned to be 
of bulk use. Some insecticidal compositions, wettable powders and
 
liquids primarily, 
are in demand for public health use including
 
disease control. 
 There may be additional developing uses for
 
pesticide/insecticide formulations. 
 The demand during 1982-83 is
 
estimated at tonnes.
2,500 There is at present no formulation
 
activity within the 
country. There is thus obviously a need to
 
establish a viable formulation activity to cater 
to domestic
 
requircments.
 

3. BACKGROUND
 

The existing formulation activity in the SADCC region spreads 
over
 
15 units, of which only the 4 units one
- each in Tanzania, 
Zimbabwe, Zambia and 
Mozambique are furctional. The manufacture
 
is heavily tilted towards liquid 
(including emulsifiable concen
trates) formulations. 
 Apart from ducts, which are manufactured
 
very little, formulations 
like wettable powders, herbicidal formu
lations and granule preparations, which enjoy developing 
usages
 
arc produced to a very limited extent.
 

The regional plan, therefore, emphasised the establishment of one 
multi-purpose formulation capacity in such countries as Swaziland 
where it does not exist, and 
making the existing units functional
 
in other countries particularly by providing balancing 
facilities
 
for formulations for which they are not equipped. 

4. RAW MATERIAL SITUATION 

Basic te-'hnical materials used in the formulation activity include
 
benzene hexachloride (BHC), Dichlorodiphenyltrichloro ethane
 
(DDT), Endosulphan, Carbaryl, dieldrtn, aldrin, lindane, diazinon,
 
toxaphane, dicophol, diofon, malathion, fenitrothion, tetradlofon,
 
2,4-Dichloro phenoxy acetic acid, 
copper salts, etc.
 

Besides 
 the active r; w materials - formulations manufacture 
activity requires (a) bulk of inert materials and diluents - china
 
clay, bentonite, talc, other absorptive clays; and (b) solvents,
 
surfactants and emulsifers, etc.
 

Most of the basic technical materials, except sorce small off-take
 
items such as 
copper salts and 2,4 dichlorophenoxy acetic acid,
whose manufacture is proposed for development within the SADCC 
region, will have to be imported. 

Some solvents may be available within the region after some 
time,
 
particularly if a petro-.chemical 
 complex comes into existance.
 
Some types of surfactants arid emulsifiers 
may also be available 
from within the region when the proposed projects come up.
However until then the raw materials, except for some inert earths 
aid clays which may be available within the region, will have to 
be imported.
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5. SADCC TRADING LOGISTICS
 

With the existing railway system available within the SADCC region

and with the available transport and cowmunicatione facilities
 
within the country which would be further strengthened during the
 
coming years, no difficulty is envisaged in the procurenent of any
 
raw materials available within the region or distribution of manu
factured formulations in the different areas within the country.
 
Basic technical materials will have to be practically imported.
 

6. TEMMS OF REFERENCE FOR THE STUDY 

- to estimate the current and future requirement of pesticides and 
insecticides formulations, item-wise and end-use 
application
 
wise, within the country.
 

- To work coit the size of a viable production capacity, detailing 
product-mix and phased programme (if necessary), into
taking 

accouLIt the country's demand and overall regional view in terms 
of demand, capacity and production details. 

- To establish the feasibility of a viable production .rtivity 
with sufficient operational flexibility, for the manufacture of 
important pesticide/insecticide formulations (including 
granules, wettable powders and fiowable dilutions) to meet the 
current and developing usages.
 

- To identify a suitable location for the project. 

- To provide detailed engineering, technical and financial 
particulars of the project, including cost estimates of civil 
works, specifications of plant and machinery, process flow
charts and technology requirements, pollution and effluents 
control and management, production costs, distribution costs, 
income and profitability, etc. 

- To identify appropriate technology source for the proposed 
manufacturing activity, spell technology transfer arrangements, 
and provide a detailed Action Plan for the implementation of the 
project. 

7. ESTIMATED COST OF TUE PROJECT 

£50,000.
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PESTICIDE/INSECTICIDE FORMULATION PLANT 

IN ZIDAMM,; 



1.. INTEDDUCTION 

Insecticides and pesticides formulations constitute an essential 
requirement for controlling insects and 
pests that cause economic
 
damage to crops and ornamental plants and are hazardous to animal 
and human health. Estimates suggest that the total annual loco to
 
agriculture 
an. other crops through pests may range anywhere from 
10 to 20% in different countries, developing countries like those 
in the SADCC region being nearer to the 20% range. Insects on the 
other hand cause diseases like malaria, filariasis, trachoma, etc, 
which have 
a sizable to colossal magnitude in underdeveloped and
 
developing countries such 
as those in the SADCC region. Use of
 
insecticides and pesticides can, therefore, be neglected only at 
the cost of unwanted damage to and loss of crops and animal and 
human life. 

The use of pesticides and insecticides has been increasing at a 
fast rate in SADCC countries. However, while In such countries as 
Zimbabwe and Mozambique the application of pesticider and 
insecticides Is comparatively much advanced, it is rather at a 
lower level in such others as Angola, Malawi and Swaziland. The 
estimated demand for oesticides and insecticides during 1982-83 is
 
about 39,400 tonnes, during 1987-88 is likely to be of the order 
of 63,400 tonnes, while the existing formulation capacity is about
 
52,000 tonnes per annum (all in terms of technical materials). 
The actual production appears to be very much less. There is thus 
obvious scope for the creation of an additional capacity of 15,000 
tonnes (in terms of technical materials) on an 80% capacity 
utilisation basis. Simultaneously, effective steps have to be 
undertaken to make the existing units (some of which are closed) 
fully functional. 

Manufacture of pesticide and insecticide chemicals and 
formulations has been selected by the SADCC industry Ministers as 
an industry in which regional industrial co-operation would be 
desirable and worthwhile. A regional Insecticide/Pesticide Formu
lation Industry Plan has already been prepared by the SADCC coun
tries, a copy of which is attached at Annex 1. The regional plan
of action incorporates a specific project for the development of 
an Insecticide and Pesticide Formulation Unit in Zimbabwe, which 
is now being elaborated for feasibility study.
 

2. PROPOSED PROJECT
 

2.1. DESCRIPTION OF THE PROJECT
 

Development of the manufacture of pesticide and insecticide formu
lationp, capacity about 5,000 tonnes (in terms of technical 
materials) per year, in Zimbabwe. 

The project would be designed to develop a multi-purpose formu
lation capacity for dusts, emulsifiable concentrates, wettable 
powders, liquid formulations, granules ard flowable dilutions with 
the required flexibility to effectively cater to developing 
demands. 
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2.2. PROJECT RATIONALE 

Maize, cotton, sugar cane, soyabean, tobacco and coffee are the
 
important crops in Zimbabwe. In terms 
of pesticide formulations,
 
herbicides may be accounting for 50% and fungicides 10% of the 
potential use applications. Insecticidal compoqitions for disease
 
control ,.count for about 40% of 
the total requirement.
 

The consumption of formulations during 1981-82 and 1982-83, in
 
terms of technical materials, is estimated at 10,000 tonnes, while
 
the demand during 1987-88 is estimated at 16,000 tonnes. There
 
exists a formulation capacity (mostly for liquid formulations) as
 
two units, for about 12,000 tonnes of formulations (in terms of 
technical materials) per year. 
A gap of about 4,000 tonnes there
fore still exists besides the need to develop facilities for turn
ing out different types of formulations for specific end
 
applications.
 

BACKGROMUND 

The existing formulation activity in the SADCC region spreads 
over
 
15 units, of which only 4 - including I in Zimbabwe - are 
functional. The present manufacturing activity is heavily tilted
 
towards liquid (including emulsifiable concentrates) formulations.
 
Apart from dusts which are manufactured very little formulations 
like wettable powdees, herbicidal formulations and granule
preparations which enjoy developing usager are produced to a very 
limited 
extent. The regional plan, therefore, emphasised the
 
establishment of one multi-purpose formulation capacity in coun
tries like Malawi, Swaziland and Zimbabwe and upgrading/expanding
 
the existing units in other countries and making them functional
 
for turning out formulations to meet specific end-use
 
requirements.
 

4 * RAW MATERIALS 

Basic technical materials used in the formulation activity include
 
benzene hexachloride (BHC), Dichlorodiphenyltrichloro ethane
 
(DDT), Endosulphan, Carbaryl, dieldrin, aldrin, lindane, diazinon,
 
toxaphane, dicophol, 
 dalapon, malathion, fenitrothion,
 
tetradiofon, 2,4-Dichloro phenoxy acetic acid, copper salts, etc.
 

Besides the 
 active raw material!h - formalations manufacture
 
activity requires (a) bulks of inert materials and diluents 
china clay, bentonite, talc, other absorptive clays; and (b) 
solvents, surfactants and eniulsifers, etc. 

Most of the basic technical materials, excc.pting some small off
take items such as copper salts and 2,4 Dichlorophinoxy acetic 
acid, whose manufacture is propo ied for development within the
 
SADCC region, will have to be imported.
 

Some solvents may be available within the regicn after 
some time,
 
particularly if a petro-chemical complex comes into existence. 
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However until then the raw materials, except for some inert earths
 
and clays which may be available within the region will have to be
 
imported.
 

5. SADCC TRADING LOGISTICS 

With the existing railway system available within the SADCC region 
and with the available transport and communications facilities 
within the country which would be further strengthened during the 
coming years, no difficulty is envisaged in the procurement of any 
raw materials available within the region or distribution of manu
factured formulations in the different areas within 
the country.
 
Basic technical materials will have to be practically imported.
 

6. TERMS OF REFERENCE FOR THE STUDZ 

- To estimate the current and future requirement of pesticides and 
insecticides formulations, Item-wise and end-use application 
wise, within the country. 

- To work out the size of a viable production capacity, detailing 
product-mix and phased programme (if necessary), taking into 
accounL the country's demand and overall regional view in terms 
of demand, capacity and production details. 

- To establish thu feasibility of a viable production activity 
with sufficient operational flexibility, for the manufacture of 
important pesticide/insecticide formulations (including
 
granules, wetLabte powders and flowable dilutions) to meet the 
current and developing usages. 

- To identify a suitable location for the project. 

- To provide detailed engineering, technical and flnancial 
part iculars of the project, including cost estimates of civil 
works, specifications of plant and machinery, process flow
charts and technology requirements, pollution and effluents 
control and management, production costs, distribution costs, 
income and profitability, etc. 

- To identify appropriate technology source for the proposed manu
facturing activity, spell technology transfer arrangements, and 
provide a detailed Action Plan for the implementation of the 
project.
 

7. ESTIMATED COST OF THE PROJECT 

£50,000 



PESTICIDE CHEMICAL PLANT IN TANZANIA
 



I UITODUCTIOM 

Pesticides and Tnsecticides are in increasing demand in all the
 
SADCC countries for developing applicati.ns for crop protection
 
and diseqoe control. The actual usage would much increase with 
the establishment of manufacturing activity within the region. 
The estimated demand for pesticide/insecticide formulations in 
the SADCC region during 1982-83 is estimated at 39,400 tonnes and 
is likely to be of the order of 63,400 tonnes during 1987-88, 
both in terms of technical materials. The existing formulation 
capacity (mostly for simple and liquid type formulations) is of 
about 52,000 tonnes per annum (in terms of technical materials). 
There does not at present exist any manufacturing capacity for 
basic insecticide and pesticide technical materials.
 

Manufacture of pesticide and insectide chemicals and formulations
 
has been selected by the SADCC Industry Ministers as an industry 
in which regional industrial co-operation would be desirable and 
worthwhile. A regional pesticide chemicals and formulations 
manufacturing plan has already been prepared by the SADCC member 
countries, a copy of which is attached at Annex i. The regional 
plan of action incorporates, besides strengthening and esablish
ment of new formulations activity in different countries, setting 
up of a plant each in Tanzania and Zimbabwe for the manufacture 
of two simple basic technical materials (viz. copper salts
 
(mainly oxychloride) and 2,4-D sodium salt, etc.
 

The important pesticide/insecticide basic technical materials
 
include DU, BHC, Endosulphan, lindane, carbaryl, malathion,
 
aldrin, dieldrin, toxaphLne, dicophol, dalapon, atrazin, simazin, 
paraquat, copper salts, and 2,4-D sodium and amine salts etc.
 

The manufacture of pesticide actlve ingredients is generally a 
complex manufacturing activity requiring elaborate facilities, 
high investments, complex technology, detailed process know-how 
and specialised management and operational controls. in most of
 
the cases this also requires availability of certain bulk chemi
cals, from mineral, petro-chemical and other resources, for
 
ensuring viable operations. Simultaneously, by the very nature 
of these projects, it would require large instillations to be 
commercially viable for the manufacture of most of such technical 
materials. However a start could be made with the manufacture of
 
selected low tonnage chemicals such as copper sulphate and copper 
oxychloride and 2,4-D, (2,4-Dichlorophenoxy acetic acid) sodium 
salt. Copper sulphate, oxychloride and oxides are used as fungi
cides mainly in the form of wettable powders, while 2,4-D salts 
are used as herbicides in the form of dust, liquid and flowable 
dilutions.
 

The requirement of copper salts in the SADCC region by 1987-88 is
 
estimated at 6,000 tonftes and a viable manufacturing activity can
 
be set up based on a capacity of about 3,000 tonnes per year, 
which can gradually be expanded to meet the developing
 
requirements.
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2. PROPOSED PROJECT 

2.1. DKSCRIPTION4 OF THE PROJECT 

Development of the manufacture of pesticide basic chemicals;
 
copper sulphate and copper oxychloride, 3,000 tonnes per year in
 
Tanzania.
 

2.2. PROJECT RATIONALE
 

Copper sulphate, and more so copper o-cychliride, is extensively 
used as fungicidal formulation, mainly on coffee plantations. In
 
Tanzania, which appears to be the biggest user of fungicides in
 
the SADCC countries. 3,566 tonnes of copper fungicides were
 
imported as wettable pc-Rders, for coffee plantations during 1977.
 
The corresponding requirement fcr copper salts (as oxychloride)
 
would be around 1,800 tonnes, which may reach around 2,500 tonnes
 
during 1987-88. Cenerally, a project for the manufacture of
 
3,000 tonnes per year of copper salts (mainly oxychloride) is 
considered viable and can be set up in Tanzania.
 

3. BACKGROUND 

Among the SADCC countries, Tanzania at present has the highest 
formulation capacity for different types of insecticide/pesticide
 
formulattons. I' is also the biggest consumer of fungicides. It 
is well connected to other SADCC countries to be able to export 
to them the copper salts for any formulation activity. The 
proposed project located in Tanzania would be able to effectively
 
serve the needs of SADCC countries.
 

4. RAW MATERIAL SITUATION 

Copper scrap/waste, sulphuric acid, caustic soda and salt
 
constitute the essential raw materials for the proposed
 
manufacturing activity. Copper scrap/waste and salt could be 
availaDle from local markets and Zambia. Sulphuric acid and
 
caustic soda would be available from the developing projects
 
within the region, and can be imported during the intervening 
period.
 

5. SADCC TRADING LOGISTICS
 

Tanzania has sufficiently developed transport and commmunications
 
facilities as well as trading channels within the country. There
 
exists a railway system linking most of the SADCC countries. The
 
envisaged development of regional transport and communications
 
facilities would further ease the trading and transport opera
tions within the SADCC countries. Tanzania has the port facili
ties for the import of raw materials. No trading and transport 
problems are foreseen as a handicap to the project development.
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6. TEMS OF REFEReNCE FOR THE STUDY 

- To estimate the present and potential requirement of copper 
salts (copper oxychloride and copper sulphate) end-use 
application wise, within the country and in the SADCC region.
 

- To establish the feasibility of the establishment of 
manufacture of copper oxychloride and copper Palphate, to the 
tune of about 3,000 tonnes per year (or of a modified size
 
corresponding to estimated demand by say 198#-88) 
to meet the
 
regional requirements. 

- To identify a suita,'- o- arion for the project. 

- To provide detailed engineering, technical. and financial
 
particulars of the project, including cost estimates of civil 
works, specif~cations of plant and machinery, process flow
 
charts and technology requirements, pollution and effluents 
control and management production costs, distribution costs, 
income and profitability, etc. 

- To identify appropriate technology source for the proposed 
manufacturing activity, spell technology transfer arrangemenLs 
and provide a detailed Action Plan for the implementation of 
the project. 

7. ESTIMATED COST OF THE PROJECT 

£50,000. 
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PESTICIDE CHEMICAL PLANT IN ZIMBABWE 

*12 Y~v 



1. INTRODUCTION 

Pesticides and Insecticides are in increasing demand in all the 
SADCC countries for developing applications for crop protection 
and disease control. The actual would much
usage increase with
 
the establishment of manufacturing activity within the region.
 
The estimated demand for pesticide/insecticide formulatione in 
the SADCC region during 1982-83 is estimated at 39,400 tonnes and
 
is likely to be of the order of 63,400 tonnes during 1987-88, 
both in terms of technical materials. The existing formulation
 
capacity (mostly for simple and liquid type formulations) is of 
about 52,000 tonnes per annum (in terms of technical materials). 
There does not at present exist any manufacturing capacity for
 
basic insecticide and pesticide technical materials.
 

Manufacture of pesticide and 
insectide chemicals and formulations
 
has been selected by the SADCC Industry Ministers as an industry
 
in which regional industrial co-operation would be desirable and 
worthwhile. A regional pesticide chemicals and formulations 
manufacturing plan has already been prepared by the SADCC member 
countries, a copy of which is attached at Annex 1. The regional 
plan of action incorporates, besides strengthening and esablish
ment of iew formulations activity in different countries, setting 
up of a plant each in Tanzania and Zimbabwe for the manufacture 
of two slnple basic technical materials (vliz. copper salts 
(mainly oxychloride) and 2,4-1) sodium salt, etc. 

The important pesticide/insecticide basic technical materials 
include DDT, BHC, Endosul phan, lindane, carbaryl, malathion, 
ah(rin, dieldrin, toxaphane, dlcophoI, dalapon, atrazin, simazin, 
paraquat, copper salts, and 2,4-I) sodilm and aminu salts etc. 

The manufacture af pest icide act [ye Ingred ients is geoeral ly a 
complex ,nanufactmLring activity requiring elaborate facilities, 
high investments, complex technology, detailed process know-how 
and specialised management and operational controls. In most of 
the cases thL:; also requlres availability of certain bulk chemi
cals, from mineral, petro-chemical and other resources, for 
ensuring viable operations. Simultaneously, by Lhe very nature 
of these projects, it would require large installations to be 
commercially viable for the manufacture of most of such technical 
materials. However a start could be made with tht mamnfacture of 
selected low tonnage chemicals such as copper sulphate and copper 
oxychloride and 2,4-1), (2, 4 -Dichilorophenoxy acetic acid) sodium 
salt. Copper sulphate, oxychlorlde and oxides are used as fungi
cides mainly In the form of wettable powders, while 2,4-D salts 
are used as herbicides in the form of dust, liquid and fLowable 
d ilut ions. 

The requirement of herhicLdes In tie SAi)CC region by 1987-88 is 
estimated at 22,500 tonnes per year, of which the requiremnent of 
basic 2,4-D sodium salt, calculated at 15% of total herbicides 
requirement is estimated at 3,400 tonnes. It is, therefore, 
proposed to set up a unit with a capacity of production of 1,500 
tonnes per year, keeping tile plant and iachinery flexible for a 
gradual Increase In tile output to match the requirement at the 
end of the estimated 5 year period. 
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2. PROPOSED PROJECT 

2.1. DESCRIPTION OF THE PROJECT 

Development of the manufacture of basic pesticide chemical; 2,4-

Dichlorophenoxy acetic acid, 1,500 tonnes 
per year in Zimbabwe.
 

2.2. PROJECT RATIONALE 

Zimbabwe at present is the biggest consumer of herbicides, around
 
5,000 tonnes per yar, the corresponding requirement of 2,4-D salt
 
being of an order of 750 tonnes, calculated on a very conserva
tive estimate of 15% of the total requirement of herbicides being 
2,4-D. This would consitute more than 50% of the effective pro
duction capacity of the unit. The balance of production could 
easily be marketed to other countries in the region, which also 
have 
a sizable demand for this herbicide technical.
 

3. BACKGROUND 

Among the SADCC countries, Zimbabwe at present ranks second only 
to Tanzania in the consumption of pesticides. It also has the 
second highest existing capacity for pesticide formulations. 
Herbicides constitute about 50% of the total end use applications 
of pesticides. Zimbabwe is well connected to other SADCC region 
countries to be able to meet their requirement of this basic 
chemical. The proposed project located in Zimbabwe would be able 
to effectively serve the needs of SADCC countries.
 

4. RAW MATERIALS 

Phenol, chlorine, caustic soda, soda ash, monochloroacetic acid 
and mineral acids are the important raw materials requirement for 
the manufacture of 2,4-D salt. Manufacture of some of these such
 
as caustic soda and chlorine is included in the SADCC regional 
plan of industrial development. Besides, these are the basic 
industrial chemicals, which can easily be imported till alterna
tive facilities for meeting their requirement develop within the 
region.
 

5. SADCC TRADING LOGISTICS 

Zimbabwe has sufficiently developed transport and communications 
facilities as well as trading channels within the country. It is
 
linked to most SADCC countries by a railway system. The
 
envisaged development of regional transport and communications 
facilities would further ease the trading and transport 
operations within the SADCC countries. Zimbabwe is open to sea 
transport through Mozambique and RSA ports to enable import if 
required of raw materials, etc. Thus no trading, or transport 
problems are foreseen as handicaps to project developments. 
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6. TERMS OF REFERENCE FOR STUDY
 

- To estimate the present and potential requirement of 2,4-D salt
 
with the SADCC region by country.
 

- To establish tile feasibility of the establishment of 
manufacture of 2,4-D salt to the tune of about 1,500 tonnes per
 
year (or of a modified size based on estimated demand by say
 
1984-85 with a provision for expanding the capacity further) to
 
meet the regional requirement.
 

- To identify a suitable location for the project.
 

- To provide detailed engineering, technical and financial
 
particulars of the project, including cost estimates for civil
 
woi:ks, specifications of plant and machinery, process flow
 
charts and technology requirements, effluents control and
 
management, production costs, distribution costs, income and
 
profitability, etc.
 

- To identify appropriate technology sources for the proposed 
manufacturing activities, spell technology transfer 
arrangements and provide detailed Action Plans for the 
implementation of the projects. 

7. ESTIMATED COST OF STUDY
 

£50,000
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SECTION VI: 
Farm Implements
 



DEMAND ANALYSIS AND PRODUCTION OF 

FARM IMPLEMENTS 



INTRODUCTION 

A UNIDO study (1979) on the Agricultural Machinery Industry 
observed that the African countries import 5 to 10 times the 
amount in value of foodgrains than of agricultural machinery
 
which contributes to the local production of the same cereals.
 
It is estimated that 80% of African farmers have at their 
disposal only traditional handtools, 15% make use of animal 
drawn equipment and S% employ tractors. 

The picture in SADCC countries is no better than the average 
African picture. In fact, even the supply of handtools is 
constrained by lack of adequate local productton. And the
 
problem of limited usage of other farm equipment including
 
tractors is exacerbated by the foreign exchange difficulties. 
Investment in agricultural equipment is hardly one-hundredth 
of the value of agricultural output. 

This picture however can be changed in only a few yoars by the 
adoption of suitable industry/technology mix and SADCC 
regional cooperation. The analysis in these preliminary 
studies shows that relatively modest investments can lead to 
self-reliance in the production of essential fani implements 
and equipment and spread of industrial activity in the SADCC 
region, in tune with the principal objectives of the Lag"'v
 
Plan of Action and those of SADCC member States.
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2 .	 FARMING IN SADCC REGION 

2.1. 	 An idca of the relative extent of major categories of equip
ment needed for various agricultural activities can be had 
from the import data of Table 2.1:
 

Table 2.1 IMPORTS INTO AFRICA, 1978
 

Value % of
 
Equipment in $ million total value
 

Tractors 	 390 23
 
Pumps 	 326 
 19
 
land tools 298 18
 
Agricultural machines 180 11
 
Building equipment 317 19
 
Engines 114 7
 
Packaging & weighing 50 3
 

Total 1,675 100
 

2.2. 	 The studies here are concerned mainly with the equipment 
needed for the operations specifically linked with agricul
tural production. Broadly, these activitias are:
 

- Land preparation 
- Nursery wirk 
- Planting & applying fertilisers 
- Seeding 	& banking 
- Topping 	& spraying
 
- Harvesting 
- Grading 	 & Marketing 
- Shelling
 

- Uprooting
 

2.3. 	 Besides such modern pactices as the use of high yielding
 
variety of seeds and the application of fertilisers and other
 
agricultural chemicals, timing is very critical to 
the success
 
of an agricultural operation. The usage of tools 
and other
 
agricultural equipment and machinery improves this timeliness 
of various activities in addition to performing operations 
that cannot be done by other means. Specifically, such usage
 
is:
 

- to bring additional land under cultivation by clearing new 
areas and 	by utilising land unsuitable for hand cultivation
 

- to reduce labour requirements especially during peak periods

and to increase labour employment during slack periods
 

- to improve the timing of operations so as to use optimum 
tillage and 
planting dates, to avoid unfavourable weather
 
conditions, to reduce the effects of weeds and to harvest at 
the optimum time
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- to facilitate the introduction of intensive and multiple 
farming 

- to reduce drudgery of agricultural operations
 

- to increase farm productivity and income
 

2.4. 	 Up to 80% of a farmer's work in the cropping season is 
concerned with re-ridging (land preparation) and weeding, and 
these are the operations where he needs the assistance of 
tools and equipment most. Tractors and other engine powered
machinery can especially be useful for activities like seed
bed preparation, general cultivation, plant protection, 
harvesting, threshing, water pumping and land reclamation.
 

TYPICAL SADCC CALENDAR OF CROPPING 

2.5. The major crops of SADCC region include maize, groundnuts, 
cotton and tobacco. A typical calendar of various activities
 
performed and the average man days spent on them for these 
four crops in one of the SADCC countries is given In Table 
2.2.
 

2.6. 	 It will be seen that seasonality of labour inputs is very 
critical. Peak inputs are required during land preparation 
and harvesting stages and, to an extent, at the weeding stage.
Mechanisation of harvesting has been achieved only to a
 
limited extent. Crop-distinct features of harvesting include:
 

Groundnut
 

Harvesting is labour-intensive; timing is critical since the
 
nut starts deteriorating if left in the ground too long; and 
also the harvesting becomes increasingly harder as the soil 
dries.
 

Tobacco 

Harvesting and curing are labour-intensive and timing is 
crucial as over or under-ripe means lower quality. Tobacco 
topping and picking is generally done by hand. 

Cotton
 

Laborious harvesting. Though risk of deterioration is not
 
great the harvest has to be completed in time so that the 
plants can be uprooted and burnt for pest control reasons.
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Table 2.2 TYPICAL AGRICULTURAL CALENDAR (MAN DAYS) IN ONE SADCC COUNTRY
 

Month Maize 


Sept. 	Start land 

preparation 

(7.4) 


Oct. 	 Continue 

land 

preparation 

(12.4) 


Nov. 	Finish land 

preparation 

Plant (21.0) 


Dec. 	Weed 

Fertilise 

(24.8) 


Jan. 	Weed 

(16.1) 


Feb. 	 Weed 

(9.9) 


March -


April 	Harvest 

(12.4) 


May 	 Finish 

(13.6) 


June -


July -


Groundnuts 


Start 	land 

preparation 

(12.4) 


Continue 

land 

preparation 

(14.9) 


Finish land 

preparation 

Plant (17.3) 


Weed 

(22.3) 


Weed 

(14.9) 


Weed 

(14.9) 


Harvest 

(14.9) 


Harvest 

(34.7) 


Harvest 

(34.7) 


Shell 

(19.8) 


Shell 

(19.8) 


(12.4) 


Continue 

land 

preparation
 
(24.8) 


Cotton Tobacco
 

Start land Prepare Nursery
 
preparation (7.4)
 

Land Preparation
 
field (7.4)
 

Nursery work
 
(17.3)
 

Land preparation
 
field (9.9)
 

Finish land Nursery work
 
preparation (17.4) land
 
Plant(29.7) preparation (9.9)
 

Weed 

(22.3) 


Weed 

Spray 

(49.5)
 

Spray 

(7.4) 


Spray 

(7.4) 


Spray 	&
 
Harvest 

(34.7) 


Harvest 

(34.7) 


Harvest & 

Uproot 

(44.6) 


Harvest & 

Uproot 

(52.0)
 

Nursery work(7.4)
 
Land preparation
 
(7.4)Plant(11.l)
 
Fertilise (3.7)
 

Finish fertilise
 
(3.7) 	Weed (27.2)
 

Weed(24.8, Prime
 
Top & sucker
 
(16.1)
 

Prime, Top and
 
Sucker (17.3)
 
Harvest & Cure
 
(37.1)
 

Harvest & Cure
 
(37.1)Uproot(5.0)
 

Harvest & Cure
 
(9.9) Grade &
 
Sell (24.8)
 
Uproot (5.0)
 

Grade 	& Sell
 
(27.2) Uproot
 
(5.0)
 

Grade 	& Sell
 
(24.8)
 

Aug. 
 - Shell Uproot
 
(19.8) (5.0)
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Mafze 

Relatively less 
labour intensive and less sensitive to exact
 
timing. Suoceptible to damage by pests if left too long in
 
the field.
 

FARMING SYSTEMS IN SADCC
 

2.7. All the three major systems of farming - manual-based,
 
animal-based and tractor-based - are prevalent in the SADCC 
Region to varying degrees. Their characteristics are sho4n in 
Exhibit 2.1 Table 2.3 estimates the average power inputs from 
the three sources of labour, animals and tractors, for some of 
the SIDCC countries. It also shows the picture for Africa as
 
a whole in 1980.
 

Table 2.3 PATTERN OF POWER INPUTS
 

Draught
 
Labour animals Tractors
 

Angola 90.6 3.6 5.8 
Malawi 94.5 3.2 2.3
 
Mozambique 90.4 4.4 5.2
 
Tanzania 
 81.6 16.4 2.0
 
Zambia 81.4 12.2 6.4
 
Zimbabwe 63.7 20.6 15.7
 

Africa - 1980 81 
 16 3
 

- 2000 81 11 8
 

Envisaged growth rate
 
% p.a. - 1980-20C0 3.0 1.3 8.0
 

(Based on FAO data)
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------------------------ ------- -- - --------------------------------- 

---------- - ------ - ---- -- -------------- 
-------

--------------------------- ---- ---------- ----------- ------------ 

EXHIBIT 2.1 CHARACTERISTICS OF THE FARMING SYSTEMS IN SADCC REGION
 

Farming systems
 

characteristics 
 Hand farming 
 Animal drawn farming 
 Tractorisatlon
 

Bases of the system Agr;cultural system, basically 
 Agricultural system based 
on Agricultural system making use of
man-dopendent, using human tne use of animals to carry out the motor and more precisely ofstrength to accomplish all tasks 
 all or part of the agricultural the tractor to carry out all 
or
either directly or witn the aid 
 work. This Implies a comple-
 part of the agricultural work.
of simple traditional tools. 
 mentary acriculture/husbandry 
 This Implies In particular a
 
system and the use of 
animal correspondinq set up of the environ
drawn equipment. Zmnt to ensure the operations of 

'mcnInes sets of heavyand 
equlpment. 

T m- .-------------
Machines used 
 * nil (picking) * simple machlne(cart-swing- * tractor* simpie tools (machette-hoe) wilh heavy equipmentplough - harrow) 
 (pinugh - disk harrow - sower
 

* simple machinery to be carried * mare bophisticaTed machinery dril I-trailer)

(back carried sprayer) or 
 (plough - sower - multicultor) * motorisedpushed (cart-hoe) or stationary fixed machinery

(thresher-matopump)
(sheller-pump) 


self-propelled machine
 
Initial investment The purchase COST 
 of the equip- Tne purchase cost of thelevel * The cost of mtorlsed set ofment corresponds to about: 
 equ!prent is evaluated at 
 equipment Including one tractor (45
US$ IO/labourer/5 years for US$3?5/5 years. To this
simple hand tools, Is IP) is evaluated at USS 11,000/5added the cost of 
purchase and 
 years and US$ 16,000 If a thresherless than 'S$ i00/labojrer/5 rearing 
and tralaing an animal 
 is included.


4
years for simple machinery evaluated at US$ 00/animal 

(ox). 

-
Agricultural 



* partial clearing * light preparation of soiloperations performed * preparation of sail* light preparation of soil * sowing * sowingwith appropriate 
 upkeep and protection of 
 * upkeep of cultures 
 * transportation
equipment 
 cultures 
 * light transportation 
 * accessorily: threshing -
Irrigation
 

transformation of products
 

help to harvesting and to tho 


AlI crops: 
 * Crops based on cereals * Crops based on cereals (rice - corn 
-
food crops based on cereals 
 (rice - corn - millet - wheat) - wheat)
roots or fruit 
 Annual cash crops Annual cash crops
- cash crops, annual (cotton - (cotton - groundnut - tobacco)
groundnut) or perennial (palm 

(cotton - soya) or plurlannual 
tree - sugar cane) (sugar cane - jananas)

Perennial crops (palm tree - coffee- for export (coffee - cocoa  - cocoa) 
citrus fruit)
 

-



------------------------------------------ -----------------------------

-- ----- -- ---- - - -- --- ------------- -- - -----

EXHIBIT 2.1 CHARACTERISTICS OF THE FARMING SYSTEMS 
IN SADCC REGION ('ont)
 

Farming systems

characteriu,-ics 
 Hand farming 
 Animal drawn farming 	 Tractorisatlon
 

Categories of farmers * Small Individual farming Medium size family type (less * Middle orand farming units of the f3mily type (less 
large size farming where
 

than 20 ha) the agricultural production Is based on cereals 
or
affected 
 than 5 Ha), but also medium production of waIch Is cash crops Including:

and large plantations, especially based on cereals. - some 
family farming of more than

where much of the work Is 
 20 ha.
 
still manual. 
 - large private farming
 

- private, mixed or State agro
industrial units
 

- State farms
 

product ion co-operatives
 

Posltive aspects of 
 * 	low level of investment with introducing animal 
-	 drawn introducing heavy mechanisationdifferent systems 
 dire- supply vailadle to farming allows to relieve son,3 allows:

farmers from local 
 bottlenecks (preparation of 
 , to valorise waste land
blacksmiths 
 soil) and makes transportation , to increase production by• 	the system Is adapted to tha easier expanding arable land 
Lgro-ecological environment 
 * the investment level Is * to carry out some arduous(cultivation on ridge. with 
 limited and r:de profitable by work (deep till age)several types of plants on 
 an increase in production . eventually to improve thethe same parcel) conditioning Is easily feasible value of inputs by Intro

* 	 the conditioning of the land by farmers (partial grubbing ducing modern farming 
concerns baslcal ly the and land clearning) 	 techniques.control of water 
 maintenance can be carried 
out * Very high attrectlvness of the• 	no training Is essential 
 by local artisans and tractor, as a synonym of 

blacksmiths modern Ity
production can be by craftsmen * Can conpensate for a lack or 
or industrial without requiring absence of farm labourers.
 
major Investments in equipment
 
the low degree of complexity
 
requires little supervision
 

* 	 the system adapts to the 
agro-ecological environment 
without disturbing It. 

~~~~~~~~~~~~~~~~~~- -



for Africa as a whole in 1980, the targetted percentage power

from the three sources in 2000 and the annual growth 
rate
 
required to achieve the targetted percentage mix of power
 
inputs.
 

Potential 	for increasing output
 

2.8. 	 According to the documentation compiled for SADCC 'Regional 
Coordination in Food and Agriculture' the extent of culti
vation practised in the Region is as shown in Table 2.4. 

Table 2.4 	LAND RESOURCES OF THE REGION (1977)
 

Land Utillsation
 
(millions of ha) Other land Inhabitants per


Country Total 
 as a % of hectare of
 
Land Arable Other total land arable land
 

Angola 124.7 1.8 122.9 98.6 3.7
 
Botswana 58.5 1.4 57.1 97.6 0.5
 
Lesotho 3.0 0.4 2.6 86.7 3.0
 
Malawi 9.4 2.3 7.1 75.5 2.2
 
Mozambique 76.5 3.1 73.4 95.9 
 3.1
 
Swaziland 1.7 0.2 1.5 88.2 2.5
 
Tanzania 88.6 6.3 82.3 93.9 2.6
 
Zambia 74.1 5.0 69.1 93.3 1.1
 
Zimbabwe 38.7 2.5 36.2 93.5 
 2.7
 

Note: Arable land refers to land currently under cultivation.
 

2.9. 	 Not only the percentage of arable land needs to be improved,
 
the group on 'Food & Agriculture' also emphasised that con
siderable scope existed for improving 
the output per hectare
 
of the presently utilised land area as is evident 
from Table
 
2.5.
 

Table 2.5 	YIELDS FOR TWO SAMPLE CROPS
 

Average yield per year (1975-77)
 
in tonnes per hectare
 

Country Maize Shelled groundnuts
 

Angola 0.746 0.542
 
Botswana 0.683 1.119
 
Lesotho 0.928 -

Malawi 1.117 
 0.627
 
Mozambique 0.538 0.467
 
Swaziland 1.332 -

Tanzania 0.728 
 0.595
 
Zambia 0.962 
 1.017
 
Zimbabwe 2.831 
 0.716
 

2.10. 	 Appendices I to IX provide a profile of each of the SADCC
 
member states on their land resource, cropping pattern, and
 
the stock, imports and production of farm implements and
 
machinery.
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3. FARM TOOLS AND IMPLEMENTS 

3.1. Corresponding to three major systems of farming in use in 
SADCC as outlined in Exhibit 2.1, there are three main cate
gories of farm tools and implements:-


Category 1:
 

Hand tools and simple manually-operated machines, such as
 
hoes, forks, 
 shovels, spades, axes, machette, citlasses,
 
sickles, scythes, knives, etc; hand wheel-hoe, planters, seed
drills, etc.
 

Category 2:
 

,Animal-drawn implements and manually-operated machines such 
as: ploughs, mould-board ploughs, ridgers, harrows, culti
vators, planters, seed-drills, manure spreaders, etc;
 
threshers, 
choppers, shellers, grinders, mills, decorticators
 
etc; dusters, sprayers, hand pumps, etc; dryers, bins, carts, 
etc.
 

Category 3:
 

Tractor-drawn implements and 
simple power operated machines
 
such as: ploughs, seed-drills, cultivators, harrows, disc
harrows, harvesters, etc; threshers, choppers, shellers,

grinders, mills, etc; dusters, sprayers, pumps, etc; dryers, 
silos, trailers, etc.
 

PRODUCTION PATTERN
 

3.2. Broadly, there are three sectors of industry in which the 
manufacture of the following categories of tools and imple
ments is undertaken:
 

I Artisan and blacksmithy sector
 
II Small industries
 

III Medium to large industry sector.
 

Present position
 

3.3. The present position with respect to supply, production capa
bilities, imports and exports of farm tools and implements for 
each of the SADCC countries is given in Appendices I to IX. 
This is based on the data and information collected during
field visits to all SADCC countries (except Angola), docu
mentation of UNIDO, FAO and ECA and the estimates made in the 
lack/absence of desired Inform.tion.
 

The position as it emerges is summarised in Table 3.1. 
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Table 3.1 FARM TOOLS AND IMPLEMENTS - PRESENT POSITION
 

Country Hand Tools 
Animal 
Drawn 

Tractor 
Drawn Remarks 

Implements Implements 

Angola 
Capacity 
Utilisation 

1 million pa 
50% 

10,000 pa 
12% 

1000 pa 
12% 

Exclusive of pro
duction in arti
san sector. Plans 

include expansion 
of implements cap 
& production of 
1000 pumps p.a. 

Botswana 

till 1981 Imported Imported Imported 
Production of 
to3ls arid animal 

drawn implements 

started in 1982. 

Lesotho Imported Prototype Imported Carts & trailers 
production 

only 
are being pro
duced. 

Malawi 
Capacity 
Average 
prodn. 

1.5 million pa 

5 million pa 

30,000 pa 

3/5000 pa 3/400 pa 

1 large unit 
dominates. 
Diversificaticn is 
planned to utif ze 
space capacity. 

Mozsmbique 
Targetted 
Ptodn. for 
1982 

I million hoes 

70000 machetes 
60000 spades 
1200t shovels 

20,000 
ploughs 

A number of small 
units exist. Agro-
Alfa has 3 
factories. 
& production of 

Major imports 
for 1982 

95 disc 
harrows; 

1000 pumps p.a. 
A $50m renovation 
and expansion of 

150 heavy Beira plant will 
duty disc increase the 
ploughs;39 production to 3,000 
seeders;40 tpa of farm 
subsoilers implements. 
30, com
binerc etc 
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Table 3.1 FARM TOOLS AND IMPLEMENTS - PRESENT POSITION (cont)
 

Animal Tractor
 
Country Hand Tools 
 Drawn Drawn 
 Remarks
 

Implements Implements
 

Swaziland Imported 
 Imported Imported 	 Some implements are
 

supplied with
 

Tinkabi tractor
 

Tanzania
 
Cap ------
 8,110 tonnes p.a. - .... 2 large units
 
Prodn. 30 to 40 % 	 dominate. There are
 

559 tpa 1210 tpa 4656 tpa 	 also about 800
 

blacksmithy and 70
 
small scale units.
 

Zambia
 
Prodn. 0.5 million pa 5000 
 3 medium large
 

ploughs 
 units, expansion of
 
p.a. 	 I unit on hand, 12
 

Imports 0.- p.a. 15000 
 small units.
 
ploughs pa
 
2000 other
 
implements
 

pa
 

Zimbabwe -- All made locally -- Combine 4 major units
 
some exports harvesters
 
(1800-2000 tpa) imported
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4. DEMAND FOR FARM IMPLENNTS IN SADCC 

4.1. The demand in each of the SADCC countries in 1986, taking 1981
 
as the base year, for each of the three categories of farm 
tools and implements is estimated on the following rationale 
and assumptions:
 

HANDTOOLS
 

4.2. 
 The demand for handtools is calculated on the basis of surveys
 
of tool stocks in rural households in Tanzania and Malawi 
(1969 Agricultural census). Average number and weight of 
tools per household are - hoe 3.5 pieces per household (5.5 
kg) and other handtools 6.5 pieces per household with an 
average weight of 
1 kg. per piece. Data on households is
 
based cn population data (IBRO).
 

An alternative estimation method based on handtool usage per 
cultivated hectare was also tried but the 
 results were
 
regarded as less 
reliable. Import and production data were
 
also collected and analysed 
as a basis for the market estimate
 
and used as a cross check for the estimates derived by other
 
methods. Handtool replacement was taken as 4 years, based 
on
 
survey information. 
 The growth rate of demand was based on 
the objective of achieving agricultural production growth

above the populatton growth rates (average 2.5%  3% in SADCC 
area). The assumption made was 4% p.a. and handtool stocks 
are , ; assumed to grow proportionately at this rate.
 

ANIMAL :, WN IMPLEMNTS 

4.3. uemand for ox 
ploughs has been estimated again on 'household'
 
and 'cultivated hectarage' basis. Household data were taken,
 
as above, from Tanzania and Malawi surveys. The number of ox
 
ploughs per household in Malawi and Tanzania is in the range
0.025 to 0.05. For other ox drawn implements, the market is 
not so developed and any projections assume some promotional 
activity by SADCC governments. A survey by the Government of
 
Tanzania (Regional Development Directors 1977) estimated that
 
other ox drawn implements, mainly chains but including harrow,
 
planter, cultivator, ridger etc amounted to 0.36 per trained 
animal. Ox ploughs amounted to 0.3 per trained animal. An 
alternative forecast based on population of trained oxen (FAO 
data except for Tanzania and Zambia %here local estimates are
 
taken) was also attempted.
 

The demand estimate actually used is 
an average of the 'house
 
survey' and the 'oxen-in-use' bases. Tho number of ox drawn
 
implements other than oloughs was assumed to be equal to the 
number of ploughs per animal in use. Import data were also 
used as an alternative check on 
the above estimate.
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The replacement period for ox drawn implements has been
 
assumed to be 5 years at.d the growth rate of implements stock 
5% per annum. This rate is based on the expectation that 
implement introduction will accelerate as rprojected in the FAO 
provisional study 'Indicative World Plan', and taking into 
account the planning targets of a number of SADCC governments 
with regard to the rate of introduction of draft implements. 

TRACTOR DRAWN IHJ.'LEHENTS 

4.4. 	 The demand for these implements is based on estimated tractor
 
stocks. Tool stocks per tractor in Tanzania (Houston Dagg,

FAO, 1978) were used as a lower bound estimate for the SADCC 
area. These were as follows: for tillage equipment, 0.82 per 
tractor-in-use; for planting/seeding 0.14 per tractor-in-use; 
for mowers, sprayers, cutters etc 0.2 per tractor-in-use. 
Total implements according to this basis are 1.16 items per 
tractor-in-use. Other information suggests that this is an 
underestimate. Indian experience, for example, indicates an 
average of about 3 Implements per tractor-in-use. This has 
been taken as an upper bound.
 

Between these two bounds of 1.16 and 3 implements per tractor, 
an overall average of 1.7 pieces per tractor provides a good 
indication for estimating the demand of tractor dr.wn Imple
ments in SADCC. Country to country variations as gathered 
during field visits are also taken into account. The average
 
life and rate of growth in implements stock is taken to be the
 
same as 	 for tractors. The average distribution of tractor 
implements is based on the field sample survey:
 

70% tillage equipment (ploughs, harrows, cultivators, etc 

13% for planting and seeding 

and 17% for other usage, such as spraying, cutting, mowing,
 
etc.
 

The forecast of demand (both replacement and new) computed on
 
the above bases and assumptions is presented in Table 4.1.
 
Both numbers and tonnage units are given.
 

Table 4.2 segregates the total SADCC demand by the major types 
of tools and implements in both numbers and tonnage units. 

DEMAND FOR OTHER AGRICULTURAL EQUIPMENT 

4.5. 	 Besides the three main cat' g'ries of farm implements, an 
estimate is also made of haulage, and processing equipment so 
as to provide a total picture and also because such equipment 
may be fabricated by the same manufacturers. Such equipment 
includes carts, trailers, grain millers and cane crushers.
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Table 4.1 SADCC REGION - FARM IMPLEMENT DEMAND 

ANGOLA 

BOTSWANA 

LESOTHO 

MALAWI 

MOZAMBIQUE 

SWAZILAND 

TANZANIA 

ZAMBIA 

ZIMBABWE 

HANDTOOLS 

198' 1986 

NOS. NOS. 

(000) TONS (000) TONS 

2,325 2,732 i,829 3,324 

100 120 120 145 

500 587.5 608 715 

2,125 2,4-.-7 2,585 3,038 

3,750 4,407 4,562 5,362 

200 235 243 286 

6,849 8,077 8,346 9,818 

1,549 1,820 1,885 2,214 

2,475 2,908 3,011 3,538 

ANIMAL DRAWN 

1981 

NOS. 

(000) TONS 

10.8 486 

1.0 45 

3.2 144 

11.2 504 

19.4 873 

1.3 58.5 

43.6 1,962.5 

11.8 531 

34.0 1,530 

IMPLEMENTS 

1986 

NOS. 

(000) TONS 

13.8 620 

1.3 58.5 

4.1 184 

14.3 643 

24.8 1,114 

1.7 75 

55.6 2,505 

15.0 678 

43.0 1,953 

TRACTOR DRAWN IMPLEMENTS 

1981 1986 

NOS. TONS NOS. TONS 

2,500 2,08G 3,190 2,650 

650 540 830 690 

350 290 420 350 

900 750 1,100 910 

1,820 1500 2,420 2,000 

780 650 950 790 

1,785 1,490 2,280 1,900 

1,300 1,080 1,660 1,380 

7,800 6,500 8,650 7,230 

TOTAL 19,873 23,383 24,189 28,440 136.3 6,134 173.6 7,830 17,885 14,880 21,500 17,900 



Table 4.2 BREAKDOWN OF TOTAL DEMAND BY TYPE OF EQUIPMENT 

handtools 
 Pieces 


Hoes 6,981,000 


Other - (panga, axe
 
sickle, slasher,
 
weeding hoe etc) 12,892,000 


Total 19,873,000 


Animal drawn implements
 

Ploughs (40kg/pc) 68,150 


Other - (harrow, 
planters, chains,
 
cultivators etc)
 
(50kg/pc) 68,150 


Total 136,300 


Tractor drawn implements
 

Tillage equipment
 
(900 kg/pc) 12,520 


Planting/seeding
 
(500 kg/pc) 2,325 


Other - (sprayer, mower 
etc) (800 kg/pc) 3,040 

Total 17,885 


1981 1986
 

Tons Pieces Tons
 

10,471 8,492,000 12,760
 

12,912 P697,000 15,680
 

23,383 24,189,000 28,440
 

2,726 86,800 3,480
 

3,408 86800 4,350
 

6,134 173,600 7,830
 

11,270 15,143 13,630
 

1,160 2,720 1,360
 

2,450 3637 2,910
 

14,880 21,500 17,900
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4.6. 	 This demand is estimated on the following basis and
 
assumptions:
 

Ox Carts 	 UNIDO and local data suggests usage by 10% ef trained oxen 
pairs. 

Trailers 	 Demand calculated on Tanzania FAO survey figure of 0.24 
per tractor-in-use. This may be regarded as a conservative
 
estimate.
 

Cane For countries with significant sugar production. The
 
crushers estimated is based on cultivated hectarage under sugar
 

cane.
 

Grain Based on market estimate of equipment per tonne of pro-
Millers duction of cereal crops. 

4.7. 	 The growth rate of equipment stock is taken as 4% per annum,
 
reflecting a planned acceleration in agricultural output

growth, and accelerated introduction of animal and mechani
cal power. The equipment life in case of ox-carts is taken 
as 5 years and for others, 7 years. 

4.8. 	 Based on the above, the demand forecast for haulage, and 
processing equipment for SADCC countries is presented in 
Table 4.3
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----------------------------------------------------------------

---------------------------------------------------------------

--------- --------------------------------------------

---------------------------------------------------------------

----------------------------------------------------------------

---------------------------------------------------------------

----------------------------------------------------------------

----------------------------------------------------------------

-------------------------------------------------------------

Table 4.3 DEMAND ESTIMATE - HAUILAGE AND PROCESSING EQUIPMENT
 

CANE GRAIN MILL/
 
TRAILERS OX CARTS CRUSHERS RICE MILLER
 

Average weight 1.2 tonne 300kg 430kg 400kg
 

1981 1986 1981 1986 1981 1986 1981 1986
 

Angola 	 Nos. 336 409 720 880 420 511 501 682
 
Tons 401 490 216 264 179 218 224 273
 

Botswana 	 Nos. 69 84 500 610 - - 70 85
 
Tons 83 101 150 183 - - 28 34
 

Lesotho 	 Nos. 21 25 500 610 
 - -	 279 340
 
Tons 25 31 150 183 - - 112 136
 

Malawi 	 Nos. 38 46 900 1,100 477 580 1,300 2,213
 
Tons 45 55 270 
 330 205 249 728 886
 

Mozambique 	Nos. 189 230 1,000 1,220 1,539 1,873 699 851
 
Tons 227 276 300 366 659 802 279 340
 

Swaziland 	 Nos. 86 105 500 610 840 1,022 141 171
 
Tons 104 127 150 183 360 438 57 69
 

Tanzania 	 Nos. 254 309 5,100 6,200 980 1,192 2,239 2,724
 
Tons 306 372 1,530 1,860 420 511 897 1,091
 

Zambia 	 Nos. 150 182 1,400 1,700 336 409 1,260 1,533
 
Tons 179 218 420 
 510 144 175 504 613
 

Zimbabwe 	 Nos. 598 728 5,600 6,800 840 1,022 2,241 2,726
 
Tons 717 872 1,680 2,040 360 438 897 1,091
 

Total 	 Nos. 1,741 2,118 16,220 19,730 5,432 6,609 8,790 11,957
 
Tons 2,089 2,542 4,866 5,919 2,327 2,831 3,726 4,533
 



4.9. Table 4.4 presents a summary picture of demand for agricult
ural equipment segregated by major types, estimated for the 
year 1986 for each of the SADCC countries. 
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Table 4.4 BREAKDOWN OF DEMAND BY TYPE OF EQUIPMENT AND COUNTRY: 1986
 

HANDTOOLS OXEN IMPLEMENTS TRACTOR IMPLEMENTS 
 HAULAGE & PROCESSING EQUIPMENT
 

GRAIN/Hoes OTHER PLOUGHS OTHER 
 TILLAGE PLANTING SPRAYERS CRUSHER RICE TRAILERS OX
 
(000 (000 
 SEEDING MOWERS 
 MILLS CARTS
 
pcs) pcs) (pcs) (pcs) (pcs) (pcs) etc (pCs) 
 (pcs) (pcs) (pcs)
 

Angola 990 1,839 6,900 6,900 2,235 415 542 511 682 409 880
 
Botswana 42 78 650 650 580 110 140  85 84 61C
 
Lesotho 213 395 2,050 2,050 295 55 
 70 - 340 25 610
 
Malawi 905 1,680 7,150 7,150 770 145 185 580 
 1,581 46 1,100
 
Mozambique 1,597 2,965 12,400 12,400 1,700 315 
 405 1,873 851 230 1,220
 
Swaziland 85 158 850 850 665 125 
 160 1,022 171 105 610
 
Tanzania 2,946 5,400 27,800 27,800 1,600 
 300 380 1,192 2,724 309 6,200
 
Zambia 660 1,225 7,500 7,500 1,160 215 285 409 
 1,533 182 1,700
 
Zimbabwe 1,054 1,957 21,500 21,500 6,140 1,040 1,470 
 1,022 2,726 728 6,800
 
Total Nos. 8,492 15,697 86,800 86,800 15,143 2,720 3,637 6,609 11,325 
 2,118 19,730
 

Total tons 12,760 15,680 3,480 4,350 13,630 1,360 2,910 
 2,831 4,533 2,542 5,919
 

Average
 

Unit Weight 1.5kg 1.Okg 40kg 50kg 900kg 500kg 800kg 430kg 400kg 
 1.2ton 300kg
 



5. 	 DEMAND - SUPPLY ANALYSIS
 

5.1. 	 Table 5.1 presents a picture of major enterprises producing
 
farm equipment and the plans and programmes for additional
 
projects unCder consideration /Implementation.
 

5,2. 	 Based on Tables 3,1 and 5.1 and
and the 	other data compiled 

discussions held 
with various officials 
in the SADCC member
 
States, the best 
estimates of supply capacities in 1986 are
 
given in Table 
 5.2. The demand estimates, as computed
 
earlier, have also been included.
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Table 5.1 


ENTERPRISE 


ANGOLA 


BOTSWANA *General Engineering 


Works 


*Vocational training 


institutes 


LESOTHO 	 Vocational training 


institute 


MAJOR ENTERPRISES IN SADCC PRODUCING FARM EQUIPMENT
 

PRODUCT-MIX 
 PLANS AND PROSPECTS ASSISTANCE
 

NEEDED
 

Hand tools 
 * Setting up of capacity * Supply of 

Animal-drawn at Malange for producing capital goods
 

implements 
 0.6 million 	units of 
 * Supply of 	steel
 
Tractor implements farm equipment. 
 components
 

* Technical 

- a $6 million project expertise
 

with external financing
 

Plough planters & Production has been
 

single row 
 initiated in 1982.
 
planters 
 Growth rates of 10% 
p.a.
 

are projected.
 

Animal-drawn 
 Govt. keen on setting up * Action plan for 

equipment a unit to produce tools setting up a
 

and implements. 
 commercially
 
Feasibility 	studies made 
 viable unit.
 

by UNIDO in 1979 and
 

1982. Related studies
 

undertaken by CID (EEC)
 

in 198?.
 



MALAWI 

* 

* 

MOZAMBIQUE
 

SWAZILAND
 

ENTERPRISE 

Agrimal (Malawi) 


Limited 


Farming & Engineer-


ing Services 


Agro-Alfa, Maputo 
- 3 factories 

Beira plant 


Tinkabi 

International 


PRODUCT-MIX 

Hand tools - hoes 


Animal-drawn 

implements 


Tractor-drawn
 

implements
 

Hand tools 
Animal drawn ) 
equipment ) 

) 
Hand tools ) 
& non self- ) 
propelled ) 
equipment ) 

Tractors and tractor 

drawn implements & 

powered equipment 


PLANS AND PROSPECTS 

Diversification to use 

spare capacity for making 

axes, slashers, cane
 
knives, matchetes, and
 
wheelbarrows
 

Renovation & expansion 

of industry, 

New capacity at Beira to 

provide for an output of 

30000 tonnes pa
 

- a $50 million project,
 
civil works under study
 

Commercialisation of the 

pilot project
 

-	 project cost $ 2m. 

ASSISTANCE 
NEEDED 

* 	 Balancing 

equipment 

* Project
 
financing
 

* Technical
 
expertise.
 

* 	Financing
 

* 	Marketing
 



ENTERPRISE 


TANZANIA
 

* Ubungo Farm 


Implements 

Manufacturing Ltd 
- Chinese assisted 

* 	.4beya Implement 


project 


* 	Project at Mwaza 


ZAMBIA
 

* Northland 


Engineering 


* 	Shonga Steel 


*Lenco 


PRODUCT-MIX 


Hand tools 


Animal drawn 

implements 
ploughs 


Hand tools 


Animal drawn 

implements 


Tractor drawn 

implements 


Hand tools 


Animal drawn 

implements 


Tractor drawn
 
implements 

Irrigation
 

equipment
 

Hand tools 


Animal drawn 


implements 


Hand tools
 

Animal drawn
 
implements
 

Trailers
 

PLANS AND PROSPECTS 


Improvement of capacity 


ucilisation 


Full commissioning 


Under implementation 


with Bulgarian 

assistance
 

-	a $35 million project
 

Expansion is envisaged 


that will also include
 
production of tractor 


drawn implements
 

ASSISTANCE
 

NEEDED
 

* Supply of raw
 

materials
 
* Supply of spare
 

parts
 
* Technical
 

expertise
 

* 	Supply of raw
 

materials
 
* Supply of spare
 

parts
 
* Technical
 

expertise
 

* 	Project
 

financing
 

* 	Financing
 

* 	Capital goods
 



ZIMBABWE
 

ENTERPRISE 


* 	Tinto Industries 


* 	Zimplow Limited 


* Bulawayo Steel 


Products 


* 	 United Spring & 

Forging 

PRODUCT-MIX 


) Hand tools 
) 
) Animal drawn 
) implements 
) 
) Tractor 
) implements and 
) small powered 

) equipment 

PLANS AND PROSPECTS ASSISTANCE
 

NEEDED
 



Table 5.2 ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986
 

DENAW SUPPLY (in tonnes)

Other 
 Other
Hand Oxen Tractor Power Trailer manual ly Nand Oxen Tractor Power Tractors manual lytools Impl. impl. process carts operated 
 tools Impl Impl. process carTs operatedEquipment eqpt eq pt. ec pt. eq pr
 

Category no. 1 2 3 
 2,3 Z,3 1,2 
 I 2 3 2,3 2,3 ',2
 

Angola 3,324 
 620 2,650 491 754 
 133 1550 600 800 200 200 50
 

Botswana 145 58 690 
 34 284 6 10 10 .
 .. 
 .
 

Lesotho 715 184 350 136 
 214 28 10 
 - - 4 

Malawi 3,038 643 
 910 1,135 385 121+ 2540 1000 
 - 50 100
 

Mozambique 5,362 1,114 2,000 
 1,142 642 214 
 10,000+ 10,000+ 10,000+ 500 200 -

U, 

Swaziland 286 75 790 507 
 310 12 10 
 10 . .. 
 .
 

Tanzania 9,818 2,505 1,900 1,602 2,232 
 392 5,300 2,725 5,024 640 560 88
 

Z---'ia 2,214 678 1,380 788 
 728 88+ 1,050 500 - - 100 20
 

Zimbabwe 3,538 1,958 7,230 1,529 
 2,912 142 13,600 2,000 8,000 1,500 3,000 150
 

TOTALS 28,440 7,830 17,900 
 7,364 8,461 1,136+ 24,000+ 17,000+ 24,000+ 2,840 
 4,114 408
 

Notes: 1) Other manua!ly operated equIpment (taken as 4% of hand groundnut sheller, planter, chaff cutter,
paddy weeder, hand wheel hoe, winnower, thresher, groundnut lifter, etc.

2) The proposed Belra plant expansion In Mozambique has been taken Into account. 



5.3 

SUPPLY ANALYSIS
 

Perusal 	of Tables 3.1 and 5.1 shows that 
most of the farm
 
equipment production capacity is concentrated in medium/large

scale industrial sector. However, some artisan production 
is
 
known to 	 exist in most SADCC countries, including production
of speciallsed handtools for specific local conditions (e.g.
planting 	 hoes) where large scale production may not be justi
fied. An allowance has been made for such production, and it
 
is assumed that efforts will continue to upgrade artisan pro
duction into 
small workshops with higher levels of equipment.
 
A similar situation exists with regard to small industries and
 
medium/large units. Hcwever, small 
scale factories appear to
 
be more significant in the production of processing equipment
 
(grain mills etc), ox carts and tractor trailers.
 

CERTAIN ASPECTS
 

5.4. 	 Tabli 5.2 has a risk of conveying an optimistic picture - by 
indicating supply in excess of demand, in certain cases 
which may not be the case in reality. There are certain
 
aspects which must be emphasised and given an analytical look.
 

5.5. 	 First is a fundamental characteristic of the engineering
 
industry in general which is its need 
for continual renewal
 
and updating of capital facilities. Experience throughout

both developed and developing countries suggests engineering
 
industries are prone to sickness if such updating and moderni
sation is not taken and facilities allowed to age. 'Rated'
 
capacities get eroded to 
reduced 'effective' capacities. (The
 
converse is also true regular modernisation and motivation can
 
result in output higher than the rated capacity.) It is a
 
moot point whether the present underutilisation of faim imple
ments capacity in SADCC (30-40% in some countries) is due only
 
to limited raw material inputs because of foreign exchange

difficulties. Enhanced supply of raw materials 
and spare
 
parts would certainly raise production, but it is proboble (as
 
some factory visits indicate) that real effective capacities
 
are less than the rated capacities on paper, perhaps because 
of inadequate capital investments in the past. Thus the 
actual uutput may not match the indicated capacities even if 
raw material supply is adequate.
 

5.6. 	 The second aspect relates to tractor drawn implements. The
 
demand for these implements, unlike the first two categories

(of hand tools and animal- drawn implements), depends on
 
tractors whose present supply is constrained by limited
 
imports. As suggested elsewhere, indigenous production of
 
tractors, to any significant extent, is likely to take place

in the late eighties, which would create a surge in demand for
 
tractor drawn implements. Therefore, by then the supply

surplus may not be there. Co-planning of production of
 
tractors and tractor implements is thus necessary, as is
 
possibly being done by Mozambique.
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SADCC Regional Linkages 

5.7. 	 The demand-supply analysis in Table 5.2 
suggests the following
 
linkages:
 

* 	 There is likely to be a shortage of handtools production in 
all countries except Mozambique and Zimbabwe. The latter may 
just be self-sufficient. 

The supply deficit could partly be met from Mozambique.
 

* 	 Tanzania & Zimbabwe will be near self-sufficiency in the 
case of animal drawn implements. Malawi and Mozambique can 
partly meet the deficits in other countries. 

* 	 Tanzania and Mozambique are likely to have s'rplus capaci
ties for tractoc drawn implements which can go towards meet
ing the requirements of countries other than Zimbabwe.
 

* 	 Almost all countries are likely to have supply of other 
equipment such as trailers, carts, etc. less than the
 
demands.
 

5.8. 	 This brings us to the issue of Product-mix. It is assumed 
that certain switching is done within the available capacity 
to produce the kind of imple ments demanded by the market. As
 
many of the manufacturers of agricultural equipment have
 
general engineering and fabrication facilities, the productive
 
apparatus could be utilised to make allied equipment, for 
example, haulage and processing equipment or even non
agricultural engineering goods. Thus excess capacity for any 
one type of equipment cou'd be used to fabricate other equip
ment in short supply (for instance, the diversification by the
 
manufacturer in Malawi), oossibly with only balancing equip
ment, depending on c~.se to case.
 

5.9. 	 The operational capacity utilisation would also tend 
to reduce
 
the actual output available.
 

5.10. 	 Table 5.3 summarises the estimated supply deficits.
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------------------------------------------------

------------------------------------------------

-------------------------------------------------

-------------------------------------------------

-------------------------------------------------

-------------------------------------------------

-------------------------------------------------

-------------------------------------------------

-------------------------------------

------------------------------------------------

Table 5.3 APPROX SUPPLY DEFICITS (mid-1980s)
 

Item of Hand Oxen Tractor Power Trailers Other
 
equipment Tools Impl Impl process carts manually
 

eqpt operated
 
eqpt
 

ategory No 1 2 3 2,3 1,3 1,2
 

Angola 1800 - 1850 250 500 
 80
 

Botswana 140 40 690 30 280 
 6
 

Lesotho 700 180 350 130 10 25
 

Malawi 500 * 910 1000 300 100 

Mozambique * * * 500 400 200 

Swaziland 270 60 790 500 300 12 

Tanzania 4500 - * 960 1760 390 

Zambia 1000 150 1380 750 600 100
 

Zimbabwe - - * - - -

Total 4810 430 5970 4120 4150 913 

= 20,393 tonnes 
= 4,000 tonnes to be met by surplus capacities 

indicated by * above 

Approx Net Deficit 16,393 tonnes, say 17,000 tonnes
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6. 
 MEETING THE DEFICITS : SUGGESTED ACTION
 

6.1. 	 It is proposed to meet the demand of various agricultural 
equipment in SADCC from the productive capacities within the 
region keeping in view the philosophy of SADCC Industrial 
Cooperation. 
 The objectives of attaining self-reliance,
 
decentrallsation, increasing employment the
and spread of
 
industrialisation 
are also shared by all the SADCC member
 
states.
 

6.2. 	 It is in this context that any new capacities proposed are
 
suggested to be 
 started in the following framework (see
 
Exhibit 6.1):
 

Categoty 
 I Hand Tools Artisan sector (blacksmithy)
 

Category II Animal-drawn Small scale sector
 
implements
 
including simple
 
haulage & irri
gation equipment
 

Category III Tractor implements Medium/large units
 
including other
 

powered equipment
 

6.3. 	 The above emphasis will also be in tune with the 
technological
 
and investment parameters associated with each. It 
is import
ant, however, to recognise that choice of industrial sector to
 
promote would depend on the desireo 
product-mix.
 

6.4. 	 Exhibits 6.2, 
6.3 and 6.4 illustrate the characteristics of
 
each industrial sector for the three categories of agri
cultural 	implements and equipment.
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Exhibit 6.1
 

Artisan Small Med/large
 
sector scale scale
 

Hand tools 1 .:... 

Animal drawn . 
implements 

Tractor . *'... ** 

implements 

Product-Industrial Sector Mix
 

The terms small, medium/large are relative, within this
 
particular industry.
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Exhibit 6.2 CHARACTERISTICS OF HAND TOOLS PRODUCTION
 

Artisan/blackemithy 


Units
 

PRODUCTS
 

Hoes, slashers, spade 

forks, sickles 


Some simple manually 

operated machinery 


ANNUAL OUTPUT
 

12000 units 


TECHNOLOGY
 

Simple design 

Production according 

to demand 


INVESTMENT
 

$ 5-20,000 


EQUIPMENT
 

Coal fired hand-

blown forge 


MANPOWER
 

5-9 skilled workers 


Small Scale Units Medium/large Plants
 

All hand tools, Hoes, siashers,
 
Hoes, slashers, spade spades, forks,
 
forks, sickles - some Sickles - some
 
animal-drawn implements animal-drawn
 

All simple manually 

operated machinery 


as hand planters, 


shellers, threshers
 

50,000-100,000 units 


Simple design 

Production in large 

batches 


impelements
 

High quality
 
manually operated
 

machinery
 

1-2 million units
 

Simple design and
 
sophisticated mass
 
production tech

nology. Large
 
batch production for
 
animal drawn
 
implements.
 

US$500,000 to 1 million US$ 2-3 million
 

Forging facility Material preparation 
Welding facility Forging unit 

Welding facility 
Heat treatment 

Machine shop, includ
ing special lines. 

Paint shop. Tool 
room, quality 

control, storing and 

shipping. 

Skilled labour Skilled labour
 
100 Pro"(uction
 

engineers
 
Managers
 
200 plus
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Exhibit 6.3 CHARACTERISTICS OF PRODUCING ANIMAL-DRAWN
 
& RELATED 

Artisan/blacksmithy 

Units
 

PRODUCTS
 

Simple tillage equip-

ment (wood or steel) 

Simple manually 

operated machines 


ANNUAL OUTPUT
 

4-1200 units 


TECHNOLOGY
 

IMPLEMENTS 

Small Scale Units 


Tillage equipment 

sprayers, seeders 

manually operated 

machines as shellers, 


threshers 


20,000 units 


Simple pr3duct design Product design 

Small batch production Production technology 

according to demand 


INVESTMENT
 

iJS$20-50,000 


EQUIPMENT 

Similar to hand tools 

production equipment 

at stage I 


MANPOWER
 

4-9 skilled workers 


US$ 1-2 million 


Similar to hand tools 

Production equipment 

at stage 2 but more 

complete. Forging and 

foundry facility 

(external) 


Skilled labour 

management 

100 


!edium/large Plants
 

Tillage equipment
 
sprayers, seeders
 
manually operated
 
machines, as
 

shellers,
 
threshers,
 
mills and pumps
 

More than 50,000
 

units
 

Product design
 
Production
 
technology for large
 

batch. Production
 
planning.
 

US$ 2-3 million
 

Similar to hand
 
tools production
 
equipment at stage 3
 
but more complete
 
(but excepting
 
special purpose
 

lines)
 
Forging and foundry
 
facilities
 

Skilled labour
 
production engineers
 
management 200 plus
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Exhibit 6.4 CHARACrERISTICS OF TRACTOR DRAN AID ELhrTD 
EQUI.PMENT PRODUCTIOW
 

Artisan/blacksmithy Small Scale Units Medium/large Plants 

Units 

PBODUCTS 

Tractor drawn imple- Ploughs, seed drills Complete line of 
ments are not produ-
ced at this stage 

cultivators, harrows tractor drawn imple
disc harrows, harvester ments and powered 
and some powered 
machinery 

ANNUAL OUTPUT 

3,500 units 

500-1,000 tonnes/year 

TECHNOLOGY 

Product design 
Production in batches 
possible combination 
with animal-drawn 
implements 

INVESTMENT US$ 3-4 million 

EQUIPMENT 

Same as stage 2 
plus structural weld-
ing and machining 
Forging and Foundry 
facility (external) 

machinery, pumps.
 

7,000 units
 

4,000 tonnes/year
 

Product design
 
Production in large
 
batches. Production
 
planr 'g.
 

US$ 4-5 million
 

Material Dreparing
 
machines, power saws
 
machine tools
 
welding machines
 
sheet metal sheers,
 

roll form-ing press
 
shop, mechanized
 
paint line tool
 
room. Quality
 
control receiving
 
and shipping
 
Foundry facility
 
(external) or within
 
plant depending on
 
load.
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SUGGESTED COU1PSE OF ACTION
 

6.5. 	 The course of action to meet the supply deficits for various
 
equipment is suggested below:
 

HAND TOOLS
 

6.6. 	 It is proposed that each SADCC Member State aim at meeting its
 
own requirements. This could be achieved by building 
on the
 
present producr'*.e base existing in the SADCC countries and by
 
encouraging new production in the artisan and small scale
 
sectors, especially for items 
with lower technological com
plexity. Adjustments in product-mix to utilise 
spare capacity
 
of large unit& so as to 
produce more handtools is suggest-d tn
 
the case of Tanzania. Augmentation of productive capecities
 
are proposed in the case of all countries - about 10% in arti
san 
sector, 20% in small scale and remaining with existing
 
large units.
 

ANIMAL-DRAWN IMPLEMENTS AND RELATED EQUIPMENT
 

6.7. 	 Mozambique is expected to be a major source of 
supply for
 
animal-drawn implements once the Beira expansion is 
completed.
 
Additional capacity would be needed 
for the haulage, proceso
ing and related equipment. These capacities are proposed in
 
all the countries - mostly (80-90%) in small scale sector.
 

TRACTOR-DRAWN IMPLEMENTS AND RELATED EQUIPMENT
 

6.8. 	 Mozambique again could be a major source of 
supply. Augmenta
tion of capacities are proposed 
in the case of all except
 
Lesotho and Zimbabwe because of 
the small market in the case 
of the former and existing capacity in the latter case. 
Choice of product-mix would be an important factor. Nearly 
two-thirds of additional capacity proposed is in the medium/
 
large sector.
 

Table 6.1 represents the proposed scheme of achieving the 
required 	output.
 

ARTISAN/BLACKSMITHY SECTOR
 

6.9. 	 A total of 163 units at 
a capital cost of about $2.6 million
 
are proposed. Each unit will produce about 6-10 tonnes of
 
output, 	employ 7-8 people and cost 
around $15,000. These
 
approximate norms been
have taken from UNIDO/FAO
 
documentation.
 

Exhibit 6.5. gives a profile of a typical unit in this sector.
 

SMALL SCALE SECTOR 

6.10. 	 A total of 35 units aat capital cost of about $28.5 million 
are proposed. Their size and output would vary from country 
to country. Typical averages would be:
 

Output 
 - 200 - 500 tonnes
 
Employment - 100 - 200
 
Capital - $ 1 million
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Table 6.1. PLAN OUTLINE FOR MEETING RJETED DEFICIT: MID EIGITIES 

CATEGORY I CATEGORY 2 CATEGORY 3 

COUNTRY 
INDUSTRY 
SECTOR 

HAND TOOLS, 
CARTS SIMPLE 

DRAFT IMPLEMENTS, 
MANUAL EQUIPM-ENT, 

CARTS TRACTOR iMPLEMENTS, 
POWER PROCESSING EQPT. 

TOTAL 
OUTPUT 

PRO0ri 
UNITS 

CAPITAL EMPLOY-
0-NT 

I Artisan units 
II Small scale 

III Med/large scale 
TOTAL 

Botswana I Artisan units 
II Small scale 

III Mad/large scale 
TOTAL 

Lesotho I Artisan units 
iI Small scale 

III Med/large scale 
TOTAL 

Malawi I Artisan units 
II Small rcrale 

III Med/large scale 
TOTAL 

Mozambique I Artisan units 
II Small scale 

III Med/large scale 
TOTAL 

Swaziland I Artisan units 
II Srall scale 

III Med/large scale 
TOTAL 

Tanzania I Artisan units 

OUTPUT (tonnes) 
170 
410 
1300 
1880 

10 
100 
-

110 
50 
-

500 
550 
50 

240 
250 
540 

20 
50 
-
70 
30 

200 
-

230 
340 

OUTPUT (tonnes) 
50 
250 
70 

373 
20 

120 
-

140 
10 

180 

190 
20 

640C 
-

660 
70 

210 
-

280 
20 

540 
-

560 
'-0 

TRAI LERS 
OUTPUT (Tonnes) 

-
150 

i800 
1950 

-
-

200 
200 
-
-
-
-

-
700 
200 
900 
-
-

250 
250 
-

300 
200 
500 

(tonnes) 
220 
810 

3170 
4200 

30 

420 
450 
60 
180 
500 
740 

70 
1580 
450 

2100 
90 
260 
250 
600 
50 

1240 
1290 

30 
5 

5 

1 med 

8 

1 med 

10 
7 

12 

8 
5 

50 

USS 000 
430 
4500 
1550U 
20430 

75 

2250 
2325 
115 

3700 
3815 

'145 
7000 
4000 
1145 

190 

2400 
2590 
100 

5000 
5100

950 

1450 

260 

265 

1375 

300 

1050 

II Snll scale 
III Med/large scale 
TOTAL 

Zambia I Artisan units 
II Snail scale 

I1: Med/large scale 
TOTAL 

Zimbabwe I Ar-lsan units 
III Med/large scale 
TOTAL 

G00and 

800 
-

1140 
140 
100 
900 

1140 
-
-
-

1150 
-

13!0 
110 

1100 
-

'210 
60 

60 

660 
1000 
1660 

540 
400 
940 
-

160 
160 

2610 
1000 
4110 
250 
1740 
1300 
3290 

60 
160 
220 

10 

30 
8 

10 
2000 
2125 

9500 
3200 
13650 
460 

7500 
4500 

12460 
125 

2000 
2125 

2050 

2120 

250 

Total 5660 4780 6560 17000 200 73640 9120 



Exhibit 6,5 A TYPICAL ARTISAN UNIT
 

PRODUCTION FEATURES
 

Machining: 


Forging: 


Heat-treatment: 


Welding: 


no machining
 

pedestal grinder
 

hand forging
 

blacksmith hand tools, charcoal
 

fired furnace with hand-blown bellows.
 

simple quenching
 

quenching tanks
 

possibly arc welding
 

CAPITAL FACILITIES
 

Shop area: 30 to 120 sq. metres
 

Capital
 

equipment: 	 1 50 kg anvil
 

2 Mechanical hand operated forge
 

3 Vice
 

4 Files
 

5 Bolt die set for thread forming
 

6 Hand drills & drill bits
 

7 Hand grinder
 

8 Metal saw and blades
 

9 Square and tape rule 

10 Wood saw 

11 Brace and bit 

12 Oxyacetylene welder
 

Estimated cost = $ 12,500 
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Raw Material Requirements:
 

The steel required for agricultural hand tools should be 
suitable for forging 
 and heat treatment. The following
 
standards should preferably be conformed to:
 

American : SAE 1078
 

British : BS2094 Part 6: forging
 
and drop forging Graue 4
 

or equivalent
 
DINISO standards
 

Such steel would have an approximate composition of:
 

Carbon : 0.72 - 0.85%
 
Manganese : 0.30 - 0.60%
 

Value of 	Production
 

For an output of 4,000 to 12,000 units per annum, the value of 
production could amount 
to $ 10,000 to $ 30,000 per annum. 
The raw material cost would be around one-third of the cost of 
product ion. 

6.11. 	 Exhibit 6.6 provides a profile of a typical small/medium sized
 
unit.
 

Medium/Large Sector
 

6.12. 	 A medium sized unit each is proposed in 
Botswana and Lesotho
 
at a total cost of about $6 million, giving an output of about
 
1,100 tonnes.
 

6.13. 	 In case of other countries, it is suggested that existing
 
capabilities of industry 
 in medium/large sector be
 
strengthened to provide the additional output 
to meet the pro
jected deficit. A total capita. cost of about $ 36 million is
 
estimated on this account. 

6.14. 	 Table 6.2 presents the summary pi.cture of the line of action 
proposed. It should be noe& here that this takes into 
account 	the projects already under implementation which, of
 
course, should have priority in any assistance towards their
 
implementation.
 

Supply of Material Inputs 

6.15. 	 The production of farm implements would call 
for increasing
requirements of castable billets and tool steel. It will be 
appropriate that existing nucleus of steel industry in the 
SADCC region be strengthened and expanded to produce these 
initial material inputs.
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Exhibit 6.6. A TYPICAL SHALL/MKDIUM SIZED UNIT 

PRODUCTION FEATURES
 

Batch quantity: 	 small batch
 

Machining: 	 simple machining
 

lathe, milling, drilling and shaping
 

machines/grinding
 

Fabrication: 	 simple sheet metal work
 

power shear, manually operated and
 

power-operated roll-form machines,
 

nibbling machines
 

Forging: 	 small scale forging
 

oil fired forging hearth, tilting
 

furnace, pneumatic forging hammer
 

or spring forge without fixed dies
 

Heat-treatment: 	 simple salt bath
 

Welding: 	 arc welding ,ith electrodes/shielded
 

arc welding with wire
 

Casting: 	 few castings required, in-plant casting
 

facility not required.
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CAPITAL FACILITIES
 

Cutting shon - Lathe, maximum bore Tool Room & 
75mm, swing 46 cm, Maintenance 

- Hack saw length 92 cm 
- Hand shear - Universal milling 

- Capstan lathe with machine 5HP 
Forge & heat accessories maximum 
treatment shop collect size 4 cm. - Universal cutter 

swing 30 cm, maximum grinder I HP 
- Mechanical drop work piece length 

Press forge 150 tons 16 cm. - Double ended 
- Oil fired frrnace grinding machine 
- Water quenching tanks - Jigs, tools and 
- Blacksmiths tools fixtures - Surface table 
- Shearing machine 
- Abrasive grinders - Hydraulic press - Gauges and tools 
- Dies & tools 1 tonne capacity 

- Precision Lathe 
Fabricating & - Gauges, inspection 
press shop tools & equipment - Maintenance tools 

- Ecertric press - Portable drill 
& equipment 

150 tonnes 12 mm in MS Mechanical Handling 
- Press brake 200 tonnes 
- Manual bending machine - Portable grinder - Hydraulic pallet 
- Arc welding 15 cm diameter truck (hand 

machine 300 amps operated) 
- Nibbling machines Assembly Shop 

to cut 6 mm MS 
- Welding fixtures etc - Assembly fixtures 

- Racks, stillages 
& bins 

- Pedestal grinding machine 
- Oxy-actelyene & brazing - Upright drilling - Conveyors, etc. 

equipment machine 12cm in MS 
- Upright drilling machine 

12 mm dia in MS - Portable drilling 
- Dies and press tools machine 12mm in MS 

Machine shop - Portable grinder
 
15 cm diameter
 

- Pedestal grinder
 
double ended Paint Sho2
 

- Upright drilling - Degreasing vat 
machine 2 5mm dia in MS 

- Dipping plant & 

conveyors etc. 

Estimated cost $ 500,000 to$ I million
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Raw Material Requirements
 

6.18. 	 The material specifications for some of the major components
 
of animal-drawn implements are suggested as:
 

Major Implement SAE Carbon Manganese 
Components No. (%) (%) 

Implement frame 1006-1008 0.08-0.18 0.24-0.60
 
(MS) 1010-1015
 

Springs 1065 0.60-0.70 0.60-0.90
 

Plough beam or 1070 0.65-0.75 0.60-0.90
 
tool bar
 

Plough (plates) 1074 0.70-0.80 0.50-0.80
 

Rake teeth 1078 0.72-0.85 0.30-0.60
 

Scraper, blades, 1085 0.80-0.93 0.70-1.00
 
discs, spring
 
tooth harrow
 

Mower and binder
 
section 1086 0.82-0.95 0.30-0.50
 

Tin holders,
 
knotter discs 1090 0.85-0.98 0.60-0.90
 

Value of 	Production
 

6.19. 	 For an output of 570 tonnes a year of animal-drawn implements,
 
the turnover could be $2-3 million with material cost account
ing for nearly half. The choice of product-mix will, of
 
course, determine the actual operations.
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Table 6.2. SUMMARY OF PROPOSED PLAN 

Medium/large 

scale 

Small Artisan Total 

Production Units 
(Nos.) 

------------

2 medium units 35 
and builc up of 
existing industry 

----------------------------------

163 200 
And build up of 
existing units 

Output (tonnes) 
-----------------------------------------

7,690 7,980 1,330 17,000 
------

Capital 6,000 

($000) plus 36,550 
Empoy0-,1-------------------------------

28,500 2,590 73,640 

Employment Cmos.) 
- ----------

3,200 4,600 
---------------------------------

1,320 9,120 



APPENDIX I 

ANGOLA
 

CROPPING PATTERN
 

Principal crops include maize, 
coffee and sugar. In addition, palm,

cotton, cocoa, tobacco, and sisal are also grown. Cereal production
 
per capiti is low at 70 kgs per annum 
(FAO 1980). The tractor stock is 
relatively high per capita, according to FAO data, reflecting the
 
existence of a significant commercial sector, especially in coffee.
 
Agricultural implement usage would be expected to involve a high share
 
of tractor implements by SADCC standards.
 

The areas and production for major crops are given below:
 

1979 1980 
Area Produr:tion Area Production 

(Ha 000) (tons 000) (Ha 000) (tons 000) 

Cereals 713 378 713 400 
of which maize 600 300 600 320 

Roots, tubers 
 155 2020 155 2070
 
of which casnava 130 1800 130 1850
 

Pulses 120 55 
 110 42
 
Groundnuts 40 20 40 
 20
 
Sunflower 15 10 15 
 10
 

Vegetables, fruit, etc. 655 430 655 430
 
Sugarcane 15 
 420 15 450
 
Coffee 
 200 60 200 40
 
Cotton 13 n.a. 11 n.a.
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AGRICULTURALINPLMEM 

Existing capacities and production of various categories 
 of
 
agricultural implements include:
 

Installed Actual Capacity
 
capacity Production Utilisation
 

Hand tools in nos. 1 million 0.5 million 50%
 

Animal drawn
 
implements in nos. 10,000 1,200 
 12%
 

Tractor implements 1,000 120 72%
 

Plans include:
 

* 	 An agricultural implements project at Malange with an annual capacity 
of 600,000 units. This $6 million project is currently under 
implementation and part of the output is for export. Capital
 
equipment financing and technical assistance is being sought.
 

* 	 Preliminary studies are underway for setting 119 capacity at Malange 
-o make 1,000 pumps per annum. 

TRACTORS
 

The total stock is estimated at 10,000. The FAO data indicates the
 
following import levels:
 

1978 : 850 units
 
1979 : 770 units
 

Trade statistics suggest $8.6 million worth of 
imports of cultivation
 
machinery. A project for the production capacity of 6,000 tractors 
a
 
year is under consideration.
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APPUIDIX IX 

CRCPPING PAT"NN 

Agriculture in Botswana is split into traditional and commercial 
sectors. In 1980 the traditional sector produced about 85 percent of 
the food crop and 32 percent of the cash crop. It accounts for nearly 
94 percent of the area under crop.
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Total Farms, Livestock Held, And Food and Cash Crop Production -
Traditional versus Coumerclal Farm Sectow, 1980 

Category Traditionil Commercial Total 

Total farms (nimber) 80,000 360 80,360 
(99.6%) (0.4%) (100.0%) 

Total smallstock (number) 758,000 28,000 786,000 
(96.4%) (3.6%) (100.0%) 

Total Food Crop Production 38,105 6,695 44,800 
(metric tonnes) L/ (85.1%) (14.9%) (100.0%) 

Total Cash Crop Production 903 1,897 2,800 
(metric tonnes)2/ (32.2%) (67.8%) (100.0%) 

1/ 	 Includes sorghum, maize, millet -,nd beans/pulses. 

2/ 	 Includes groundnuts and sunflowers only. Commercial farmers 
enjoy a virtual monopoly in the production of other cash crops 
such as 	cotton, citrus, etc.
 

SOURC2: 	Traditional versus commercial agriculture in botwana, 
Planning and Sta i;stics Department, Ministry of Agri
cu'.ture: Jine 1981 
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Area planted by type of 
sectors, 1980 

Type of crop 


I Food Crops:
 

Sorghum 


Maize 


Millet 


Beans/Pulses 


Subtotal (Foodcrops) 


II 	Main Cashcrops:
 

Groundnuts 


SunfLowers 


Subtotal 


III All Other Crops 


TOTAL ALL CROPS 

crop in the traditional and commrcial 

Area Planted
 

Traditional Commercial Total
 

----------- (1,000 hectares)---------

142.5 4.3 146.8
 
(97.1%) (2.9%) (100.0%)
 

74.9 5.4 80.3
 
(93.3%) (6.7%) (100.0%)
 

16.9 - 16.9 
(100.0%) 	 (100.0%)
 

23.4 0.2 23.6
 
(99.2%) (0.8%) (100.0%)
 

257.7 9.9 267.6
 
(96.3%) (3.7%) (100.0%)
 

2.4 2.5 4.9
 
(49.0%) (51.0%) (100.0%)
 

5.2 1.9 7.1
 
(73.2%) (26.8%) (100.0%)
 

7.6 4.4 12.0
 
(63.3%) (36.7%) (100.0%)
 

5.4 1.7 7.1
 
(76.1%) (23.9%) (100.0%) 

270.7 16.0 286.7 
(94.4%) (5.6%) (100.0%)
 

Source: Traditional versus commercial 7griculture in Botswana,
 
Planning and Statistics Depdrtment, Ministry of Agriculture,
 
June 1981
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Cattle are the major source of draught power on traditional farms but 
tractors are also used. Tractors are the main source of power on 
commercial farms. 

PMN 	PRIORITIES 

In 1980 the government embarked on an Arable Lands Development 
Programme (ALDEP) which aims to increase arable production by 4-6 
percent per year. One of the major components of the programme is farm 
investment schemes - in the form of credit and subsidies. These 
inrluds, tor instence: 

(i) 	animal draught power scheme provides assistance for the purchase 
of 2-3 oxen or a span of donkeys; 

(ii) 	implements scheme provides assistance for the purchase of an
 
implement package (single row planter and cultivators) and also 
ploughs and harrows. 

A direct subsidy of 35% and loans are provided, payable over 5 years.
 

Implenent : Animal drawn & hani tools 

Data suggests the following:
 

Implement 	 Demand per annum Stock
 

Single furrow plough 	 250 50,000
 
2 furrow plough 	 75 2,000
 
Single row planter 	 450 1,500
 
Cultivators 
 350 2,500
 
Hoes (hand) 100,000 240,000
 

Implements : Tractor Drawn 

Implement 	 Demand per annum Stock
 

Plough 	 250 
 1,300
 
Harrow 	 150 
 1,000
 
Planter 	 200 700
 
Other 	 200 
 800
 

Tractors 

Renewals
 
Year New Registrations Government Private Total
 

1977 204 399 1,286 1,889
 
1978 228 439 1,409 2,076
 
1979 195 447 1,473 2,115
 
1980 255 532 1,727 2,514
 
1981 325 307 1,799 2,686
 

Source: 	Transport Statistics, 1980. Statistics Unit, Ministry of Works
 
and Communications.
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The size mix is estimated as:
 

* 	 50-70 hp (37 - 52 kw) - 70% of total
 

40-50 hp (30 - 37 kw) - 20% of total
 
Less than 40 hp (30 kw) - 5% of total
 
More than 70 hp (5.' kw) - 5% of total
 

MANUFACTURE OF IMPLE AHThTRACTORSiD 

IPL4ENTWS 

Until this year there was no manufacture of either tractor or animal
 
drawn implements in Botswana. The demand has been met by imports.
 
This year a general engineering works and 2 vocational training
 
institutions have been asked by ALDEP to make 150 plough planters and 
conventional single row planters designed by a team of engineers on 
Evaluation of Farming Systems and Agricultural Implements Project
 
(EFSAIP). Tractor, animal-drawn and truck trailers are also made in
 
the country. There are artisan units producing animal drawn carts and
 
hand tools.
 

TRACTORS
 

No tractors are manufactured in Botswana. All tractors sold in
 
Botsw'ana are imported from South Africa.
 

The market for farm machinery in Botswana is very small and the only
 
way of establishing manufacturing of farm implements is by using
 
existing engineering works. Demand for hand tools could be met by
 
encouraging artisan production. The market for farm machinery is
 
likely to grow at a fast pace because of the Government's policy of
 
aiming for food self-sufficiency within the next five years. Ministry
 
of Agriculture estimates an annual growth rate of 10 percent for
 
tractors and implements and 5 to 10 percent for animal drawn implements
 
over the next 5 years.
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MOCHUDI SEEDER 

'(Ilhudi Br igade " 

F,~~ Iob M c 1 1.)~ l r,1l' 

ji T II ~ i1u t ill lI i;,I 1 u; ''h I It 1 1%i " .
 
1ri,1 l i(1 1 ; . :1'0. :0.1 nno . t
C~ll', !W -,l11 t ull,i~ 'l~ I' ] 

,-'ld .h i1,ch-;-(.11~ K t :1ul !It ( 

I' a ed- 000 'ri ng I':t i " o ; ; :u.11 hi, t1e e4oc ,;diae tcr sp It-

MAKGONATSOTLHE TOOL-BAR 

Manu fact uovd by': 

Kgat lng Jcve lopmlt Board
 
PO Box 208
 
MOCIIUBI
 
Blo t ;waina
 

r.TeJl)0n: Mochudi 356 

le i ption: The Makgonatsothlhe , 
Tool-liar has been developed from till 
design;; of existing multi-purpose 
tool-bars. iP is perhaps unique 
in that it hlia been designed for 
eith,:ur ox or donkey draught. 

1I. if; de!;i ned to b fittod with:
 
planter, di.isc-cutltivator, sweeps

for minimum tillage, fertilizer applicator, water-drums (for water trans
port ) and a scotch-cart frame.
 

The basic frame of the tool-bar is made from heavy angle iron, and the
rubber-tyred wheels are mounted on stub-axles. Inplements are attached 
to the main frame with sub-frames which call be positioned variably at 
any position on the main frame. This enhances the adaptability of the 
machi ne: e.g. by being capable of bearing ei 1her one or two planter 
tin its for single or diobleI-row planting. 
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RI IC SORGHUM DE-HULLER AND MILL
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APPDMIX III
 

LFSOU0
 

CROPPING PATTEN
 

The agricultural sector is dominated by siall-holders. Cropped area
 
has declined from 318,900 hectares in 1973/74 to 221,900 hectares in
 
1977/78, a reduction of 30 percent. This is attributed mainly to
 
relative unatractiveness of returns from farming. The average size of
 
holding is about 2 hectares and the majority of the farmers use draught
 
animals. The major crops grown are maize, sorghum, wheat, beons and
 
peas.
 

PLAN PRIORITIES
 

The expansion of agricultural output is a priority, both as a means of
 
raising rural incomes and as a method of reducing the current
 
dependence on imported basic foodstuffs. The long term objective is to
 
transform crop farming, at present mainly subsistance farming, to the
 
production of cash crops for import substitution and export, with
 
forage crop areas in support of livestock production.
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CROP STATISTICS
 

1973/74 1974/75 1975/76 1976/77 1977/79 

Area planted ('000 ha)
 
Maize 
 129.7 107.8 115.5 92.6 111.5
 
Sorghum 
 83.3 54.8 55.4 46.8 62.0
 
Wheat 
 76.0 55.1 59.7 43 9 39.6
 
Beans 19.7 28.1 35.1 17.2 14.3
 
Peas 	 10.2 10.0 13.1 9.7 4.5
 

Total 318.9 255.8 278.8 210.2 221.9
 

Production ('Im.tonnes)
 
Maize 
 122.5 70.3 49.1 1i5.9 143.2
 
Sorghum 
 84.0 37.4 24.5 62.3 85.8
 
Wheat 57.1 45.3 44.6 61.4 57.9
 
Beans 7.5 13.4 8.7 14.7 10.8
 
Peas 
 7.2 5.8 5.8 7.0 4.4
 

Average yield (kg per ha)
 
Maize 944.0 652.0 577.0 
 1567.0 1407.0
 
Sorghum 1008.0 682.0 591.0 
 1466.0 1446.0
 
Wheat 745.0 740.0
822.0 1247.0 1358.0
 
Beans 
 381.0 477.0 292.0 1379.0 974.0
 
Peas 
 706.0 580.0 548.0 844.0 1018.0
 

Source: Bureau of Statistics and data provided by the Lesotho authorities
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To fulfil the above objectives the Government has embarked on various
 
projects. Recently a Basic Agricultural Services Programme (BASP) has
 
been launched. BASP is designed to increase crop output in the
 
lowlands through training and technical assistance, providing equipment
 
repair facilities, marketing, upgrading rural roads and providing
 
credit for both machinery and crop inputs. About 2 years ago a Food
 
Self-Sufficiency Programme (FSSP) was embarked on under the Technical
 
Operations Unit (TOU) of the Ministry of Agriculture. The programme
 
provides a management package to participating farmers, including
 
machinery services and inputs. In 1979/80 8,000 hectares were serviced
 
which have increased to 30,000 hectares in 1980/81. The programme has
 
299 tractors, 95 ploughs, 186 disc harrows, 246 planters, 10 sprayers,
 
40 combines, 5 stationary threshers and othcr equipment.
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Tractors 

The stock of tractors is estimated as:
 

Year New Government Renewals New Private Renewals 
 Total
 

1974 NA 
 NA - - 600
 
1975 44 46 160 
 412 662
 
1976 31 
 97 185 840 1,153
 
1977 27 
 113 174 989 1,303
 
1978 32 173 162 1,060 1,427
 

MANUFACTURE OF ID MM , TRATORS AND C4OUKENS 

IPLE4EWMS
 

There is no manufacturing of hand tools; animal 
and tractor drawn
 
implements. The production been a
only has at vocational
 
(agricultural) training institute where 
they have made prototypes of,
 
among others, an animal drawn plough, 
weeder, cultivator, potato
 
lifter. All implements are imported from South Africa.
 

In 1979 UNIDO carried out a feasibility study on establishing a
 
manufacturing plant for agricultural 
tools and implements and came to
 
the conclusion that the manufacture of agricultural tools and
 
implements was unecomomic due to the low volume of market but could be 
viable if undertaken in an existing facility. In 1981/82 UNIDO carried
 
out a prefeasibility study on the establishment of a forging/casting 
industry. Lesotho National Development Corporation feels that the two,
manufacturing of agricultural tools and implements a forging/and 

casting works, together have more chance of being economically viable.
 
In 1981/82 CtD (EEC) did a study on metallurgical small industries.
 

The agricultural equipment presently produced by artisans 
 and
 
engineering works in Lesotho 
are ox carts, trailers and tankers.
 

TRACTORS
 

There is no production of 
 tractors in Lesotho. All tractors are
 
imported from SouthL Africa.
 

Given the governments's policy towards agriculture, there is going to
 
be a high rate of demand for both tractors and implements and animal 
drawn implements.
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APPEliDIX IV 

MALAWI 

CROPPING PATTERN 

Malawi's agriculture comprises both smallholder and estate sectors.
 
The smallholder agriculture is semi-subsistence, producing nearly half 
of the agricultural exports as well as the majority of the 
country's basic food requirements. The estate sector produces mainly
 
export crops. The small-holder sector accounts 
for 91 percent of the 
cultivated area and its main feature is fragmentation of the holdings.
Maize, groundnuts, tobacco, tea, cotton and rice are the main crops 
grown with maize accounting for almost 70 percent of the cultivated 
area. 

Crop % output grown by farms % output grown by farms 
under 100 ha (approx.) over 
100 ha (approx.)
 

Tea 6 94
 
Maize 87 
 13
 
Tobacco 38 
 62
 
Cotton 100 
 0
 
Rice 100 
 0
 
Sugarcane 0.0 
 100
 

Source: National Sample Survey of Agriculture 

Average of Principal Crops (in 000 ha, 1970s) 

Maize 1,070
 
Sorghum & millet 500
 
Pulses 
 480 
Groundnut 
 450
 
Cassava 
 300
 

PLAN PRIOPJTIES 

The Ministry of Agriculture encourages labour intensive methods of 
production. Tractor hire schemes for smallholders have been tried. 
Currently mechanised services are provided 
 for tenants on large

estates by the estates themselves. There is also usage of power

tillers by the farmers on irrigated projects.
 

IPLEMENTS 

The production of hand tools and animal drawn implements by the main
 
plant of Agrimal (Malawi) Limited has been as follows: 

Hoes Animal Drawn Implements

Year Local Export Total Local Export Total
 

1977 623,611 5,000 628,611 2,010 1,141 3,151 
1978 646,579 42,000 688,579 3,400 3,000 6,400
1979 548,230 22,000 570,230 3,569 2,500 6,069 
1980 395,382 0 395,382 1,700 1,195 2,895
 
1981 379,000 9,000 469,000 779 0 779
 

Plant Capacity 1.5 million 
 30,000
 

- 55 



The stock of tractor drawn implements is estimated below:
 

Othec
Year Tillage Equipment Planting & Seeding 
 (sprayer, movers
 

threshers, etc.)
 

1969 290 
 85 
 15
 
1970 320 
 95 
 20
 
1971 630 
 180 
 30
 
1972 630 
 180 
 30
 
1973 630 
 180 
 30
 
1974 770 
 220 
 35
 
1975 770 
 220 
 35
 
1976 1,000 
 260 
 45
 
1977 1,100 280 
 55
 
1978 1,300 
 300 
 60
 
1979 1,500 
 300 
 60
 

TRACTORS
 

The stock and imports of tractors are given below:
 

Tractors licenced
 

Percent
Year Government 
 Private Total Increase Imported
 

1969 228 424 652 - _
 
1970 283 466 749 15 
1971 318 924 1,242 66 
 -

1972 368 
 540 908 -27 
 -

1973 378 
 503 881 - 3 
 -

1974 453 1,133 1,586 80 
1975 442 972 1,414 -11 
1976 458 1,733 2,191 55 
1977 808 2,119 2,927 34 
 236
 
1978 1,031 2,570 3,601 23 
 365
 
1979 428 
 2,719 3,147 -13 
 400
 
1980  - - - 213 
1981 .... 43
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MANUFACTURE OF IMPL84 NTS, TRACTORS AND C(1P31NETS 

IMPLEMETS 

Hand tools, mainly hoes, are produced by Agrimal (Malawi) Limited.
 
The plant has a capacity of 1.5 million hoes per year but the capacity
utilisation has averaged one-third. 
Major raw materials are imported 
from Zimbabwe.
 

Animal drawn implements are produced 
by Agrimal (Malawi) Limited.
 
They make single furrow ploughs and ridgers, harrows, single row
planters, cultivators and groundnut lifters. They can also make 
shellers and rice threshers. This year they have programmed to
produce animal drawn toolbars developed at Chitezde Machinery Testing
Unit. The plant has a capacity of 30,000 units per year. Ox carts 
are produced in the small scale sector. 

Tractor drawn implements are assembled by Farming and Engineering
Services. They make ploughs, harrows, ridgers rippersand from 
precast frames imported from Zimbabwe who also supply the jigs on
which they are welded. Discs for the implements are imported
South Africa. The number of implements produced in 1975 were 438. 

from 

TRACTORS
 

There are two companies for assembling tractors in Malawi, viz. 
Farming and Engineering Services and Mandala Tractor 
Division.
 
Farming and Engineering Services assemble partly knocked down (PKD)

units of Massey Ferguson tractors imported from the UK. The company 

s owned by LON11RO subsidiaries in Malawi. It has a capacity of 3
units per day. Mandala Tractor division assembles Ford tractoCs (PKD)

from the UK and is privately owned by Mandala 
 Limited (previously
known a!- African Lakes Corporation). Both companies assemble on
demand and the staff is used for service work in between assembly. 
The extent of 
local value added is minimal.
 

CCMPONENTS
 

The only tractor component made locally are batteries, radiators and
front end weights but none of them are used in the assembly of the PKD
 
uni ts.
 

PROSPECTS 

Malawi's manufacture of hoes is averaging 35 percent of capacity and 
that of animal drawn implements is 13 percent. The excess capacity 
can be utilised to supply other SADCC member countries. The Agrimal
plant is planning to diversify its production range to utilise the
idle capacity by manufacturing axes, slashers, cane knives, matchetes 
and wheelbarrows which are all imported aL the moment. This would 
improve their profitability.
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APPMNIX V 

CROPPING PATTERN 

About half of the soil area in Mozambique is said to be suitable for 
agriculture. The land utilisation pattern is broadly as 
follows:
 

Million hectares
 

Total land area 
 76.5
 
Arable & permament crops of which: 3.1
 
Arable 
 2.9
 
Permanent pasture 44.0
 
Forest & woodland 19.4
 
Other land 
 10.1
 
Irrigation, in 000 hectare 68.0
 

(Source: 	Southern Africa: Towards Economic Liberation)
 
Figures estimates for 1977
 

Note:
 

Arable Land refers to land under temporary crops, temporary meadows,
market gardens and grass and temp-rary fallow. Permanent Crop refers
 
to crops which occupy the land for long periods and need not be
 
replanted after each harvest such as coffee, fruit trees, nut trees
 
and vines. It excluded land 
under trees for wood or timber.
 
Permanent Pasture refers to land used for five 
years or more for
 
herbaceous forage crop either cultivated or wild. 
Forest and woodland
 
refers to land under natural or planted stands of trees, whether or
 
not productive, and 
forest which have been cleared but which will be
 
replanted in the foreseeable future. Other Land refers to potentially

productive ]and, built on areas, parks, roads, etc.
 

The present pattern of crop production is broadly as follows:
 

Small holdings: Maize, beans, cashewnuts, sweet potatoes, groundnuts.
 

Large holdings: Sugar, sisal, cotton and tobacco
 

State farming: Wheat, rice, sugar, tea, citrus
 

Cooperative
 
farming: Maize, beans, sorghum, cashewnuts, groundnuts, etc.
 

PLAN PRI(WRrIES 

The major emphasis of Mozambique's 10 year plan is on agricultural
 
development to be achieved through two programmes:
 

1. Progressive co-operativisation of traditional agriculture.
 

In the first phase, co-operatives would be established in each 
of
 
the 100 districts. This would then be broadened 
 onto a 
countrywide programme of rural co-operativisation in the second 
phase, 
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At present, co-operatives account for about half a percent of marketed
 
agricultural production. Nearly 80% comes from the family farms and 
about 15% from the State farms. 

2. E:ipansion of State farming to establish at least one 
agro-industrial complex in each province by 1990.
 

The growth rate of agricultural 9ector in 1981 has been 13% with crop
production increasing by 
12%. The target rate of agricultural growth
 
in 1982 is 32% w.th crop production to increase by 13%. 
 The
 
agricultural output in the Limpopo-Incoinati region is targetted to 
increase by 79% with crop production increasing by 91%.
 

With the implementation of irrigation programmes, 
the area under
 
cultivation would increase considerably from the present barely 5%.
 

Irrigation programmes for Koomali Valley and Limpopo, Oliphant, Ruvoma
 
and Zambezi River areas alone, fcr example, would develop 60,000 
hectares for i.'ltivation. 

IMPLEMEnS 

Please see the main text. 
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IMPL 4EWTS AD TRACTORS 

Implement_ 

The demand for agricultural implements is estimated by UNIDO
 

<19/9) as:
 

Annual Sales - Units (approximate)
 

1979/80 1962 1984 1986 1988 1990
 

Tractor 	chisel ploughs 0 25 50 100 200 300
 

Animal drawn mouldboard
 
plough 
 1700 	 1800 1800 1500 1200 800 

Animal drawn harrows 730 750 800 800 800 800
 
(sections)
 

Animal drawn single row 1100 1200 1200 1300 800 600
 
planters
 

Animal drawn inter row 
 790 1200 13r"? 1 iCO 1400 1400 
cultivators
 

Animal drawn ridgers 0 20 25 50 100 100 

Animal drawn trailers 400 500 500 500 
 400 300
 
(carts)
 

Tractor 	drawn trailers 125 100 100 125 150 
 150
 

Source: 	UNIDO/UNDP Feasibility Study on the Establishment of a
 
Manufacturing Plant for tie Production of Agricultural
 
Tools and Implements in the Kingdom of Lesotho.
 
November, 1979 
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AGRICULTURAL HAND TOOLS
 

li 

0 JI | irP UUL.I', L VM IU I'l .* 

D,tmcri]tin: Tic S dDescription: The MC5 is designed 
an for lighter cultivation than theCultiva~c-,r u; all-nu'ptrd 

cUlT ivato IWi c h i c rl.-,1 :n1 t-,C Standard cultivator, although it 
wed l'iin r-' ,f v:;y~ni is of similar configuration, with 

O- .t 0 tines, tillers and a sweep. TheC!.. 

It i; .'qk ,plp h difeir<nl width is by means of'r adjustable 
types of till('' 'er ih lres a crank-handle, whereas on the 
in thr i n t. 2 mnauild,,ard hler- Standard it is by lever. 
ip t nl p' : 2'] ..%eep i-. the rear 
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SINGLE-FURROW PLOUGH 
 RIDGER
 

Descri:tlr 21 A .single-furrow Description: This animal-drawn
mouldboarc pioough of conventional ridger/cultivator is suitable fordesign with a share made from ridging crops of maize, cotton,
heat-treated steel, 
 tobacco and potatoes. The wings

of the ridging share can be 
adjusted to cultivate rows varying
from 40 cm. to 75 cm. in width. 

Manufactured by: 

Agrimal (Malawi) Ltd 
PO Box 143 
BLANTYRE 
Malawi 

OX-CART
 

Description: The 1.C ox-cart is a 
st rong heavy-duty cart , moUo I. zd on 
a singl- axle fitted with rtyr(-!
wheels. The front and rear paneIS
of the body can be removed for caring long loads, and a 
600 litre galvanized water tank i, available as an extra. 

Manufactured by! manufactured by: 

Brown & Clapperton Ltd Ngolo Industries 
LI LONGIEPO Box 52 


.BLANTYRE
 
Malawi 
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SINGLE-ROW PLANTER
 

Manufactured by:
 

Agrima I ( Malawi) Ltd
 
Pt)Box 143
 
B3LANTYRHE
 

'MaI awl ,I, 

~V 

Do_ '11)tion_ The Agrima! planter
i,; o l ple and rugged construc
tion and a double pitman drive 

, r] ahes the ]iolnting whe], which 
enso
reo,: j i .V seeding. Several
option :-:] :1.:uare available for the planter: fertiliser spreader, cottonse,d ]loter and a range of seed plates suitable lor all sizes of maize,
mi] i,. t , s;orj:hum and I e.ume seuds, 

HARROWS 

Triangula:, Diamond and Zig-zag 

Manufactur-7 !)%: 

Agr'In!i i (Mtlawi jLtd 

Mit I a ,. 

Triangul ir lirrow 

Description: Triangular, Diamond
and Zig-zag Harrows are produced
by Agrimal. The Diamond and Zig
zag harrows are avai lable in sets 
of 2, 3 or 4 depending on the 
power source available and the 
type of cultivation. 

Diamond Ikarrow 

Zig-Zag Ilarro%, 
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CHITEDZE GROUNDNUT CRACKER 4,
 

Manufactured by: 

Chiiedze Research Station
 
Ministry of Agriculture &
 

Natural Resources
 
PO Box 158
 
LILONGWE
 
Mal awi 

To l phone: Li longwe U15 

Descriptinon: The groundnut cracker 
has been developed for cracking the 
sht.ls o, grouncinuts before hand
shelling, as ',alawi produces a large 
amount of 'Chalimbana' groundnuts 
for the confectioner, trade. These 
are larger than the ordinary ground
nut and .'an be damnaged xhen processed
with availabl, groundnut shellers. 10' would be the maxiitum acceptable 
heVO' of d:ioage 'sr these nuts: therefore they are shelled by hand. 

The machin., o of wheels, together by whichcons sts 2 held spring-tension, 
are covered -.3ith rubber from old inner-tubes. A hopper feeds the nuts 
1e twe,'n t h ee,l xhich art- cranked steadily to process the nuts. In 
ettin4 "1ho spr g- oadinug a balance must be strok between 100", undamaged 

nuts and Loo,: t, (k ne I I's.obviously a siren, loading would crack all 
l, but damago scme nut s .vherwas a weak loading vould damage no nuts 

but l:, sine she [is uncracked. Tests ha'.s shown that 5';. damage can be 
mat '!hcd : uncracking: vwhilst 12kg. of nuts can be cracked per 

GROUNDNUT LIFTER
 

hoeri p t on Agrimal manufactore 
a rObust groundout lifter, whose 
design incoerpora te- 2 plough beams 
spaced apart with a groundnut lifting 
blade Th \eight of the implement is 54 kg. 

Manufactured by: 

Agrimal (,Nlalawi) Ltd 
PO Box 143
 
BLANTYRE 
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HAND MAIZE SHELLER
 

Descrivtion: A compact maize-sheller 
for hianoc-ope ration that can be fitted
 
to the siae of a oontainer, allowing

the kerneil. to 6l p int o the containe,

and Ila sin tie cd.,l COhs. out to
 
the :sid,c. Tension is ad.]ustabh.,

accordinlq to to diareto 
 of the maize 
c o bs' 

KUSINJA MAIZE-MILL 

I p:2:'!J,' t1i2f Ihe Kusi nja M; , - i "7es.ignet(l. LO 1)'! .;10 '>'( y l s ' o is of .	 -is"."/ '#:3 

",: t 'tlpX J~L-<,.iI ::"." ai'r~ ;and th,i '. t the' p0 e 	 .souri>.a p;L,-':". Withi ! i 

wih a '.tip ,~t , 	 -1COkg,'hour . '.. 

4.-~ 

I -fA~' l" 

ATOM MAIZE MILL
 

I 

Descr-:tions The .Atom r'it -r 11 1!; i rnai I 	 ie mianTner-mi l designed
powered by a a-7!tP dies,1 	

tobe 	 *onil, . It is fitted with revvrsiblo hammers.screens and se-aled )nearinvs. The average capacity Is about IhOkg per hour. 

.anufactuxd by: 	 Brown & Clapperton 
PO Box 52 
BLANTYRE
 
Ma 1aw 
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PADDY THRESHER
 

Description: Tho threshing drum 
is mounted in an oblong box and is 
operat,'d by means of a foot 
trealdle, allowing the operator 
to ftd the. Sheaves of paddy by 
hand. The capacity of the 
thresher is about 200kg. of paddy
 
per hour. 

Manu fact ured by: 

Agrimal (,Ialawi) Ltd 
PO Box 1.13
 
BLANTYRE
 
lal awi
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TRACTORS 

The above outlined thrust of Mozambique's planning towards 
agricultural development would have major impact on the provision of 
industrial inputs, especially farm machinery and implements. 

Average imports over the last 3/4 years have amounted to 400 to 500
 

tractors per year:
 

Imports of Tractors
 

1973 880
 
1977 900
 
1978 594
 
1979 146
 
1981 409
 
1982 509 (envisaged)
 

Mostly, their average size is around 80 HP. Since 1977, there have
 
been no imports of lower sized tractors. The main sources of origin
 
are GDR, USSR, Romania, Bulgaria, Brazil and England. The tractors
 
imported are essentially for the requirements of co-operative and
 
state farming sectors.
 

PROOhITION PLAN 

In view of the main thrust of Mozambique's planning on agricultural
 
development through the introduction of modern farming practices,
 
including mechanisation, the Government has been considering the
 
establishment of tractor production facilities in the country.
 
Various proposals have been considered over the last 5-6 years.
 

Currently a feasibility study for establishing a tractor factory, near
 
Beira, is under preparation. The project is be set up with Soviet
 
assistance and envisages a production capacity of 3,500 a
tractors 

year to be built up in stages. The tractor size is expected to be 60
 
- 80 HP. According to present indications, the project is likely to
 
be commissioned towards the late eighties. Existing engineering
 
industry facilities including foundry at Beira would be utilised for
 
the tractor project to the extent practicable.
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APPENDIX VI 

SWAZILUM 

CROPPING PATTERN 

Under the prevailing system of land distribution, nearly 60 percent of 
land is held in trust as Swazi Nation Land, and distributed according 
to traditional arrangements. Subsistence farming, carried out mainly 
on small plots (averaging 2.6 ha of crop land per household),
 
contributes about 13 percent of the GDP. Maize is the main staple 
food crop; other major crops include cotton and groundnuts, 

SWAI NATION LAND : AREA AND PRODLKTION OF MAJOR CROPS 
1975/76 - 1977/78 

Quantity Quantity Quantity 
Crop Area ha. produced Area ha. produced Area ha. produced 

m.tonnes m.tonnes m.tonnes 

Maize 59,799 86,105 53,902 68,764 53,902 96,329
 

Groundnuts 
(nuts) 4,142 1,976 2,812 1,584 2,812 1,589 

Cotton (see
 
cotton) 10,130 6,317 
 7r013 7,400 7,013 11,886 

Jugo beans 1,603 1,301 1,766 1,138 1,766 2,744
 

Sorghum 2,826 3,216 1,007 596 1,007 
 538
 

9eans 2,167 1,018 2,116 694 2,116 575
 

Sweet Potatoes 1,803 10,283 550 3,137* - -

Tobacco 561 425 582 441* 582 
 438*
 

Source: Central Statistical Office
 

The principal items in the commercial agricultural sector are sugar, 
wood pulp, citrus, pineapples, cotton ard rice produced on 790
 
plantations with an average size of 800 ha.
 

PLAN PRIORITIES 

The Government is pursuing a programme of developing the traditional 
sector gradually to a semi-commercial mode of production, through land
 
purchase, irrigation and settlement schemes. The establishment of 
rural development areas (RDA) in the early 1970s was designed to 
improve both productivity and incomes of the traditional farmer. RDAs
 
cover a total area of 76,700 ha. The RDA programwe has provided 
tractor hire service, agricultural machinery extension, general
 
extension, rural roads and credit assistance.
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INPLEWiS 

STOCK OF HAND AND ANIMAL DRAWN IMPLEMENTS 

Imlement/Tool 
 Number
 

Hoe 
 126,800
 
Plough 
 35,000
 
Cultivator 
 15,000
 
Matchet 
 21,500
 
Planter 11,680
 
Harrow 
 9,400
 
Sprayer 1,800 

Source: Agricultural Sample Census (Swazi Nation Land) 1971/72.
 

STOCK OF TRACTOR DRAWN IMPLEMENTS 

Implement Swazi Nation Land 
 Individual Tenure Total
 

(Freehold) Land
 

Plough 788 
 571 1,359
 
Harrow 
 279 
 364 643
 
Planter 
 382 
 345 727
 
Cultivator 
 341 
 553 894
 
Sprayer 132 
 228 360
 
Trailer 
 386 1,160 1,546
 
Harves tor 
 - 56 56
 
Maize Sheller 
 - 113 113 

Source: Census of 
Individual Tenure (Freehold) Farms 1975-76.
 
Annual Survey of Swazi National Land (Smallholder) 1976-77.
 

TRACTORS
 

Year Government Private Total 

1978 321 2,239 7,551
 
1979 349 2,357 2,700
 

Source: Annual Statistical Bulletin, 1979.
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MANUACTURE OF IPLMU2ETS, TRICTORS AND C(MPOMOM 

]J4PLNENTS 

There are no manufacturing facilities and all the implements are 
imported.
 

TRWCTORS
 

While the higher HP rated 
tractors are imported, Swaziland has
 
pioneeraed the development of a small, 16 HP tractor.
 

Tinkabi tractor project 

The Tinkabi tractor project was embarked on for the purpose of intro
ducing a low cost nechanised farming system to the smallholder farmer. 
Since 1972 it has been funded by the Swaziland Government as a 
development and prototype production unit. Commercialisation of the
project is currently under consideration. 
 It is estimated that 
E2 million will be needed for capital equipment and initial working 
capital.
 

Th-- project has facilities at Matsapa with a production capacity of 
1,500 tractor units per annum. The tractor is supplied as a package

with ploughs, disc harrow, cultivator, planter and ridger. 
 The
 
implements are made by 
the project under agreement with International
 
Harvester.
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APPENDIX VII 

TANZANIA 

Nearly two-thirds of Tanzania's total land area of 883,600 sq km is 
suitable for agriculture. At present hardly 6-7% is used for farming.
Table 1 provides a picture of land utilisation in Tanzania as in 1985. 
Present area of cultivated land is estimated at around 6 million 
hectares. Traditional methods of cultivation predominate:
 

Type ,f cultivation Estimated area in hectares
 

TradLtional, by hand 
 4.2 million, 70%
 
Plough 
 1.2 million, 20%
 
Tractor 0.6 million, 10% 

TABLE 1 - LAND UTILISATION IN TANZANIA (1975)
 

Grazing 
 442,450 50.08
 
High altitude forest 
 3,900 0.44
 
Other forest 376,600 42.62 
Total forest 380,500 43.06
 
Smallholdings cultivation 38,800 4.39 
Largeholdings cultivation 
 5,850 0.66
 
Total cultivated 
 44,650 5.05
 
Other: 
urban, swamp, rocks, etc. 16,000 1.81
 

Total 883,600
 

Due to increasing emphasis be-ing placed on agricultural development,

the eighties 
will see an expansion in the area under cultivation and 
an average growth rate 
of 5% per annum is foreseen.
 

About ei quarter of the land lies in the Uhru corridor comprising the 
four regions of Coast, Morgoro, Iringa and Mbeya. Hardly 4% of this 
area is cultivated. This area i. considered especially suitable for 
growing rice and sugar. The Yilombero-Rufiji basin has a potential of 
400,000 hectares of land that could be irrigated (at an estimated cost
 
of around $1 billion) and another 120,000 hectares of potential 
irrigable land in the Usangu plains.
 

The major food crops of Tanzania are:
 

Maize, Sorghum, Rice, Millet, Cassava and Wheat.
 

The major cash crops grown are: 

Cotton, coffee, sisal, tea, tobacco, pyrethum, sugar, cashewnuts, 
groundnuts, coconuts and cloves.
 

The average yield of maze, wheat and cotton varies between 1,200 to 
1,70C, kg per hectare and that of coffee and millet between 750 to 
1,200 kg per hectare.
 

Table 2 indicates the percentage of cultivated land for the major 
crops and the contribution of this output from 
the smallholders
 
(10 hectares or less). Production targets for 1982-83 are also
 
indicated.
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Table 2
 

A'erage % of Average % coming Production Target
 
Crop cultivated land from smallholders in 000 tens 1982-83
 

Maize 2 -27% 90% 2,116
 
Millet 10-12% 100%
 
Rice 5-6% 80% 339
 
Sisal 5% 3% 108
 
Wheat 1% 15% 84
 
Cotton ) 100% 71 
Coffee ) 50% 75% 61 
Tobacco) 75% 23
 

TRACTOR USAGE 

As mentioned earlier, the bulk of agriculture in Tanzania is in 
smallholdings with 70% of the cultivation based on traditional methods 
of hand tools application. With iiicrf.Asing irrigation and the coming
 
into being of various parastatals, especially for cash crops, the 
extent of machanisation is increasing.
 

Present estimates of total tractor stock in the country are around 
6,000-7,000. However, a large proportion of it is out of use becauseof 
spares and maintenance difficulties. The average life of a tractor is 
said to be barely 3-4 years, almost half the African average. According 
to one estimate, the output of tractors used in Tanzania has been only 
70-80 hectares a year.
 

The regions with major tractorisation are Arusha, Kilimanjaro, 
Morogoro, Mara Iringa, Mbeya and Shinyanga. The majority of tractors 
in use are in the size range 50-80 Hp with 60 HP as a good averag6: 

Tractor Size Structure
 

Below 50 HP 15-20%
 
50 to 80 HP 75-80%
 
Above 80 HP 3-5%
 

In the initial stages, especially for the cotton growing region in the
 
uplands of Tanzania, use of medium sized tractors has been favoured.
 
It is surmised that soil conditions in the coastal area of the country
 
- especially favourable for paddy - are such as to warrant more usage
 
of tractors of below 50 HP.
 

A variety of tractor models have been imported - Massey Ferguson,
 
Ford, International Harvester, John Deeres, Swaraj, Fiat and Chinese
 
with Massey Ferguson's model accounting for the bulk of the market:
 

Market share of various models (1969-72)
 

Massey Ferguson 54%
 
Ford 31%
 
John Deere 12%
 
International 3%
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PRODUrTOU( WMXNPLONITS, TRACTORS AND C0POKlhTS 

The agricultural implements 
sector is currently dowinated by one
 
large-scale unit and two additional 
large-scale factories are under
 
implementation. Approximately 600 tonnes 
of handtools are produced in
 
the large-scale sector, including 400,000 
hoes, 300,000 machete,
 
80,000 axes. Ox ploughs production is currently at 10,000 per annum.
 
Present production is insufficient to meet local demand.
 

Besides the large-scale 
sector a number of small factories are also in
 
operation producing items such as trailers, ox carts, maize and rice
 
mills. 
 In the artisan sector, surveys have revealed that roughly 300
 
tonnes of metal implements may be produced per annum 
by rural 
blacksmiths - ra :t4cularly implements with speci.iised local use. Ox
 
cart productio i':also actively being encouraged at village level.
 

A tractor project, starting with assembly and adding on local
 
components as 
the industry develops, is under implementation. Details 
of iuplements and tractor industry have been included in the
 
respective chapters.
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Manufactured by: Manufact tred by: 

Ubungo Farm Implements Ltd (UFI) TAMTU 
PO Box 20126 PO Box 1389 
DAR es SALAA.'d ARUSHA 
Tanzani a Tanzan i a 

AGRICULTURAL HAND TOOLS TAMTU HAND PLANTER 

Descri pt ion: UFI Manu f'ture both 
Round-eyed and Tanged Hoe Blades, in 
we'eig.hts of 0.9 kg., 1.1 1g. and 1.3 kg. 

Description: The hand planter is a jab 
planrer with wooden handles and a Wooden 
slide seed retr,. The Jabbing action 
autovmatically mete:'s seeds into the 
p.,'Int ng hole. 

N' GOiKLE OX-PLOUGH TAMTU OX-DRAWN PLANTER 

Description T"e c'gombe ox- Description The TA"TU ox-drawn 
plough is a single furro'o 
board plough of standard 

mould-
design, 

planter 
planter 

is a 
with 

1heiavy duty ox-drawn 
2 hoippers mounted in 

It is of all .ateel fabrication tandem : one for seed, the other 
and the share is of heat-treated steel for fertiliser. The frame is made 

from welded tubular steel. 



TAMTU OX-CART
 

(metal or rubber wheeled) 

Manufactured by: 

Tanzania Agricultural
 
Machinery sting Unit
 

PO BxN 1389
 
•RUS IA
 

Tanzan1ia 

Telephone: Arusha 3666
 

De-ccipt on: A 2 M'eel ox-cart 
that c:11n b(- L' it with either metal 
or r hue s. The- model as 
shown is desi ;u ed for ox-,n: a 
derivative can be, constructed for 
donkey draught, in which case the shafts car. be lighter and attachedlaterally to the frnnr of the cq.rt rather than centrally. The cart isfit ted with wooden hu.:hes qnd brakes, can be serviced quite simply by!ubriciltin . the bearing grease-cu, and can crry up to 750kg. 

Mlanufactured by: 

TAITU
 
PO box 1389
 
A:RUSHA
 
Tanzania 

KIFARU PLOUGH 
 RECTANGULAR HARROW
 

* 7~-T. 

Descripcion: The Kifaru is a
 
heavy duty, double-furrow mouldboard
 
plough, manufactured from locally

available steel components. The 
"rame is mounted on 3 wheels, 2 forward 
and ol(u rear. 

As cultivation with the Kifaru is usually carried out 
twice prior to
planting, the Kifaru can be fitted with 
a metered seeding unit,
planting during the second cultivation pass. 
for
 

ThL whole seeding unit
 
includes a metering wheel which trails.
 

Description: 
 The TAMTU harrow is made from a heavy 10cm x 10cr timberframe, fixed with cross-members. To these are attached heavy duty steelspikes that protrude 15cm. On the top of the frame are fixed steel slides
so that the harrow can be inverted for transport as a sled. 
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UNITED MAIZE MILLS
 

NM 25, N.M 50, NM 75, NM 100
 

!anufactured by:
 

Uniled Engineering Works Ltd 
PO SON )'0S2 
ARUShA
 
Tan cani a 

Teleuhone: Arusha 3424 

Description: United makes ,4sizes of 
hameor-mill s with different capacities, 
The casipg of each is made from 
durable heavy welded steel, inside 
which the steel shaft is mounted on 
scalt.d bearing units. The steel 
hanuners are reversibLe and replaceable. 

MAN 1K GRINDING MILLS 

MGM2, MGM 5, !,IGM 7 and MGM 10 

Manufactured by: 

Man k Engineers 
P0 Bo:: 127.11
 

Te.lephne: Arush a 3520
 

Dsrcri )tion: Manik grinding mills are 
designed to mill a variety of crops 
but are especially useful for grinding u 
maize. The mills are mnanufactured in 
4 sizes: small, medium, standard and
 
large. Cons;trumt ion of all models is
 
from heavy welded steel and the
 
grinding mechanism is mounted on
 
imported sealed bearing units. The 
hammers a;re reversible, nd can be 
used on 4 different faces before 
replacement.
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GROUNDNUT SHELLER
 

......
~  -. 

Description: 
 The groundnut sheller is
 
a hand-operated reciprocating design,

with interchangeable screens. 
The
 
potential capacity is 2 5 -30kg./hour. 

Manufactured by: 
Ubungo Farm Implements Ltd (UFI)
 
PO Box 20126
 
DAR es SALAAM 
Tanzania
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APPEIIX VIII 

ZAMBIA 

CROPPING PATrRN 

The cropping pattern, as in most SADCC countries, is oriented towards
 
cereal crops, notably maize which accounts for about 55% of total
 
production of principal crops. 
 Other major crops include sugar cane, 
cassava and groundnuts. Rice, wheat, soyabeans, tobacco, sunflower 
and cotton are also grown. Nearly 70% of the rural population have 
small-holdings of below 2 Ha. The 'large farm' sector (over 20 Ha.)
is confined to 10% of the population. Most of the tractors in use are
 
in the large farm sector. Oxen ploughing takes place to a limited 
extent. 

1979 1980
 
Area Production Area Production 

(Ha 000) (tons 000) (Ha 000) (tons 000) 

Cereals 1105 798 1215 905 
of which maize 
 900 700 1000 800
 

Roots, tubers 
 58 198 59 200
 
of which cassava 55 175 56 177
 

Pulses 13 12 15 14 
Groundnuts 138 74 145 80
 
Sunflower seed 25 13 25 
 13
 

Vegetables, fruit, etc. 202 
 72 209 74
 
Sugarcane 10 
 1024 12 1150
 
Tobacco 6 5 6 5
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AGRICULTURAL IMPLUEIMR5 

Agricultural equipment production is 
not as yet developed towards self
sufficiency. 
 However, handtools and ox implements are manufactured in
 
2 enterprises and plans are in hand for expansion of a major unit, 
Northland Engineering. Imports of ox ploughs are no longer required. 
Estimates of average local production are as follows: 

Ox ploughs 5,000 pcs/year 

Hoes 500,000 pcs/year
 

Agricultural tools and implements have been selected as a priority area 
in the current 5 year plan. Imports until recently were put at 15,000 
ploughs per annum, and 200,000 hoes per annum. It is expected that 
local production will expand fairly rapidly for these items. Some 
limited capacity also exists for maize mills, trailers and harrows, 
including one unit producing approximately 2,000 pieces per annum. At 
the artisan 1-,-1 A INDp/Fn n-ojct hAq I--n started to set up village 
workshops. About 12 small scale enterprises exist which supply
 
agriculture-related equipment.
 

TPACTORS
 

There are no manufacturing facilities though assembly of Swaziland's
 
Tinkabi tractor under licence has been considered. FAO/UNIDO date
 
indicates average imports of 700-900 a year. 'There is 
a significant
 
demand for tractors in the range below 50 HP. 

Details of agricultural implements and tractor sectors have been
 
included under the respective chapters earlier. 
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BORNU' GROUNDNUT-LIFTER
 

D(.s i i;'ned bv: 

Farm \achiner, ilescarch Unit 
l1'g[ ana!. Ilo: ,: :'ch Station
 
PO Bu: I I
 
MA GYEi
 
Za ti) i a
 

tlihon-: Mta oyt. .120 

Dest.rip[ ion: T:le Poiri-tiLl' Groundnut
lIi t ori me ly a 1 lade that can 
i- atut:iche!d ) lihe ;tandard 
'VI tory' mot ld l, rd type or ox
p loulh lfm(- 'lT a api . ion, 
th t''or,', 1:; limite, to the' 

3d, , 'h,:h i:ill ho hiojlt on in 
: A :. MOLi boa)t 'd, ar1d :in 

m-;I 1 placeo"x t"I- wh _'I all cdL 1.. - :tir 
'IIi 11 0 f :1 1C) Uf;h 

lh. lilt,. va!; d eveloped in Nigeria, hence the name, where 
it u:;,d a;d' th,. , 'a: brought to Zamhia. It is designed for 
11ftl ,; ,ro',U t: inti'.01:h hav boon planted in 1 metre ridges, and in 
nor1l'a I t C1t.ll 1it'l ' t 1.2 hc-,tares per day. 
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AP.PENDIX IX 

ZINBAEN 

CROPPING PATTERN 

The most important factor in the Zimbabwe agricultural sector relating 
to implement usage is the relatively high proportion of output origina
ting from large-scale commercial agriculture. The average size of 
holding in the commercial sector is about 100 hectars. This situation 
has resulted in a relatively high usage of tractors and tractor-based 
farm implements compared to other SADCC countries. Handtools and 
animal drawn implements provide the main power inputs in the non
commercial agricultural sector with an average holding of 3-4 hectares. 

The cropping pattern both within and outside the commerci&l sector is 
weighted towards maize cereal (over 60%); the nextand crops largest 
single item is sugarcane (15%). A wide range of other crops are grown 
including tobacco, cotton, 
tea, coffee, oilseeds and horticultural
 
crops. The bulk of the demand for agricultural equipment is estimated 
to be for the tillage, maintenance and processing of maize, other 
cereals and sugarcane. 

Principal Crops
 

1979 1980
 
Area Producti on Area Production
 

(Ha 000) (tons 000) (Ha 000) (tons 000)
 

Cereals 
 1323 1781 1697 2038
 
of whi :h maize 800 1200 1146 
 1600
 

Roots, tubers 20 76 21 82
 
of which cassava 18 54 19 
 60
 

Pulses 50 24 50 24
 
Groun-dnuts 161 113 120 84 

Vegetables, fruit, etc. 
 125 n.a. 212 177
 
Sugarcane 
 29 2614 29 2700
 
Tobacco 
 60 
 85 62 114
 
Cotton 
 55 61
 

The large commercial sector is capital intensive, 
and consequently
 
demand for irrigation equipment is also relatively high. The irrigated
 
area is relatively extensive in relation to arable land. 
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IMPLtMMrs, TRACTORS & C~O"T 

Zimbabwe is more or less self-sufficient in almost ill types of agri
ciltoral equipment. Three major 	 producing units specialising in 
agricultural eqiiipment are operating in Zimbabwe. There are a number 
of other enterprises manufacturing iPgricultural equipment or compon
ents, or with engineering capacity to do so. This includes the 
mana-icture of processing equipment, pumps and haulage equipment. 

A wide range of equipment is exported; the f',llowing table shows 1980 
trade figures: 

1980 Agricultural equipment 

Imp)orts 	 Exports 

Agricultural handtoo(3s 200 Harvesting machinery 104 
(tonne,;) (approx) (nos) 

Binders, reapers, Cultivator, rotary 
harvesters (nos) 59 hoe (nos) 2102 

liarvesting/threshing Harrows (nos) 1811 
equipwent (tonnes) 25 

Trdctorq (nos) 1590 
 Mould board ploughs 

(nos) 	 6586
 

Tractor parts, spares 407 	 Planters, etc (tonnes) 71
 
(tonnes) 

Soil cultivator parts Harrow, cultivator 
(tonnes) 11 parts (tonnes) 37
 

Other equipment (tonnes) 228 	 Plough parts (tonnes) 332 

Water pumps (nos) 4642 Other agricultural 
equipment & spares

Pump parts (tonnes) 154 (tonnes) 483
 

Sprayers (tonnes) 10 	 Axes, hatchets (nos) 24000
 

Hoes (nos) 65000
 
Picks/mattocks (nos) 55000
 
Forks (nos) 34000
 
other handtools (nos) 34000 
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From the above figures it may be e3timat=d that a toto1l of 1,800 
2,000 tonne:; of cquipment were exported and a total of about 600 
tunnn: importad during 1980. 

The tractor as:embly data is included in +:he main report. Considering
the staLe of engineering industries in Zimbabwe, the country could 
well emerge ,os a significant source of tractor components in th-
SDCC. The current assembly operations (at PKD stdge) also need tG ba 
upgraded.
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Manufactured by:
 

Rhoplow Ltd
 
PO Box 1039
 

BULAWAYO
 
Zimnabwe 

"MEALIE BRAND" HOES
 

SINGLE FURROW PLOUGH 	 TWO-FURROW PLOUGH
 

Description: A standard design light-weight mouldboard plough, weighing

38 kg.
 

2 	 Dscript in: The two beams are mounted on an axle between 2 widely spreadmetal-rimed wheels. One beam is shorter, which presents the two shares
in 	an off-set pattern to 
the land. The hand-levers .re used to adjust

the angle of the shares.
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HIGH-WING RIDGER
 

Manufactured by:
 

Rhoplow Ltd
 
PO Box 1059
 

13ULAWAYO
 
Zimbabwe
 

Description: The same beam and
 
hindle assembly of the Rhoplow ox
plough is fitted with adijustz1le 

SILVER MEDAL OX-PLOUGH
 

Manufactured by: 

Bulawavo Steel Products 
8 Ironbridge Road
 
Donn ington
 
PO Box 1603~ 

Z imbabwe 

Description: The standard ox-plough des'ign 
has been modified to eliminate
the need for spanners to adjust the blade and handl.e setting. 
 The wheel 
adjustment and linkage have also been modified, and the frog has been
strengthened. The Institute of Agricultural Engineering in tt .LAte have
designed alternative attachments which can be fittedl in place of Lhe mould
board .'hozie i, fv: 

(a) a s;irglo tile fcr reduced tillage; 

(b) a ridger blade; and 

(c) a groundnut-lifting blade. 

A,&.-
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!anufactured by:
 

Rhoplow Ltd
 
PO Box 1059
 
BULAWAYO
 
Zimbabwe
 

HARROWS
 

Trigular Harrow 

Description: A standard range of
 
harrows, of which the diamond and 
the zig-zag are available in sets 
of 2, 3 or 4 sections.
 

Diamond Harrow
 

5-TINE CULTIVATOR
 

Zig-Zag Harrow
 

Description: The cultivator comes 
in 2 forms:

(a) S 51 cultivator 
- fitted with 1 sweep, 2 hillers and 2 tines (as in
 
the illustration).
 

(b) Light cultivator  fitted with I sweep and 4 tines.
 

The light cultivator is for 
lighter cultivation and inter-row weeding,
whilst 
the S51 can be used for heavier work. A ratchet 
and lever mechanism
 
enables adjustment of the cultivator span.
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AGRICULTURAL HAND TOOLS
 

STANDARD CULTIVATOR S51 
 5 TINE CULTIVATOR MC5
 

Description: The ,itndard Description: The MC5 is designedCultivator is an ;tIl-purpose for lighter cultivation than thecultivator which is designed to Standard cultivator, although itweed between rows of varying is of similar configuration, withwidths - from G0 cm. to 1.00 cm. tines, tillers and a sweep. TheIt is equippd with 3 difforent width is adjustable by means ofty)es of tine; 2 reversibhl shares a crank-handle, whereas on thein the front, 2 mouldhoard hillers Standard it is by lever.in the centre and a 25 cm. sweep in the rear 
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SINGLE-FURROW P'JJUGH 
 RIDGER
 

mouldboard piou-!- ofCIIL''jdl(', 1;10-1,l-roconv-entionalw 	 1)0Seritri ion: This anim.l-drawng r u t v t r is ,suitable for 
dM1ar made from ridging crops of maize, cotton,

0a1(t td st e!]. tob;Lcco and potatoes. The wings
of the ridgting share can be 
adjusted to cultivate rows varying 
from .I0cm. to 75 cm. in width. 

Manufactured 1y: 

Agrimal (Ma lawi ltd
1O Box 143 

BLANTYIE 
Malawi 

OX-CART
 

Description: The Bg&C?ox-Cart iS a 
strong huavy-duty carLt, mount(J oll 
a single axle fi tted with tyr(d 
wheels. The front and rear panel:.;
of the body can he removed for taking long loads, and a 
C-00 litre galvanized water t.ank jI;available as an extra. 

Manufactured by:
Manufactured by: 

Brown & Clapperton Ltd 	 Ngolo Industries 
LILONGWEPO Box 52 


.BLANTYRE
 
Malawi 
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SINGLE-ROW PLANTER
 

Manufactured by:
 

Agrimal (Malawi) Ltd 
PO Box 1,13 " 
BILANTY RE 
Ma la i r 

)'- crjlLt.Ion: "'hThe Agrillnal planter
1:1; sip1f le and rugged con.struc
tioil :nid :1 doll pitnan driv ,

(Peot :c; the plan.ting Msho, which
 
ensurest ; ost J tIV :weding. SeveralopLtional extras 'ii(, available for the planter: fer tiliser spreader, cottonseed plan Ler an1d a lange o F seed plates sui table allfor sizes of maize,
mil 1let., sorghun) andl egume seeds, 

HARROWS 

Tviangjlar, Diamond and Zig-zag 

Manufac tured bvy
 
Agrimat (Mala'wi) Ltd
 
110 Box 143
 
PLAN1'Y RI.
 
Malawi
 

Triangular Harrow 

Description: Ti iangular, Di amond
and Zig-zag Harrows are produced
by Agrimal, The Diamond and Zig
zag harrown are avaiiaL,ie in set 
of 2, 3 or 4 depending on the 
power source availabl.e and the 
type of cultivation. 

Diamond 90arrow 
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(HITEDZE GROUNDNUT CRACKER
 

Manufactured by: 

Chiteidze Research Stat ion
 
Ministry of A!iicuIlure &
 

Natural Resource.s
 
PO Box 158 
LI LONGWI1
 
Malawi
 

'lelLbone: Li longw ' 

D(,IC it Ii ONl T wi'ounlnutIU cracker 
hI Ie I di-veloped fog: cracking the . ' 

I i f l I' IiIfIdFIt.s Ie)forue hand
.lh.I igK, a; Mla~MIkli )rpdisuce+S a laitl'ge1 
amiiount. of a' I Imha ouandnuts 
for thie (Oilfoct iofli y I 'ade. 'ih so 

' 1a ;ger hia! 1 ho orditnary ground
11u11 aii a ll hi a:Ma g-(' e plrocesi('d 
with avai lab1 ;)ioiiefiii :fholteis. 1O', would ho the maximuim acceptable
leVe 1of (ialiagc 1w r f ri l : t hlrefor( I icv ai shelledf by hand. 

The mac!lilno eons.is Ia;of 2 alit 1s hld (tolthc by spring-tension, which 
are COVe ed Wti ruibber ItI'oI old liner'- tubes. .A hopper feeds the nuts 
ho tw(,en t hl wheel o , which are cratnked steadi ly lo procoSs the Inuts. In ,;e't i lng the spri litg- loathin , a fialanc must .),! st tuck betweenl 100', undamaged 
nuts anid 100r !:I;f hl Is: obvious ly a strong lotdingt woul d crack all 
ifi] 1is b)i da'a,!s o e nuts, fhc taawtak loading .ould dainttg-o nuts 

111 fea,'( soiiie shells uncracked. Te!sts have sh3foan thal. 5% damatge can be 
iatch fI wi Ih 8. uncracking: whi I.t 121,, of nuts can -bcracked per 

GROUNDNUT LIFTER
 

Description: Agrimal manufacture
 
a robust groundnut lifter, whose /

design incorporater 2 plough beams /

spaced apart with a groundnut lifting

blade. The -weight of the implement is 54 kg. /
 

Manufactured by: 
Agrimal (Malawi) Ltd ' 

PO fox 143 
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HAND MAIZE SHELLER
 

Description: A compact maize-sleller
 
for han(-operam.ion that can be fitted
 
to Lt, slc:e of a colitainer, allowing
 
.le ke iet I- to drop In to t h(' ,cOent ai nor ,
 

aind sm ,h' I I cobs Mit to
i lg ti', ,,I 

It,- (I,. Tcn,.o is adjustable
 

i'1:,() t!W da tr Of Lte maui e
 

KUSINJA MAIZE-MILL- 4'
 

~rup ' I i' Ku.infja ma i t NI1i1 1 

a jll' .,t, th, e itfly wounld b 1 L)ki;/hotr 
wi thh ; OlP me't21' lOl bo,,hol. 

, lk 

ATOM MAIZE MILL
 

-.%-; -"< ,... 

escriptions: The Atom mai ze-mi tol is a small size hanuner-mill designed
be powered by a )-71ill diesel engine. It is fitted with reversible hammers, 
screens and sealed nearings!;. The average capacity is about 18Ckg per hour. 

Manufactured by: Brown & Clapperton 
PO Box 52 
-A NTy92: 
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PADFY THRESHER
 

lDescr_.ipt ion: ",iw, hro-.ashi alg drum 
S mount.d ill all Ob)long box and is 

(ol' ra.l by ean:i ,,f :1a foot. 
treal, al 1owl ng the operatur 
to feed t.he -;w ,yes of paddy b.y 
hand. Th, capacity of tho 
thr,:shr i: ahout 2001:_r. of paddy 

per bour. 

Manufact ured b.: 

A.gl r:Iml (Ma lav.i) ltd
 
PO loN 113
 
BIANTYRE
 
Ma aw i
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4" 

T;%~iec nica dta onl ttraahcoore 

SPECIFICATIONLitga,r i r 	 ~ ~ tqld n 
Ofthe chassiswith~ the front steering wvheels atiached to a6ceiral pivoting axlie, The engine,' lydrosta'tic unit'and di~ f
positioned at the rear of the tractor and a load pan with acapacity of 1000 kg issituated Imimediately In.oijono the dr$~ive
exlen'ds'over.'thb frorill The unit IsbuIlt'high ocff th 	

ad
grouJnd with a relatively wide track to compensate for stabilily on sloping
grobnd.-,We ghflsution is In the ratio of 7 2.on the rear and front axles respe~ctfl-ely.
 

ENGINE~'~,~~ ~~ PUMP: MOLDDBAR PLOUGH:Diesel.,Type 'TA, 132, cod stnrtin g, B;-8i~rectoa yaibe fiu'rro6w 350 x 250Kaxial, piston Snl wide deep,vertical ,aircooled, totally enclosed, "dsplacement' with .Integral. vane~ Average wokingcapacity1. ha per -1y'c'ompression Ignition, four stroke cycle, ~auxiliar punp: Dsplacempent maintwo cylinder,hand started diesel engine, pump.- -41 cc 'per rev. Maximum: PLANTER; K~8o~e~'87~5mmpressure -350 bar.r: >~: Single row plcI n tyeslab e'fot 
,~trle;10 speed "3600 '- malize, beans gro6ndnts a~nd ,,ac,,,mMaximum 

CYat~71 	 t30 p applicator.' Average working ca 'acity-~que: At 1500. rpm on ful; load: Maximum pressure -140 bar , 7,5 ha per day in 1 rpetre rows, 
jKMMOTORS: A.'- CULTIVATOR:Fuel Consumption: (Full load, 1500 rpm) 11directional direct wheel mounted 5 Four tine, :rigid, sh~ank with 'either203 gmi/bhp/hr (42 tb/bhp/hr). radial piston with 4:1 'epicyclic final straighit or wing points, Average6 ji'a-; ,-Lubrlcaton- Force lubricatio'feed reLrruhlurctn.Mxmm iy10a erd,
~surn~capaily~1litrs,' - outputl - 219 kg/ - t 00bar.' W -- ~."-~ ~~"" Lu irs Mupcpct:1vaxlr' r speed -300 rpm, '~'-	 RIDGER_ 'v 

Single tow on-: Piece 'budy rigidHORSE POWER: DIMENSIONS:' 	 mounting In centre of drawbar forp075SMaximum~ Continuous 	 -Wheel base -2,2 m 	 rows. Avrage capacity,8 ha, per'day.
B649: ,1958 16,2 BHP , Wheel track- 180 m~i 9 ''-- - -


Maximum Speed 2000 RPM'' 'Grou Ind-clearaince front -0,60 m HJARROW~'~--'h ''
 Weight 238 Kg. Ground clearance rear -0,65 mr 1,5 mspiked tooth triangular type.' ' ,~ u 	 '-Overatllwidlth 2,10 m
AIR INTAKE ' Overall length -2,70 m ' OPTIONAL EQUIPMENT:% 



'elcal -1Type. - ypIaereeet Weight unbaltastoad 	 Ball drivea'n ake off050 kg 	 rpower " 
STERI9:.~,~* Front wheels 	 Trailer 4toe~ 7 -- 500 x 15 x 4 ply ribbed capactSTEEINGRear 	 6 00wheels . x 14 x 4ply traction7 'Water bowser capacity-700f-Re circulated ball 'type ratio 17:1 al,' Fuel tankl capacity -25 lIlres ~ 'Water pump Avarioscpitebounts pro-lubrIcated spherical bearings Speed I7,nfinitely varlaIble up toto iamoscpctesand vescb'-self lubricating buslhes. P -	 Cro mper. u o1,on e

Draer pu - maximum~ 818 kg ,Cosrae 	 huTRrwI SSO I,,I '41 	 Circular saw"- ITRANSIS~iN:~ - ~ "~Hydraulic "~". ~ ~ 	 liii '$'ydrd~latic with~ bi direction 'variable ~,~IMPLEMFNTLIFT:' " Caorehdulcifdiplceent,.pump directly mouLnted. ~o 	 

initoverrcontromechanicaltype. ,HydrauiF'J0on, engie driven, at crankshaft speed \Depth c jitrolld by chains. Mechanical y uicf .. g' Iwit -zanid/foot control layer.' Radial advantage 3:1." .u'" 
piton miotors direoctly mounte on'each -. 'A-SERVICING: 4'i"~~~ ~~' drlyi' 'wheel, Oil supply 're servoir"#' Every250 hour or 6months whicheverT'

enfgral part o01classis capacity 50 litres,:, Isearlie chngeenitnooil e,ngjnr t't 

engr htr.7'f 
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Manufactured by: Maanufactured by,: 
Ubungo Farm Implements Ltd (UFI) TAMNTU 
PO Box 20126 PO Box 1389 
DAR es SALAAM ARUSIIA 
Tanzan ia Tanzania 

AGRICULTURAL HAND TOOLS 
 TAMTU HAND PLANTER
 

l)escrrjtioLn: UFI nanufacture both 
ReIund-ev(d and Tanged Hoe Blades, in 
wacight. of 0..9 kg., 1.1 kg. and 1.3 kg. 

iescripticaj: 'I . aic ltt 
I he haed planter is a jab

planter with wooden handles and a wooden 
'sIide seed mtre. The jabbing action 
automatically lnter'. seeds i nto the 
p1 anti lg hole. 

N'GOMBE OX-PLOUGH 
 TAMTU OX-DRAWNPLANTER
 

Description: The N'gombe ox-

plough is a single furrow mould-

board plough of stalndard design, 

It is of all steel fabrication 

and the share is of heat-treated steel 
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Descripti )n: The TAMTU ox-drawn
 
planter is a heavy duty ox-drawn
 
planter with 2 hoppers mounted in
 
tandem : one for seed, the other 
for fertiliser. The frame is made 
from welded tubular steel. 

,
 



TAMTU OX-CART
 

(m Lal or rubber whleled) 

M nufactur d h%: . 

'i':Ii aitAgr i cul tlral .-


MacliL ry 1erSti ng Unit
 

PO lox 131;9
 

A'itn'- 3ill i 6 

i',,l(.uhTh,
.\lo.'h'13;;G
 

,' l ii. :\a'( t' ON - I: ;I 
td :It : tI ,. ,n i It n. ,itIcteirJutal 
(Olkon V di! tlllI , i -Ahi ('C;t:Ui theW hit.t can he I i911 t and itttl htedI lt,':l !h, t%, , -nI ( , f 111,,1 h, t I tI an c el t I.a Iy T cart i siv. ef I It I,, IIh %, odti itl h ! tis. a1d 1rn 1i,- cain ficc(,sel i cd I I ti. si Tply y
att 111k. Illt'I a,l-in , ;-i a , :II(cainl 'i Cacry uI to 750kg. 

IIa, t' hl : 

P! hUx 13S9 
API., .S 11: 
'laII: - I11 1 

KIFARU PLOUGH 
 RECTANGULAR HARROW
 

, _.I 
 - ," 

(s ;r I-)tiOon i Th K ifaru is a 
liT.y tIL, 11C.tl1 1v- furrow mouldboard
 
p]lugli, mianfacturt d from .ocally

aval l :I-t(( .omplnllItQ 
 Thfl francl is riountd on '3 wlels 2 forward 
;It)a(] 1 1 !'ill.I .

A:i cuti ivui ion II Ki ftInlt 

p1dlint g-.h- Kial I 


w i hi i.ai (Lea11y Cairr1ied outI twice prior to
l c-11 he fittod with a metered Seding unit, forp1atlaing Ilt;'1ij ll tin ;,'nnd (CII1. ivation l)as.- . TI; whotle iieeding unit 

r
ii[c I hTi at; li .l whl,.,i%It'twhich tr'ails;. 

[),w 9;IT IT ' ';J , M ITh e AMTU h a r row clfdfl -O ha: atvy I c mNx clm t im be rIl'rTlli;iN od wi til I;;-llcnhl IlS. 'I'0these are itttacilld heavy duty steel
.pik,..s tiht pr't rude 15cm. On tile top of the franMe are fixed steel slides
O that tile harrow can he iniver'ted for transport as :;led. 

- 96 



UNITED MAIZE MILLS
 

NM 25, NM 50, NM 75, NM 100
 

Manufactured by:
 

United Engineering Works 1Ltd
 

PO Box 3082
 
ARUSIA 
'an z;l ia.
 

T" t.T)I'lp ,Arusha 3,2,
!j: 


l,;c,'i pt ion: UlnitJ makes 4 siizes of 
ha i I-ni I :;W;Vith dlliferont capacities, 
'he c:: Isi of eatlh iJ made Frot 

dolual) e heavy wel4dd .teel, inside 
,hIch the steel shaft is mounted on 
scaled bta'ing UllitOi. The stool 

'a Ir, lOVOI.si icl and rep]lcable. 

! -

MANIK GRINDING MILLS
 

MGM2, MGM 5, MGM 7 and MGM 10 

Manufactured hy: 

Manik Engineers
 

PO Box 1274
 
ARIUS1UA
 

Tel ione A rush-a 3-20 

D<ariiption: Manik grinding mills are 
designed to mill a variety of crops 
but are especially useful for grinding i I 
maize. The mills are manufactured in 
4 sizes: small, medium, standard and 
large. Construction of all models is
 
from heavy welded steel, and the
 
grinding mechanism is mounted on
 
imported sealed bearing units. The
 
hammers are reversible, and can be
 
used on 4 different faces before
 
replacement.
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GROUNDNUT SHELLER 

Deseription: The groundnut sheller is 
a hand-operated reciprocating design,
with interchangeabie screens. The 

2potentia] kapacity is 5-30kg./hour. 

Manufactur(d bv: 

Ubungo Farm Implements Ltd (UFI) 
PO Box 201: G 
DAR es SALAAM 
lanzani a 
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'BORNU' GROUNDNUT-LIFIER
 

Farm. Machinery J{Rt25Ia leh un it
 
!o{gionul It,,';earch lIta., iol
 
') Rox I I
 
Z/,alli a1
 

T( , 'I Hi,: Marwoy - 120 

Dt'-cri )r.ion: Th, '[111'l (j1tllndot-
Li It' is e rl, o i11 hat ca"n 

he attached Lo tl ; ;21.1(lrlId 

'Vtetolrv' lnuldtoa:rd ty'[pe ff ,x
p I okl -h I r':ilm( Tl'h adpt,{t)i(Hl,.
 

1 ' 11 '(W , i l: imi31 d t i 1, 1N I~adcZ%,hiichc', 1w, f), I t .d' m i 

pl a ('c 1 oo an:11) hotd, ;ind11 
e:. t~121 eo and011 > p! 1weI:81( 1o1 
of t~h ;iv' {' v",,, of* ZI )]ll[gh, 

'11w 1li 1 8 ol'{ I Iy developed in Nigeria, hence the name, where 
1 t 1: us' {i, and1(1till (h'1s I 1 18:; brought to Zanbi;. It is designed for 
I It ing, g.oOdniut which l8t.,'- been planted in I metre ridges, and in 
floilnal lsc canl ihtar,.e.s 1 hCut 1.2 hectares per day. 
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Mantfactur,:_ by: 

Ithop]ow Ltd 
PO 130e' 1059 
BULAWAYO 
Z i mbna bwe 

"MEALIE BRAND" HOES
 

A 

SI tlGLE FURROW PL.OUGHl TWO-FURROW PLOUGH 

. escti on: A :randlrd do ign 'ughT-se igbt woeIldioard ploug h, kncigling 
38 k :. 

, Descript ion: The two boain ; are mounted on an axle between 2 widely spread
inutal-ri nunad wheels. One beam is shorter, which presents the two sharez 
in an off-!,et pattern to tnu land. The hand-levers are used to adjust 
the angle of the shares. 
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HIGH-WING RIDGER
 

.a nuf acLu re d by : 
flhoplow L'td 
10 Box 1059
 

B3ULAIVAYO 
Z j tha bwe 

Description: The same beam and 
handle assembly of the Ilhoplow ox
plough Is fit ted with :idj 115 lhiC 
ri dlitg1)13 

SILVER MEDAL OX-PLOUGH
 

Man IIi)ifac Lured by : 
R	ulaway, Ste(_lI Products
 

~11-ollnbr dge Road
 

P0 Bo x 1 0 1 ,in baha;c(:
BULA WAYO 

Description: The standard ox-plough design has been modifed to eliminatethe ne(d for spanners to adjust the blade and handle setting.adjustment 	 The wheeland linkage have also been modified, and the hasstrengthened. The 	 frog beenInstitute of Agricultural Engineering in Hcuo. havedesi gned alternative atLachments which can be fitted in pla.ce of the mould
board. 'jlh se ae 

(a) i single tine for reduced Lillage; 

(b) a ridger blade and 

(c) a grouncinuLlift, ng blade. 
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Manufactured by:
 

Rhoplow Lt-'
 
PO Box 1059
 
BULAWAYC
 
Zimbabwe
 

HARROWS 

Description: A standard range of 
harrows, of which the diamond and 
the zig-zag are available in sets 
of 2, 3 or 4 sections. 

Trigular Harrow 

5-TINE CULTIVATOR fy 

Diamond 

t 1 4 

ar row 

& 

Zig-Zag tlarrow 

Description: The cultivator comes in 2 forms:

(a) 	S 5-1cultivator - fitted with 1 sweep, 2 hillers and 2 tines (as in 
the iilustral.ion). 

() lI~ght cull ivat.or - fitted with I !;weep and 'I tines. 

The light cultivator is for lighter cultivation and inter-row weeding, 
work. A ratchet and lever mechanismwhil1st the S51 can be used for heavier 

enables adju:tmen, of the cultivator span. 
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EXPANSION OF FARM IMPLEMENTS FACTORY IN ZAMBIA 



1. PRODUCT RANGE
 

Existing product-mix comprises handtools and animal drawn
 
implements.
 

The proposed expansion is to include production of tractor
 
drawn implements and power process equipment of related
 
technology also in the product mix.
 

2. SADCC MARKET POSITION AND EXISTING CAPACITY
 

Please see Table I.
 

3. TECHNOLOGY PACKAGE
 

Manufacturing technology is closely related to existing
 
technology for animal drawn implements. Tractor implements
 
are generally larger, heavier and subject to greater loading
 
and stress.
 

Manufacturing processes involve the use of mild steel,
 
castings and forgings, machined parts, welding and assembly.
 
Because of heavier loads, there would be a neLd for additional
 
material handling facilities. Larger capacities would be
 
needed for machine tools and forging facilities such as
 
capstan lathe, pedestal grinder, drilling and tapping machine,
 
press forge, etc.
 

Jigs, tools and fixtures, especially for welding are also
 
required to be upgraded.
 

4. RAW MATERIAL SITUATION
 

Existing sources of supply frr the production of hand tools
 
and animal drawn equipment will be used. The steel
 
specifications for major components are as follows:-


Major implement components SAE No. Carbon Manganese
 

(7) (M)
 

Implement frame (MS) 1006-1008 0.08-0.18 00.25-0.60
 
1010-1015
 

Springs 1065 0.60-0.70 0.60-0.90
 
Plough beam or tool bar 1070 0.65-0.75 0.60-0.90
 
Plough shares 1074 0.70-0.80 0.50-0.80
 
Rake teeth, beater 1078 0.72-0.85 0.30-0.60
 
Scraper, blades, shovel 1085 0.80-0.93 0.70-1.00
 
Discs 1085 0.80-0.93 0.70-1.00
 
Brackets & binder sections 1086 0.82-0.95 0.30-0.50
 
Shafts 1090 0.85-0.98 0.60-0.90
 
Casting parts, wheels, BS 1452 - 

hubs, etc Gr 4 1961 
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5. Additional investments of the order of $2 million are
 
foreseen.
 

SADCC TRADING LOGISTICS
 
6. 

This project relates to upgradation of existing production.
 

7. PROMOTION INSTITUTION
 

Northland Engineering Limited.
 

8. INTENDED IMPLEMENTATION SCHEDULE 

12 months
 

9. INPUTS REQUIRED FROM DONORS 

* Project engineering 
* Capital goods 
* Manufacturing technology 
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Table 1. SAOCC TRACTOR DEWD-PY ANALYSIS 

Present Present Present Present Likely Capacity
Country 	 Estimated Production Average Estimated Demand Under Remarks
 

Stock Imports Demand late eighties Consideration
 
p.a. p.a. p.a. p.a. p.a.
 

I Angola 10,000 - 700-800 1000 2000-3000 6000 Preliminary stage, technical
 
paramqters 'to be selectad 

2 Botswana 2,500 - 200 200-250 400-500 

3 Lesotho 1,500 - 125 100-150 250-300 

4 Malawi 3000-3500 - 250-300 300 350-400 

5 Mozambique 6000-7000 - 400-500 700-800 1,500 3,500 	 Feasibility report under 
preparation by USSR. 

6 Swazi land 3,000 (700-800 200 200-300 500 (2,500) Financing package for 
of 16 HP) of 30HP of 30 HP of 30 HIP of 16HP comerclalisation under 

consideration 

7 Tanzania 7,000 - 300-400 800-1000 1500-2000 500-1500 	 $32 m project with Valmet of 
Finland under Implementation 
finances to be arranged 

8 Zambia 5,000 - 700-800 1,000 1500-2000 

9 Zimbabwe A000-20000 - 1,200 2,000 3,000 -

Total 56000-59500 11000-13700 



LGRICULTURAL IMPLEMMNS UNITS IN ANGOLA 



INTEODUCTION 

Analysis of the study report shows substantial deficits in hand tools,

animal drawn implemenrF, and other manually operated equipment in Angola
 
by mid-eighties.
 

It is proposed to meet this deficit by setting up a plant with a
 
capacity of around 3,000 tonnes per annum of hand 
tools and animal
 
drawn implements.
 

Product Range
 

* 	 Hand Tools 

Forges hoes 1,200 tonnes/year
 
Picks 
 700
 
Machettes 
 100
 

2,000 tonnes/year
 

* 	 Animal - Draught Implements 

Mould board plough 300 tonnes/year
 
Harrow 
 400
 
Ridgers 
 150
 
Other implements 150
 

1,000 tonnes/year
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Table I ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986 

DEMAND SUPPLY (In tonnes)
Other 
 Other
Hand Oxen Tractor Power Trailer manually Hand Oxen Tractor 
 Power Tractors manually

tools Impl. Impl. process carts operated tools ImpI Impl. process carts operated
Equipment 
 eqpt eipt. -qpt. eq jt 
Category no. 1 2 3 2,3 2,3 1,2 1 2 3 2,3 2,3 1,2 

Angola 3,324 620 2,650 
 491 754 133 1550 600 800 200 200 
 50
 

Botswana 145 58 690 
 34 284 6 10 10 
 - -

Lesotho 715 184 350 136 
 214 28 10 
 - 4 

Malawi 3,038 643 910 1,135 
 385 121 2540 1000  50 100
 

Mozambique 5,362 1,114 2,000 1,142 
 642 214 10,000+ 10,000+ 10,000+ 
 500 200
 

Swaziland 286 
 75 790 507 310 12 10 10 .
 .. 
 .
 

Tanzania 9,818 2,505 1,900 1,602 2,232 392 
 5300 2725 5024 640 560 38
 

Zambia 2,214 678 1,380 788 728 88 
 1050 500 
 - 00 20
 

Zimbabwe 3,538 1,958 7,230 1,529 
 2,912 142 13,600 2,000 8,000 1,500 3,000 150
 

TOTALS 28,44, 7,830 17,900 7,364 
 8,461 1,136+ 24,000+ 17,000+ 24,000+ 2,840 4,114 408
 

Notes: 1) Other manuaIly operated equlpmant (taken as 4% of hand groundnut sheller, planter, chaff cutter, 
paddy weeder, hand wheel hoe, winnower, thresher, groundnut lifter, etc.


2) The proposed Beira plant expansion In Mozambicue has been taken into account.
 



Technology Package
 

The 	hand tools manufacturing process includes the following steps:
 

I. 	Blanking by press or cutting to size by shearing machine (dies and
 
press tools are used).
 

2. 	Pre-heating to 900*C by oilfired furnace.
 

3. 	Drop-forging to obtain primary shape by 3/4 tonnes strikers. (Open
 
die tools are used).
 

4. 	 Press forging to final shape - by 150 tonnes hydraulic press.
 

(Closed die tools are used).
 

5. 	Trimming by press or shearing machine.
 

6. 	Heat treatment to 750C by oil fired furnace.
 

7. 	Quenching in oil or water to obtain required hardness.
 

8. 	Removing of scale by grinding wheels.
 

9. 	Assembly of handles etc. (Parts are generally bought out).
 

10. Inspection
 

1i. Painting
 

2. 	Finished Product
 

Forging equipment is multi-purpose in that implement forgings and
 
cutting tools can be formed over the same equipment with die changes for
 
each particular forging. Conveyors are used between operations.
 

Cuttiag tools are finished after forging by hardening and sharpening
 
processes.
 

The forging operations are supported by a tool room capable of
 
manufacturing and maintaining the forging dies. The tool room also
 
provides a base for plant maintenance operations.
 

Equipment
 

* Forging Shop 

1-	 500 tonnes hydraulic forging press
 
2-	 Oil fired muffle furnace
 
2-	 300 tonnes hydraulic forging press
 
2-	 Forming mills
 
I-	 Blanking press
 

4-	 Grinding machines
 

* Hardening & Whetting Shop 

1-	 Salt bath
 
2-	 Rinse tanks
 
4-	 Grinding/whetting machines
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* Machine shop & cutting shop 

1-- Screw machine 

5- Drill presses 
4- Lathes 
2- Shapers 
2- Milling machines 
2- Power metal saws 

2- Shears 
2- Grinding machines 
I-	 Hydraulic press 


Gauges & Tools
 

* Tool Room 

1- Grinding lathe 
1- Surface grinder 
I- Shaper 

I- Pedestal grinder 
I- Lathe 

- 1.tonne
 

I-

I-
1-
1-

Universal milling machine 
Band saw 
Jig boring machine 
Hardening furnace 

5 hp 

* Welding Shop 

4- Mig welders 

2- Arc welders 300 amps 

* Assembly Shop 

2- Paint dip tanks & conveyors 

Racks, pallets, bins, etc. 

* Inspection 

1-
1-

Hardness tester 
Ten;ile tester 

* Mechanical Handling 

2-
8-

Fork lift trucks 
Hydraulic pallet trucks 

Raw Material Situation 

The material 

followi: g: 

specification for major implement components are the 
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* Tool Room 

I- Grinding lathe
 
1- Surface grinder
 
1- Shaper
 
1- Pedestal grinder
 
I- Lathe
 
1- Unive:sal milling machine 5 hp
 
I- Band saw
 
1- Jig boring machine
 
1- Hardening furnace
 

* Welding Sho2 

4- Mig welders
 
2- Arc welders 300 amps
 

* Assembly Shop 

2- Paint dip tanks & conveyors
 

Racks, pallets, bins, etc.
 

* Inspection 

I- Hardness tester
 
I- Tensile tester
 

* Mechanical -andling 

2- Fork lift trucks
 
8- Hydraulic pallet trucks
 

Raw Material Situation
 

The material specification for major implement components are the
 
following:
 

Major implement 
 SAE No. Carbon Manganese
 
compon.-nts (%) (%)
 

Implement frame :MS) 1006-1008 0.08-0.18 0.25-0.60
 

1010-1015
 
Springs 
 1065 0.60-0.70 0.60-0.90
 
Plough beam or 
tool bar 1070 0.65-0.75 0.60-0.90
 
Plough shares, (plates) 1074 0.70-0.80 0.50-0.80
 
Rake teeth 
 1078 0.72-0.85 0.30-0.60
 
Scraper, blades, discs,
 
spring 
tooth harrow 1085 0.80-0.93 0.79-1.00
 
Mower and blinder section 1086 0.82-0.95 0.30-0.50
 
Tine holders, knotter
 
discs 
 1090 0.85-0.99 0.60-0.90
 

Castings can be purchased locally. Wood parts (handles) will also be
 
purchased locally.
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Purchased parts - fastaiers, springs, tines, sprockets, chains, gears,
 
bushings are purchased from local source. Sheet metal parts are usually
 
purchased locally.
 

Estimated Project Costs (US-s)
 

* Capital Cost 

Land & Buildings 320,000
 
Machinery Produckion and Tool Room 2,200,000
 
Toolage 100,000
 
Transport Equipment 80,000
 
Pre-Production Expens, 350,000
 
Total Capital 3,050,000
 
Working Capital 1,200,000
 

* Production Cost 

us $ 

Materials 3,825,000
 
Factory Supplies 300,000
 
Wages & Salaries 582,000
 
Depreciation @ 10% 305,000
 
Interest on working capital 180,000
 
Total Costs 4,652,000
 
Gross Revenue 5,200,000
 
Net Revenue 548,000
 

Trading Logistics
 

The project will meet the requirements of Angola and thus reduce the
 
dependence of SADCC on other outside sources.
 

Intended Implementation Schedule
 

18 months
 

Inputs required from donors
 

* Project engineering
 
* Financing of capital goods
 
* Technology 
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AGRICVLTURAJ. IPLEMENTS UNITS IN BOTSWANA 



INTRODUCTION
 

As shown in Table 1, there is a considerable deficit in the availability

of farm implements such as animal drawn implements, trailers, carts, and
 
manually operated equipment which 
could be manufactured in a small scale
 
sector. The plan 
of action outlined in the study report on farm
 
implements in 
the SADCC region envisages the setting up of a small/medium

sized plant with a capacity of about 700 tonnes per annum.
 

Product Range
 

Hand tools like hoes
 
Animal drawn harrow
 
Aiimal drawn ploughs
 
Carts
 
Manually operated tools and equipment
 

SADCC Market Position and Exis!ing Capacity
 

Please see table 1. 

q,/- 112-



-------------------------------------------------------------------

Table I ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986
 

IDEKAN 
 SUPPLY (in tonnes) 
Other 
 Other
Hand Oxen Tractor Power Trailer manually Hand Oxen Tractor Power Tractors manually


tools impl. impl. process carts operated tools ImpI impl. process carts operated

Equlpment 
 eqpt eqpt. eqpt. eqpt
 

Catsgory no. 1 2 3 2,3 2.3 1,2 1 2 3 2,3 2,3 1,2
 

Angola 3,324 620 2,650 491 /54 133 1550 
 600 800 200 200 50
 

Botswana 145 58 690 34 
 284 6 10 10 .
 .. 
 .
 

Lesotho 715 184 
 350 136 214 28 10 
 - - - 4 -

Malawi 3,038 643 910 1,135 385 121 2540 1000 - - 50 100 

Mozamblque 5,362 1,114 2,000 1,142 642 214 
 10,000+ 10,000+ 10,000+ 500 200 -

Swaziland 286 75 790 507 310 12 10 10 -  -

Tanzania 9,818 2,505 1,900 1,602 2,232 392 5300 
 2725 5024 640 560 88
 

Zambia 2,214 678 1,380 788 
 728 88 1050 500 - - 100 20 

Zimbabwe 3,538 1,958 
 7,230 1,529 2,912 142 13,600 2,000 8,000 1, 00 3,000 150
 

TOTALS 28,440 7,830 17,900 7,364 8,461 1,136+ 408
24,000+ 17,000+ 24,000+ 2,840 4,114 


Notes: 1) Other manually operated equipment (taken a- 4% of hand groundnut sheller, planter, chaff cutter,
 
paddy weeder, hand wheel hoe, winnower, thrcsher, groundnut lifter, etc.
 

2) The proposed Belra plant expansion In Mozambique has been taken Into account.
 



Forging and heat treatment shop
 

Forging hearth
 
Oil fired tilling furnace
 
Pneumatic forging hammer
 
Press forge
 
Water quenching tanks
 
Blacksmith tools
 
Dies & grinders
 

Paint shop
 

Degreasing vat
 

Dipping plant and conveyors
 

Stores, Maintenance and material handling services
 

Tools and gauges
 
Precision lathe
 
Fork lilt truck, I tonne
 
Racks, stillages and bins etc.
 

Raw Material Situation
 

The main materials required would be:
 

Mild steel flat bar
 
Mild steel angle bar, square bar and sound bars
 
Mild steel rod
 
Mild steel pipes and plates
 
Forging beam and frogs
 
Bolts and nuts
 

These materials would have to be imported. 
 Zimbabwe within SADCC could
 
be a good source of supply.
 

Project Costs
 

Buildings 
 900,000
 
Furniture, fittings, racks 
etc. 70,000
 
Machinery and equipment 1,000,000
 
Electrical installations 
 100,000
 
Transport equipment 
 40,000
 
Freight, contingencies, etc. 200,000
 
Fixed Capital 
 2,310,000
 
Working Capital needs 
 6O00 

Total Capital $ 3 million 

Sales revenue is estimated to be $2.5 million per annum and a return of
 
about 20% on capital.
 

Trading Logistics
 

Output would be consumed mostly locally. Raw material and parts supply
 
linkages exist with other SADCC countries.
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Implementation Schedule
 

18 months
 

Inputs from donors
 

* Project engineering 
* Assistance towards capital financing
 
* Manufacturing technology 
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AGRICULTURAL IMPLEMENTS UNITS IN LESOTHO 



INTRODUCTION 

As shown in 
Table i, there is a considerable deficit in the
availability of farm implements such as 
 animal drawn implements,

trailers, carts, 
 and manually operated equipment which could be

manufactured 
in a small scale sector. The plan of action outlined in

the study report on farm implements in the SA)CC region envisages the

setting up of a small/medium sized 
plant with a capacity of about 700
 
tonnes per annum.
 

Product Range
 

Hand tools like hoes
 
Animal drawn harrow
 
Animal drawn ploughs
 
Carts
 
Manually operated tools and equipment
 

SADCC Market Position and Existing Capacity
 

Please see table 1.
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Table I ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SACC : 1986 

DENAND SUPPLY (in tonnes) 
Other 
 Other
Hand Oxen Tractor Power Trraller manually Hand Oxen Tractor Power Tractors manually 

Eoulpment 
tools Impl. Impl. process 

eqpt 
carts operated 

eq pt. 
tools Impi Impl. process 

eq pt. 
carts operated 

eqpt 

Category no. 1 2 3 2,3 2,3 1,2 1 2 3 2,3 2,5 1,2 

Angola 3,324 620 2,650 491 754 133 1550 600 800 200 200 50 

Botswana 145 58 690 34 284 
 6 10 10 -  -

Lesotho 715 184 350 136 214 28 10 
 - - - 4 -

Malawl 3,038 643 910 1,135 385 121 2540 1000 - - 50 100 

Mozambique 5,362 1,114 2,000 1,142 642 214 10,000+ 10,000+ 10,000+ 
 500 200 -

Swaz! land 286 75 790 507 310 12 10 10 . .. 
 .
 

Tanzania 9,818 2,505 1,900 1,602 2,232 392 5300 2725 
 5024 60 560 88
 

Zambia 2,214 678 1,380 
 788 728 88 1050 500 - 100 20 

Zimbabwe 3,538 
 1,958 7,230 1,529 2,912 142 13,600 2,000 8,000 1,500 3,000 150
 

TOTALS 28,440 7,830 17,900 7,364 8,461 1,136+ 
 24,000+ 17,000+ 24,003+ 2,840 4,114 408
 

Notes: 1) Other manually operated equipment (taken as 4% of hand groundnut sheller, planter, chaff cutter, 
paddy weeder, hand wheel hoe, winnower, thresher, groundnut lifter, etc. 

2) The proposed Belra plant expansion In Mozambique has been taken Into account. 



Technology Package
 

The implements are fabricated from mild steel structural shapes. 
Parts
 
are produced in small batches 
and then processed to the sub-assembly

stage by welding. Jigs, templates and simple fixtures would need to be
 
employed.
 

Capital facilities
 

The major equipment required would be as 
follows:
 

Cutting Shop
 

Hack saw
 
Hand shear
 

Machine Shop
 

Lathes
 
Capstan lathe
 
Upright drilling machine
 
Pedestal grinder, double ended
 
Portable grinder
 
Universal milling machine
 
Jigs, tools and fixtures
 

Fabricating & press shop
 

Press brake
 
Manual bending machine
 
NibbllLtg machines 
to cut 6mm MS
 
Welding fixtures and a welding machine
 
Oxyacetylene equipment
 
Dies and press tools
 

Forging and heat treatment shop
 

Forging hearth
 
Oil fired tilling furnace
 
Pneumatic forging hammer
 
Press forge
 
Water quenching tanks
 
Blacksmith tools
 
Dies & grinders
 

Paint shop
 

Degreasing vat
 
Dipping plant and conveyors
 

Stores, Maintenance and material handling services
 

Tools and gauges
 
Precision lathe
 
Fork lift truck, I tonne
 
Racks, stillages and bins etc.
 

- 118 



Raw Material Situation
 

The main materials required would be:
 

Mild steel flat bar
 
Mild steel angle bar, square bar and sound bars
 
Mild steel rod
 
Mild steel pipes and plates
 
Forging beam and frogs
 
Bolts and nuts
 

These materials would have to be imported. Zimbabwe within SADCC could
 
be a good source of supply.
 

Project Costs
 

Buildings 900,000
 
Furniture, fittings, racks etc. 70,000
 
Machinery and equipment 1,000,000
 
Electrical installations 100,000
 
Transport equipment 40,000
 
Freight, contingencies, etc. 200,000
 
Fixed Capital 2,310,000
 
Working Capital needs 690,000
 

Total Capital $ 3 million
 

Sales revenue is estimated to be $2.5 million per annum and a return of
 

about 20% on capital.
 

Trading Logistics
 

Output would be consumed mostly locally. Raw material and parts supply
 
linkages exist with other SADCC countries.
 

Implementation Schedule
 

18 months
 

Inputs from donors
 

* 	 Project engineering 
* 	 Assistance towards capital financing 
Manufacturing technology 
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AGRICULTURAL IMFLEMENT UNITS IN MALAHI 



SMALL SCALE IN$LE4ENTS UNITS IN MALAWI 

INTRODUCTION 

To meet a part of the projected deficit in the supply of farm

implements, it is proposed to set up about 7 small scale units In
Malawi giving an estimated output of about 2,000 tonnes per annum of 
animal drawn implerents, trailers, carts, hand tools and other manually
 
operated equipment.
 

Product Range
 

Animal drawn implements
 
Trailer/carts
 
Hand tocls
 
Other manually operated equipment
 

SADCC Market Position & Existing Capacity
 

Please see Table 1.
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Table 1 ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986
 

DEJ4XAM SUPPLY (in tonnes)
 

Equipment 

Hand Uxen 
tools Imp[. 

Tractor 
Impl. 

Power 
process 
eapt 

Other 
Trailer manually 
carts operated 

eqpt. 

Hand 
tools 

Oxen 
Impi 

Tractor 
Impl. 

Power 
process 
eqpt. 

Other 
Tractors manual!, 

carts operated 
eqpt 

Category no. 1 2 3 2,3 2,3 1,2 1 2 3 2,3 2,3 1,2 

Angola 3,324 620 2,650 491 754 133 1550 600 800 200 200 50 

Botswana 145 58 690 34 284 6 10 10 . .. . 

Lesotho 715 184 350 136 214 28 10 - - - 4 -

Malawl 3,038 643 9!0 1,135 385 121 2540 1000 - 50 100 

Mozambique 5,362 1,114 2,000 1,142 642 214 10,000+ 10,000+ 10,000+ 500 200 -

Swaziland 286 75 790 507 310 12 10 10 - -

Tanzania 9,818 2,505 1,900 1,602 2,232 392 5300 2725 5024 640 560 88 

Zambia 2,2!4 678 1,380 788 728 88 1050 500 - - 100 20 

Zimbabwe 3,538 1,958 7,230 1,529 2,912 142 13,600 2,000 8,000 1,500 3,000 150 

TOTALS 28,440 7,830 17,900 7,364 8,461 1,136+ 24,000+ 17,000+ 24,000+ 2,840 4,114 408 

Notes: 
1) 	Other manually operated equipment (taken as 4% of hand groundnut sheller, planter, chaff cutter,

paddy weeder, hand wheel hoe, winnower, thresher, groundnut litter, etc.
 

2) The proposed Beira plant expansion In Mozambique has been taken Into aeccunt.
 



Forging and heat treatwent shop
 

Forging hearth
 
Oil fired tilling furnace
 
Pneumatic forging hammer
 
Press forge
 
Water quenching tanks
 
Blacksmith tools
 
Dies & &rtnders
 

Paint shop
 

Degreasing vat
 
Dipping plant and conveyors
 

Stores, Maintenance and material handling services
 

Tools and gauges
 
Precision lathe
 
Fork lift truck, 1 tonne
 
Racks, stillages and bins etc.
 

Raw Material Situation
 

The main materials required would be:
 

Mild steel flat bar
 
Mild steel angle bar, square bar and sound bars
 
Mild steel rod
 
MiLd steel pipes and plates
 
Forging beam and frogs
 
Bolts and nuts
 

These materials would have to be imported. Zimbabwe within SADCC could
 
be a good source of supply.
 

Prolect Costs
 

Buildings 900,000
 
Furniture, fittings, racks etc. 70,000
 
Machinery and equipment 1,000,000
 
Electrical installations 100,000
 
Transport equipment 40,000
 
Freight, contingencies, etc. 200,000
 
Fixed Capital 2,310,000
 
Working Capital needs 690,000
 

Total Capital $ 3 million
 

Sales revenue is estimated to be $2.5 million per annum and a return ,f
 
about 20% on capital.
 

Trading Logistics
 

Output would be consumed mostly locally. Raw material and parts supply
 
linkages exist with other SADCC countries.
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Implementation Schedule
 

18 months
 

Inputs from donors
 

* Project engineering 
* Assistance towards capital financing 
* Manufacturing technology 
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AGRICULTURAL IMPLEMENTS UNITS lN SWAZILAND 



INTRODUCTION 

To meet a part of the projected deficit in the supply of farm 
implements, it is proposed to set up about 5 small scale units in 
Swaziland giving an estimated output of about 1,250 tonnes per annum of 
animal drawn implements, trailers, carts, hand tools and other manually 
operated equipment. 

Product Range
 

Animal drawn Implements
 
Trailer/carts
 
Hand tools
 
Other manually operated equLtment 

SADCC Market Position & Exisring Capacity
 

Please see Table 1. 
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Table 1 ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986
 

DEANDOh 
 SUPPLY (in tonnes)

Other
Hand Oxen Tractor Power 	 Other
Trailer manually Hand 
 Oxen Tractor Power Tractors manually
tools Impi. Impl. process carts operated tools 
 ImpI impl. process
Equipment 	 carts operated
eqpt eqpt. 
 eqpt. e-pt
 

Category no. 
 1 2 3 2,3 2,3 1,2 1 2 
 3 2,3 2,3 1,2
 

Angola 3,324 620 
 2,650 491 
 754 133 1550 600 800 200 200 
 50
 

Botswana 
 145 58 
 690 34 
 284 6 
 10 10 
 -

Lesotho 
 715 184 350 136 
 214 28 
 10  - - 4 -

Malawi 3,038 
 643 910 1,135 385 121 
 2540 1000  - 50 100
 

Mozambique 5,362 1,114 2,000 1,142 642 214 
 10,000+ 10,000+ 10,000+ 500 200 -


Swaziland 
 286 75 790 507 
 310 12 
 10 10 
 - - _ 
 -

Ln 

Tanzania 9,818 2,505 1,900 1,602 
 2,232 392 5300 2725 
 5024 640 560 88 
 = 

Zambia 2,214 678 1,380 788 728 
 88 1050 500 -  100 20
 

Zimbabwe 3,538 1,958 7,230 1,529 
 2,912 142 13,600 2,000 8,000 1,500 3,000 150
 

TOTALS 28,440 7,830 17,900 7,364 5,461 
 I,i36+ 24,000+ 17,000+ 24,000+ 2,840 
 4,114 408
 

Notes: 
1) 	Other manually operated equipmanr (taken as 4% of hand groJndnut sheller, planter, chaff cutter,

paddy weeder, hand wheel 
hoe, winnower, thresher, groundnut lifter, etc.
2) The proposed Beira plant expansion In Mozambique has been taken into account.
 



Forging and heat treatment shop
 

Forging hearth
 
Oil fired tilling furnace
 
Pneumatic forging ham~ar
 
Press forge
 
Water quenching tanks
 
Blacksmith tools
 
Dies & grinders
 

Pal , shop
 

Degreasing vat
 
Dipping plant and conveyors
 

Stores, Maintenance and material handling services
 

Tools and gauges
 
Precision lathe
 
Fork lift truck, I tonne
 
Racks, otillages and bins etc.
 

Raw Material Situation
 

The main materials required would be:
 

Mild steel flat bar
 
Mild steel angle bar, square bar and sound bars
 
Mild steel rod
 
Mild steel pipes and plates
 
Forging beam aicd frogs
 

Bolts and nuts
 

TheEe aaterials would have to be imported. Zimbabwe within SADCC could
 
be a good source of supply.
 

Pruject Costs
 

Buildings 900,000
 
Furniture, fittings, racks etc. 70,000
 
Machinery and equipment 1,000,000
 
Electrical installations 100,000
 
Transport equipment 40,000
 
Freight, contingencies, etc. 200,000
 
Fixed Capital 2,310,000
 
Working Capital needs 690,000
 

Total Capital $ 3 million
 

Sales revenue is estimated to be $2.5 million per annum and a return of
 
about 20% on capital.
 

Trading Logistics
 

Output would be consumed mostly locally. Raw material and parts supply
 
linkages exist with other SADCC countries.
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Implementatioii Schedule
 

18 months
 

Inputs from donors
 

* Project engineering 
* Assistance towards capital financing 
* Manufacturing technology 
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AGRICULTWMA IMPLEMENTS UNITS IN TANZANIA 



S ALL SCALE IMPLEMENTS UNITS IN TANZANIA
 

INTRODUCTION
 

To meet a part of the projected deficit in the supply of farm
 
implements, it is proposed to set up about 10 small scale units in
 
Tanzania giving an estimuated output of over 2,600 tonnes per annum of
 
animal drawn implements, trailers, carts, hand tools and 
other manually
 
operated equipment.
 

Product Range
 

Animal drawn implements
 
Trailer/carts
 
Hand tools
 
Other manually operated equipment
 

SADCC Market Position & Existing Capacity
 

Please see Tatle 1.
 

Technology Package
 

Batch quantity: 	small batch
 

Machining: 	 simple machining
 
lathe, milling, drilling and ahaping
 
machines/grinding
 

Fabrication: 	 simple sheet metal work
 
power shear, manually operated and
 
power-operated roll-form machines,
 
nibbling wachines
 

Forging: 	 small scale forging
 
oil fired forging hearth, tilting
 
furnace, pneumatic forging hammer
 
ov siring forge without fixed dies
 

Heat-treatment: 	alimple salt bath
 

Welding: 	 arc weeidng with electrodes/
 
shielded arc welding with wire
 

Casting: 	 few castings required, in-plant
 
casting facility not required.
 

Raw material situatio
 

The requirements of 
scrap and steel are proposed to be met substantially
 
from within the SADCC region.
 

The material specifications for some of the major components of
 
animal-drawn Implements are suggested as:
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Table I ESTIMATED [EMAND-SUPPLY PUSITION OF AGRICULTURAL EQUIPMENT IN SADCC : 1986 

Equipment 

Hal 
tools 

Oxen 
Imp'. 

DEMAND 

Tractor Power 
Impl. process 

eqpt 

Cvther 
Trailer m!-njal ly 
carts operated 

eqpt. 

Hand 
tools 

Oxen 
Impi 

SUPPLY (In tonnes) 
Other 

rractor Power Tractors manual !y 
lmpl. process carts operated 

eqpt. eqpt 
Category no. 1 2 3 2,3 2,3 1,2 1 2 3 2,3 2,3 1,2 

Angola 3,324 620 2,650 491 754 133 1550 600 800 200 200 50 

Botswana 145 58 
 690 34 28, 6 
 10 10 . .. . 

Lesotho 715 184 350 
 136 214 
 28 10  - 4 

t' lawl 3,038 643 910 1,135 385 121 
 2540 1000  - 50 100 

Mozambique 5,362 1,114 
 2,000 1,142 642 
 214 10,000+ 10,000+ 10,000+ 500 200 

Swaziland 
 286 75 790 507 
 310 12 
 10 10 
 -

Tanzania 9,818 2,505 
 1,900 1,G02 2,232 392 
 5300 2725 5024 640 
 560 88
 

Zambia 2,214 678 
 1,380 788 728 88 
 1050 500  - 100 20 

Zimbabwe 3,538 1,958 7,230 1,529 
 2,912 142 13,600 2,000 8,000 1,500 3,000 
 150
 

TOTALS 28,440 7,830 
 17,900 7,364 8,461 1,136 24,000+ 17,000+ 24,000+2,840 4,114 708 

Notes: 1) Other manually op,,-a.zd equipment (taken as 4% of hand groundnut shel ler, planter, chaff cutter,
paddy weeder, han., wi(-jI hoe, winnower, thresher, groundnut lifter, etc.
2) The proposed Belra piant expansion In Mozamblqta has been taken Into account.
 

http:op,,-a.zd


Major Implement SAE Carbon Manganese
 
Components No. (%) (%)
 

Implement frame 1006-1008 0.08-0.18 0.24-0.60
 
(MS) 1010-1015
 
Springs 1065 0.60-0.70 0.60-0.90
 
Plough beam or
 
tool bar 1070 0.65-0.75 0.60-0.90
 
Plough (plates) 1074 0.70-0.80 0.50-0.80
 
Rake teeth 1078 0.72-0.85 0.30-0.60
 
Scraper, blades,
 
discs, spring
 
tooth harrow 1085 0.80-0.93 0.70-1.00
 
Mower and bLnder
 
section 1086 0.82-0.95 0.30-0.50
 
Tin holders,
 
knotter discs 1090 0.85-0.98 0.60-0.90
 

Project Costs
 
$ 

Buildings and unit ,orks 250,000
 
Plant and equipment 450,000
 
Working capital needs 300,000
 

Total about $ 1 million
 

SADCC trading logistics
 

The output will contribute to total SADCC production of farm implements

and reduce depender ce on imports. Raw material and component supply
 
linkages exist within the SADCC region. No trunsport problems are
 
foreseen.
 

Intended Implementation Schedule
 

18 months
 

Inputs required from donors
 

* Project engineering 
* Project financing 
* Training in manufacturing technology 
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AGRICULTURAL IMPLEMENTS UNITS IN ZAMBIA 



SMALL SCALE IMPLEMENTS UNITS IN ZAMBIA
 

INTRODUCTION
 

To meet a part of the projected deficit in the supply of farm
 
implements, it is proposed 
to set up about 8 small scale units in Zambia
 
giving an estimated output of about 1,750 tonnes per annum of animal
 
drawn implements, trailers, carts, hand tools 
 and other manually
 
operated equipment.
 

Product Ran e
 

Animal drawn implements
 
Trailer/carts
 

Hand tools
 
Other manually operated equipment
 

SADCC Market Position & Existing Capacity
 

Please see Table 1.
 

Technology Package
 

Batch quantity: 	small batch
 

Machining: 	 simple machining
 
lathe, milling, drilling and shaping
 
machines/grinding
 

Fabrication: 	 simple sheet metal work
 
power shear, manually operated and
 
power-operated roll-form machines,
 
nibbling machines
 

Forging: 	 small scale forging
 
oil fired forging hearth, tilting
 
furnace, pneumatic forging hammer
 
or spring forge without fixed dies
 

Heat-treatment: 	simple salt bath
 

Welding: 	 arc welding with electrodes/
 
shielded arc welding with wire
 

Casting: 	 few castings required, in-plant
 
casting facility not required.
 

Raw material situation
 

The requirements of scrap and steel are proposed 
to be met substantially
 
from within the SADCC region.
 

The material specifications for some of the major components of
 
animal-drawn implements are suggested as:
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Table i ESTIMATED DEMAND-SUPPLY POSITION OF AGRICULTURAL EQUIPMENT 
IN SADCC - 1986
 

DEMAND 
 SUPPLY (In tonnes)
 
Other 
 Other
Hand Oxen Tractor Power Trailer manually Hand Oxen Tractor Power Tractors manually


tools Impl. Impl. process carts operated tools Impi impl. 
 process carts operated
Equipment 
 eapt eqpt. 
 eqpt. eqpt
 

Category no. 
 1 2 3 2,3 2,3 1,2 1 2 3 2,3 2,3 1,2
 

Angola 3,324 620 2,650 
 491 754 133 1550 600 800 200 200 50
 

Botswana 145 58 690 34 
 284 6 10 10 
 . ..
 

Lesotho 
 715 184 350 136 214 28 10 -  4 

'AaIawI 3,038 
 643 910 1,135 385 121 2540 1000  50 100
 

-


MozambIque 5,362 1,114 2,000 1,142 
 642 214 10,000+ 10,000+ 10,000+ 500 200 -

Swaziland 286 75 790 507 310 12 
 10 10 - - -

Tanzania 
 9,818 2,505 1,900 1,602 2,232 392 5300 2725 5024 640 560 88
 

--
 -
 -
 -

Zambia 2,214 678 1,380 788 728 88 
 1050 500 -  100 20
 

Zimbabwe 3,538 1,958 7,230 1,529 2,912 142 
 13,600 2,000 8,000 1,500 3,000 
 150
 

TOTALS 28,440 7,830 17,900 7,364 8,461 
 1,136 24,000+ 17,000+ 242000+2,840 4,114 708
 

Notes: 
1) Other manually operated equipment (taken as 4% o hand groundnut sheller, planter, chaff cutter,
 
paddy weeder, hand wheel hoe, winnower, thresher, groundnut lifter, etc.
 

2) The proposed Beira plari expansion In Mozamblque has been taken Into account.
 



Major Implement 

Components 


Implement frame 


(MS) 

Springs 


Plough beam or
 
tool bar 

Plough (plates) 

Rake teeth 


Scraper, blades,
 
discs, spring
 
tooth harrow 


Mower and binder
 
section 


Tin holders,
 
knotter discs 


Project uosts
 

SAE 

No. 


1006-1008 


1010-1015
 
1065 


1070 

1074 

1078 


1085 


1086 


1090 


Buildings and unit works 

Plant and equipment 

Working capital needs 


Total about 


SADCC trading logistics
 

Carbon 

M%) 


0.08-0.18 


0.60-0.70 


0.65-0.75 

0.70-0.80 

0.72-0.85 


0.80-0.93 


0.82-0.95 


0.85-0.98 


$ 
250,000
 
450,000
 

300,000
 

11 million
 

Manganese
 

(%) 

0.24-0.60
 

0.60-0.90
 

0.60-0.90
 
1.50-0.80
 
0.30-0.60
 

0.70-1.00
 

0.30-0.50
 

0.60-0.90
 

The output will contribute to total SADCC production of farm implements

and reduce dependence on imports. 
 Raw material and component supply

linkages exist within 
the SADCC region. No transport problems are
 
foreseen.
 

Intended Implementation Schedule
 

18 months
 

Inputs required from donors
 

Project engineering
 
* Project financing
 
* Training in manufacturlng technology
 

- 133 

http:0.60-0.90
http:0.30-0.50
http:0.70-1.00
http:0.30-0.60
http:1.50-0.80
http:0.60-0.90
http:0.60-0.90
http:0.24-0.60
http:0.85-0.98
http:0.82-0.95
http:0.80-0.93
http:0.72-0.85
http:0.70-0.80
http:0.65-0.75
http:0.60-0.70
http:0.08-0.18


ARTISAN UNITS FOR THE MANUFACTURE OF FARM IMPLKNEFKTS 
IN BOTSWANA 



Ii'URODUCTION 

As per study report on farm implements in SADCC region, the demand of 
hand tool is estimated as follows;
 

1981 ].986
 
Nos. tonnes Nos. tonnes
 

(000) (000)
 
Hand tools 500 587.5 608 /i5
 

As against this demand, local production of Carm implements in Botswana
 
19 negligible arid almost all its implements are imported. 

As a 
farm 

part of the 
implements, 

total 
it is 

plan of 
proposed 

action 
to set 

to 
up 

reduce SADCC depend ,ncy 
8 blacksmithy unitn in 

for 
the 

artisan sector to produce 60 tonnes of hand tools etc. per annunt. 

Product range 

Hoes
 
Pangas 
Jembes
 

The annual caraci:y would be around 20,000 pieces amounting to 7 to 8 
t onnep. 

SADCC Market Position 

This is shown in Tablv 1. 

Existing CapacIty 

As mentioned eailier, there is 
no organised sector capacity presently.
It is estimated that 10 tonnes of hand tools would be produced by 1986. 
The capacity figures are shown in Table 1. 
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Table 1 SADCC REGION - FARM IMPLEKNT DEKAND 

HANDTOOLS ANIMAL DRAWN IMPLEMENTS TRACTOR DRAWN IMPLEMENTS 

1981 1986 1981 1986 1981 1986 

NOS. NOS. NOS. NOS. 
(000) TONS (000) TONS (000) TONS (000) TONS NOS. TONS NOS. TONS 

ANGOLA 2,325 2,732 2,829 3,324 10.8 486 13.8 620 2,500 2,080 3,190 2,650 

BOTSWt-NA 100 120 120 145 1.0 45 1.3 58.5 650 540 830 690 

LESOTHO 500 587.5 608 715 3.2 144 4.1 184 350 290 420 350 

MALAWI 2,125 2,497 2,585 3,038 11.2 504 14.3 643 900 750 1,100 910 

MOZAMBIQUE 3,750 4,407 4,562 5,362 19.4 873 24.8 1,114 1,820 1500 2,420 2,000 

SWAZILAND 200 235 243 286 1.3 58.5 1.7 75 780 650 950 790 

TANZANIA 6,849 8,077 8,346 9,818 43.6 1,962.5 55.6 2,505 1,785 1,490 2,280 1,900 

ZAMBIA 1,549 1,820 1,885 2,214 11.8 531 15.0 678 1,300 1,080 1,66 1,380 

ZIMBABWE 2,475 2,908 3,011 3,538 34.0 1,530 43.0 1,953 7,800 6,500 8,650 7,230 

TOTAL 19,873 23,383 24,189 28,440 136.3 6,134 173.6 7,830 17,885 14,880 21,500 17,900 



ARTISAN UNITS FOR THE MANUFACTURE OF FARM IHPLE MNTS 
IN LESOTHO 



INTRODUCTION 

As per study report on farm implements in SADCC region, the demand of 
hand tool is estimated as follows;
 

1981 1986
 
Nos. tonnes Nos. tonnes
 

(000) (000)
 
Hand tools 500 587.5 608 715
 

As against this demand, local production of farm implements in Lesotho
 
is negligible and almost all its implements are imported.
 

As a part of the total plan of action to reduce SADCC dependency for 
farm implementr, it is proposed to set up 8 blackamithy units in the 
artisan sector to produce 60 tonnes of hand tools 
etc. per annum.
 

Product rauge 

Hoes 
Paugas 
Jembes
 

The annual capacity would be around 20,000 pieces amounting to 7 to 8 
tonnes.
 

SADCC Market Position 

This is shown in Table I. 

Existing Capacity 

As mentioned earlier, there 
is no organised sector capacity presently.
It is estimated that 10 tonnes of hand tools would be produced by 1986. 
The capacity figures are shown in Table 1. 
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Table I SADCC REGION - FARM IMPLEMENT DEMAND
 

HANDTOOLS ANIMAL DRAWN IMPLEMENTS TRACTOR DRAWN IMPLEMENTS
 

1981 1986 1981 1986 1981 1986
 

NOS. NOS. NOS. NOS.
 
(000) TONS (000) TONS (000) TONS (000) TONS NOS. TONS NOS. TONS
 

ANGOLA 2,325 2,732 2,829 3,324 10.8 486 13.8 620 2,500 2,080 3,190 2,650
 

BOTSWANA 100 120 120 145 1.0 45 1.3 58.5 650 540 830 690
 

LESOTHO 500 587.5 608 715 3.2 144 4.1 184 350 290 420 350
 

MALAWI 2,125 2,497 2,585 3,038 11.2 504 14.3 643 900 750 1,100 910
 

MOZAMBIQUE 3,750 4,407 4,562 5,362 19.4 873 24.8 1,114 1,820 1500 2,420 2,000
 

SWAZILAND 200 235 243 286 1.3 58.5 1.7 75 780 650 950 790
 

TANZANIA 6,849 8,077 8,346 9,818 43.6 1,962.5 55.6 2,505 1,785 1,490 2,280 1,900
 

ZAMBIA 1,549 1,820 1,885 2,214 11.8 531 15.0 678 1,300 1,080 1,660 1,380
 

ZIMBABWE 2,475 2,908 3,011 3,538 34.0 1,530 43.0 1,953 7,800 6,500 8,650 7,230
 

TOTAL 19,873 23,383 24,189 28,440 136.3 u,134 173.6 7,830 17,885 14,880 21,500 17,90C
 



Technology Package
 

The blank material is cut to required size and specification. Then
 
these pieces are heated in a charcoal hearth to red hot condition.
 
These are then forged to the desired shape with the help of anvfls and
 
hand hammers. The heating and forging operations are repeated a n'imber
 
of times till the required shape is obtained. it is then finished by
 
cutting and filing.
 

The hardening is done by heating the piece and quenching it in oil and
 
water baths.
 

Thus the main production features are:
 

Machining: files 

pedestal grinder 

Forging: hand forging 

blacksmith hand tools 
charcoal fixed firnace with hand blown 
bellows 

Heat treatment: simple quenching tanks.
 

The capital facilities would include the following:
 

Capital equipment: 	1 50 kg anvil
 
2 mechanical hand operated forge
 
3 vice
 
4 files
 

5 bolt die set for thread forming 
6 hand drills & drill bits 
7 hand grinder 
8 metal saw and blades 

9 square and tape rule 
10 wood saw 
11 brace and bit 
12 oxyacetylene welder 

Estimated cost: $ 5,000
 

Project Costs
 

Capital
 

I Shed $ 4,000 
II Tools & Equipment $ 6,000 
III Working Capital for 3 months $ 5,000 

$ 15,000 

Rate of return on capital is estimated to be around 20%.
 

Raw Material Situation
 

It is proposed to utilise scrap to the extent possible and high carbon
 
steel.
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Raw Material Requirements:
 

The steel required for agricultural haud tools should be 
suitable for
 
forging and heat treatment. 
 The following standards should preferably
 
be conformed to:
 

American: SAE 1078
 
British: BS2094 Part 6: forging
 

and drop forging Grade 4
 

or equivalent DIN/ISO standards
 

Such steel would have an approximate composition of:
 

Carbon: 0.72 - 0.85%
 
Manganese: 0.30 - 0.60%
 

Trading Logistics
 

The output is intended for local area consumption so as to reduce
 
dependence on imports.
 

Intended Implementation Schedule
 

The artisan units are expected to start production within a year 
of the
 
decision of their establishment.
 

Inputs required from donors
 

* Assistance towards financing the complete package 

* Technology & training - could be obtained from other SADCC states. 
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ARTISAN UNITS FOR THE MANUFACTURE OF FALI IMPLEMENTS 
IN TANZANIA 



INTRODUCTION
 

The demand-supply analysis of farm implements in the SADCC region (pl. 
see Tables 5.2 and 5.3 in the enclosed study) show the following picture 
for Tanzania: 

farm Implements : Tanzania (mid 1980s)
 

(in tonnes)
 
Industry
 
Category Demand Supply Deficit
 

Hand tools 1 9,818 5,300 4,518
 
Animal drawn
 
equipment 2 2,505 2,725 -

Tractor drawn
 
implements 3 1,900 5,024 -

Power process
 
equipment 2,3 1,602 
 640 962
 
Trailers/Carts 2,3 2,232 560 1,672
 
Other manually
 
operated equipment 1,2 392 88 304
 

Industrial category 	I refers to artisan sector
 
2 refers to small scale units
 
3 refers to medium/large organised sector)
 

In the plan of action to meet 
the projected deficits, establishment of
 
50 blacksmithy units in the artisan 
sector has been proposed, giving an
 
output of 500 tonnes per annum, generating employment and spreading
 
industrialisation especially in rural 
areas.
 

Tanzania already has a substantial artisan sector producing handtools
 
and thus the nucleus for further units already exists in this sector. 
The techno-economic 	description of an artisan unit is given below.
 

Product range:
 

Hoes 
Jembes
 
Bill-hooks
 

The annual capacity of the blacksmithy unit is expected to be around 10
 
tonnes. Product mix can be 
as per market requirements.
 

An illustrative composition could be:
 

1,000 pieces of jembe per month
 

700 pieces of hoes and bill hooks per month
 

SADCC Market Position
 

This is shown in Table I below:
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Table 1 SADCC REGION - FARM IMPLEMENT DEMAND 

1981 

HANDTOOLS 

1986 

ANIMAL DRAWN 

1981 

IMPLEMENTS 

1986 

TRACTOR 

1981 

DRAWN IMPLEMENTS 

1986 

ANGOLA 

BOTSWANA 

LESOTHO 

MALAWI 

MOZAMBIQUE 

SWAZILAND 

TANZANIA 

ZAMBIA 

ZIMBABWE 

NOS. 
(000) 

2,325 

100 

500 

2,125 

3,750 

200 

6,849 

1,549 

2,475 

TONS 

2,732 

120 

587.5 

2,497 

4,407 

235 

8,077 

1,820 

2,908 

NOS. 
(000) 

2,829 

120 

608 

2,585 

4,562 

243 

8,346 

1,885 

3,011 

TONS 

3,324 

145 

715 

3,038 

5,362 

286 

9,818 

2,214 

3,538 

NOS. 
(000) 

10.8 

1.0 

3.2 

11.2 

19.4 

1.3 

43.6 

11.8 

34.0 

TONS 

486 

45 

144 

504 

873 

58.5 

1,962.5 

531 

1,530 

NOS. 
(000) TONS 

13.8 620 

1.3 58.5 

4.1 184 

14.3 643 

24.8 1,114 

1.7 75 

55.6 2,505 

15.0 678 

43.0 1,953 

NOS. 

2,500 

650 

350 

900 

1,820 

780 

1,785 

1,300 

7,800 

TONS 

2,080 

540 

290 

750 

1500 

650 

1,490 

1,080 

6,500 

NOS. 

3,190 

830 

420 

1,100 

2,420 

950 

2,280 

1,660 

8,650 

TONS 

2,650 

690 

350 

910 

2,000 

790 

1,90C 

1,380 

7,230 

TOTAL 19,873 23,383 24,189 28,440 136.3 6,134 173.6 7,830 17,885 14,880 21,500 17,900 



Existing Capacity
 

The supply position, after taking into account the organised industry
 
output has been indicated earlier. As against demand of 9,818 tonnes 
of
 
hand tools, the capacity amounts to only about 5,300 tonnes a year.
 

Technology Package
 

The blank material L- cut to required size and specification. Then 
these pieces are heated in a charcoal hearth to red hot condition. 
These are then forged to the desired shape with the help of anvils and
 
hand hammers. The heating and forging operations are repeated a number 
of times till the required shape is obtained. It is then finished by
 
cutting and fMling.
 

The hardening 13 done by heating the piece and quenching it in oil and 
water baths. 

Plant and Equipment 

The blacksmithy units are proposed to be equipped with the following 
items of plant and equipment:
 

1. Hand lever shearing machine 500 mm blade manual operated
 
2. Hack saw frame standard 
3. Hack saw blades single edge 
4. Double edge hack saw blades 
5. Forge blower 10" (manually operated) foot operated 
6. Single beak knee type anvil 150 kg/125 kg 
7. Forging hammer double face 2 kg 
8. Forging hamner double face 4 kg 
9. Forging hammer double face 8 kg 

10. Forging hammer double face 10 kg cross pein
 
11. Forging chisel head 2 kg cross pein 
12. Forging hammer chisel head 4 kg cross pein
 

13. Blacksmiths holding tongs of different shape and size 
a) Cross flat
 
b) Flat jaw
 

c) Round jaw
 
d) Square and flat
 
e) Round and flat
 
f) Open mouth
 

g) Hallow jaw
 

14. Flat file - bastard
 
15. Flat file - second cut 
16. Flat file - smooth cut
 
17. Half round file bastard
 
18. Half round file second cut
 
19. Half round file smooth cut
 
20. Blacksmiths chisels cold cutting 1500 kg weight
 
21. Blacksmith- -Thisels hot cutting 1500 kg weight
 
22. Work shop chisels 8" cold cutting
 
23. Work shop chisels 8" hot cutting
 
24. Unbreakable vice malleable iron jaw width 140 mm spa. 180 mm height
 

280 mm width 560 mm
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25. Heat treatment furnace charcoal type complete with furnace blown
 
(manually operated) or foot operated 870 : 360 x 100 mm
 

26. Swage block - 45 kg
 
27. Flattener 5 kg - 8 kg
 
28. Grinding machine 10 wheel (manually operated or foot operated)
 
29. Blacksmith gloves
 
30. Measuring steel mule 600 mm.
 

Raw Material
 

To reduce the costs, scrap materials are to be usc in these artisan 
units. Such scrap, for example, leaf springs of automobiles and from 
engineering industries in Tanzania like Ubongo 
Farm Implements factory
 
are available.
 

The required raw materials for their output will be as follows:
 

0.5 tonnes of hibh carbon steel = 800 pieces of 2 lb jembe
 
0.25 tonnes of high carbon steel = 300 pieces of I lb jembe 
500 kg of scrap material = 50U pieces of 1 lb jembe 

Project Costs
 

(in T.Sh.)
 
A. Cost of Shed
 

600 sq ft @ Sh 125 75,000
 

B. Tools and Equipment 60,000
 

C. Working Capital for 3 months 50,000 
Total 185,000 
about $ 19,500 

Financial Operations
 

Operating Costs per annum
 

1. Raw Materials 75,000 

2. Labour 12,000 
Skilled blacksmiths (3)
 
Semi skilled (3)
 
Helpers (4)
 

3. Miscellaneous 
 20,000
 

Total 215,000
 

(in T.Sh.) 

Depreciation on shed and plant & equipment = 10,000
 
Interest on fixed and working capital 
 = 10,000
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Income per annum
 

Sales revenue by
 
say, 10,000 pieces of 
Jetabe per year 150,000
 

5,000 pieces of hoes per year 
 125,000
 
3,000 pieces of bill hooks 
 50,000
 

Total revenue 
 325,000
 
less all costs 
 245,000 
Prcfit before tax 
 80,000
 
Taxes (say 50%) 
 40,000
 
Net Profit 
 40,000
 

representing 21.6% net 
return on capital
 

Trading Logistics
 

Hand tools to be produced by blacksmithy units are mainly for localised
 
consumptioti and thus no trading and transport problems are foreseen. 
The regions where tools like hoes 
are mostly used are:
 

Kilimanjaro
 
Iringa
 
Tabora
 
Sh inyanga 
Mwanza 
West Lake
 
Ruvuma
 
Tanga
 
Morogora
 
N twara
 
Mbeya
 
Kogoma
 
Arusha 

Promoti Institutions 

Small Industries Development Organisation (SIDO) has considerable
 
experience in promoting industrial units in 
artisan and small scale
 
sectors. It is intended that SIDO will be 
the promoting institution
 
for the proposed artisan units.
 

Intended Implementation Schedule 

The artisan units can go into operation within 12 months of the 
decision.
 

Inputs required from donors 

Financial assistance towards complete package 
of establishing 50
 
units.
 

Contribution of promoting institution 

Technology
 
Material specification and sourcing
 
Training
 
Operation sites
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EXTENSION OF CONTINUOUS CASTING FACILITY IN ZIMBABWE 



1. INIRODUCTIOB 

As mentioned in paragraph 6.15 of the regional subsectoral 
plan, the production of farm implements would require 
augmented supplies of steel and other raw materials. This 
project relates to the setting up of continuous casting 
facilities at existing steel works. 

The purposes of the continuous casting machine is to convert 
molten steUl ingots into salable or re-rolling billets. This
 
is a direct route with the hot metal being poured into water 
cooled copper moulds and converted into billets. The alterna
tive method is through the outdated, heavy mill, whereby a 
series of press on the ingots are systematically reduced ir. 
size down to billet fo.To. 

The Installation of this new machinery is aimed at providing a 
mor( economic way of processing the hot steel and to ensure 
that plans to produce leaden and other higher value billets at 
competitive prices for export can be met. 

2. SADCC MARKET POSITION 

The Marketing Division of Ziscosteel foresee opportunities for 
the sale of engineering billets.
 

All the SADCC countries, except Zimbabwe, import their billet 
requirements and if the project can be supported then Zimbabwe 
will be in a position to meet the requirements of SADCC. 

3. EXISTING CAPACITY 

Zisco's theoretical liquil steel capacity of I million tonnes 
per annum was based on a 75%/25% production split between con
ventional ingot canting and continuous casting. This necessi
tated 20,000 tonnes per month being processed through a 
continuous casting machine which was purchased in 1971,/75 for 
this purpose. Due to the financial constraints at that time 
and the relatively limited choice of 3uppliers the type of 
machine eventually purchased was relatively unproven. They
have since found serious design limitations, notably with the 
concept of "in-line reduction". 

4. TECHNOLOGY PACKAGE 

4 Strand Billet 
Machine with the following specifications
 
machine type : curved mould; lnw head billet caster
 

No. of strands : 4 (provision for a 5th)
 
No. of turdish cars 2 
Section limits 100 - 140mm square 
Machine equipped to cast; 1lOm 
Casting radins : 6m 
Strand centre lines : 1100/1 100/1 100mm
 
Ladle support : ladle turret
 
Ladle type : slide gate
 
Capacity of ladle : Max 60t
 
Cut off lengths 4,6m minimum
 

140m maximum 
Strand cutting shears 
Discharge mechanisms : roller tables, mechanical cross 
transfers, hydraulic pushers onto a common cooling bed. 
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5. MACHINE DETAILS 

5.1. SUPPORT STRUCTURE 

Of prefabricated steel construction erected 
independently of
 
the building columns to prevent vibrations from the cranes 
being transmitted to the machine. Consisting of casting 
platform, intermnwdiate platfe',, stairs and walkways. 

5.2. COOLING CHAMBER
 

The cooling chamber is an integral part of the machine support 
structure and surrounds the secondary cooling zone.
 

5.3. LADLE TURET 

The turret takes a full casting ladle on one side of the 
supporting arm and centres it by a swivelling motion around the
 
ladle turret axis above, the tundish in the casting position. 
This facility is required for the multi-sequential casting of 
up to 6 lalies per tundish. 

The swivel drive is performed by electric motor with an
 
alternative emergency drive by pneumatic motor. 

5.4. TUNDISH 

Two required of welded heavy plate construction.
 

5.5. TIUNDISH CAR 

The two tundish cars transfer from the preheating stations to 
the lasting positioi as well as adjust the tundiLh position 
over the moulds. 

They are of gantry constructior in heavy steel plates and 
sections, equipped with an electric drive 
through power supply
 
cable, motor gearbox and coupling. Final adjustment over the 
moulds in the direction of the track is performed by an inclung
device uhilst lateral adjuttment is by handwheel. P'rotection 
for the casting crew is provided - mould lubricating oil is 
blown away by a compressed air installation. 

5.6. TUNiDISH NOZZLE PREHEATING STATION
 

Time stations are provided on the casting platform for the 
heating up of tundish nozzles prior to casting. Four coke oven
 
gas burners with the necessary piping on a light stand are 
provided at each station.
 

5.7. STAG LAUNDERS 

Four slag la,,ders are attached t. each tundish car by a pivot 
or the crossbeam opposite the mould operator station. They ean 
be swung under the tundish 1lo0zles as required. 
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5.8. MOULD OSCILLATION MECHANISM 

The short level system of mould oscillation guides the mould 
along an arc corresponding to the casting radius. The mechan
ism consists of the mould table equipped with connections for 
mould cooling water, mould lubrication system and spray water 
pipes, the rocking levers and the bearing support.
 

5.9. OSCILLATION DRIVE
 

The limiscidal oscillation is driven by a 3 phase pole changing 
motor with 2 speeds, at 100 jr 150 strokes per minute. The 
mould stroke can be adjusted but Is normally set at approxi
mately 16mm. 

5.10. MOULD ASSEMBLY
 

The total moul f length of I L20 mm is divided into two stages, 
the primary stage being a curved tabular mould whilst the 
secondary stage consists of four attached cooling plates. 

The primary stage is made up of the housing, cooling jacket, 
lubrication plate cover and cool tube which is tapered copper 
with chrome-plated internal surfaces. The cooling plates of
 
the secondary stage are matched to the strand curvature and 
suspended so that they can be pressed against the strand by 
springs cooling of the copper plates and strand corner cooling
 
is effected by full cone spray nozzles from the secondary 
cooling system.
 

5.11. HOULD LUBRICATION UNIT
 

The mould walls are lubricated by rapeseed oil (or equivalent) 
supplied through 4 inlets per mould by a common distributor fed 
by an oil tank at high level. The required discharge rate is 
adjusted by means of a flow regulating valve. 

5.12. SPRAY ZONE I
 

The water distributing ring with four spray pipes of stainless
 
steel is fed by the secondary cooling system thcough the strand 
guide frame. The spray pipes are equipped with brass nozzles
 
providing water cooling on the four billet faces.
 

5.13. STRAND GUrE (SPRAY ZONE Ii)
 

The double-beam supporting frame is attached to the steel
 
structure and carries the strand guide rolls on the inner and 
outer radius, the lateral guides and the stainless steel spray
 
pipework for the second cooling zone. 

5.14. RIGID DUMMY BAR
 

The dummy bar is inserted into the bottom of the mould before
 
casting and loads the hot strand as it starts through the 
machine. The dummy bar is equipped with a permanent head that
 
closes the mould at the start of the cast and connects the 
rigid dummy bar to the hot strand. Automatic disconnecting 
facilities are provided on the machine.
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5.15. WITHDRAWAL AND STRAIGHTENING UNIT 

The rocker arm unit which withdraws and straightens the cast 
strand as well as inserting the dummy bar, has two top-driven
rolls, and 3 bottom non-driven rolls. The upper rolls are 
pressure loaded by pneumatic cylinders and driven by DC motors
 
through a speed reducer gear unit. The frame, rolls, rocker 
-arms and drive heat guards are water cooled and arch connected 
to the machine cooling system. 

5.16. MECHANICAL SHEARS 

There are up cutting pendulum type shears where the blades are
 
actuated via an eccentric shaft and controlled by a pneumatic 
clutch. 

5.17. DISCHARGE ROLLER TABLES
 

The first two rolls are located in the shear stand, whilst the 
remainder are supported on both sides by the table frames. The 
rolls are divided into groups of 5 or 6 driven by a gear motor 
with chains to a peripheral speed of approximately 30 m/iain. 

5.18. CROSS-TRANSFER MECHANISM
 

The cross transfer mechanism transfers the billets from the 
discharge roller tables to the common pusher bed aLid is located 
at right angles to the discharge roller tables. T1,e 
construction is of a pushing beam mounted on wheels in a welded 
beam construction and driven by an electric motor and gearbox 
through wire rope drums and wire ropes. Billets up to the 
normal Rod Mill length of 6,8m will be actuated by one 
individual cross transfer mechanism, whilst longer billets up

4
to the 1 ,Om maximum length will be actuated by interconnecting
 
two individual mechanisms together. 

5.19. BILLET PUSHER
 

The bilLet pusher transports the billets from the inclined 
plane of the cross transfer mechanism to the common cooling bed
 
and is a hydraulically actuated pushoff. Again, provision has
 
been made to connect the two individual billet pushers together
 
for the longer billets. 

5.20. COOLING BED
 

Allowance has been made for a cooling bed length of 17m, giving 
a storage capacity of approximately 4 ladles. The construction 
is of a standard bank with slide rails mounted on a supporting 
structure. However allowance 
has been made in the estimates 
for a turnover bed to be installed for improved billet 
straightness. 

5.21. HYDRAULIC SYSTEM AND UTILITIES
 

Hydraulics are provided for the operation of the two billet 
pushers and the four dummy bar storage units.
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Water cooling systems are provided for the moulds (primary), 
the spray zones (secondary) and the machines. Compressed air,
via a separate compressor station, is provided for various 
valves, cylinders and clutcher oxygen and coke oven gas will 
be supplied to the outlet points for general machine 
ma intenance. 

6. RAW MATERIALS SITUATION
 

From 	ore deposits which are available in and around Kwekwe.
 

7. ESTIMATED COSTS
 

From 	 specified prices, converted at current exchange rate to 
Z$ .
 

Machine supply 
 1,661,446
 
Automatic mould level control 
 773,092
 
Water treatment plant 
 571,888
 
Spares 
 318,875
 
Erect ion/commissioning/supe rvision 104,016 

Sub-total 
 2,729,317
 

Add: 	Budget quotation, for: Turnover
 
Cooling hank 
 250,000
 
Induct ton
 
Stirring 
 303,000
 

Sub-total 
 3,282,317
 
Allow contingency 400,683
 

Total 3,683,000
 

Total overseas supply 
 3,683,000 
Add: Local supplies 413171000 

Total project cost 
 $ 8,000,000
 

8. SADCC TRADING LOGISTICS
 

Though Zimbabwe is connected by railway and roads to all the 
nine SADCC countries, many roads need to be improved in terms 
of widening and tarring. Given an improvement in the rail and
 
roads systems, few problems would arise in 
terms of exporting.
 

9. PROMOTING INSTITUTION
 

Ziscosteel will be responsible for promoting the products on 
its own, as it has been doing to date.
 

It is understood that German aid would be available for the 
continuous casting project; 
other countries are interested hut
 
in the assessment ZISCO are happy that West Germany should be 
approached for caster.the No firm information Is available at 
present in this regard. 

10. INTENDED IMPLEMENTATION SCHEDULE 

The time from order to commissioning and full production is 
estimated at 18-20 months. Early agreement would enable the 
Billet Caster to be in full production from the beginning of 
1q84. 
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HANUFACTURE OF TOOL STEEL IN ZIBABWE 



1. INTRODUCTION 

Establishment of units for the production of farm implements as 
proposed in the SADCC sectoral plan will generate increased 
demands for tooled steel in the region. Zimbabwe has about 20 
- 30 large and ,nedium size foundry/forge units. A project 
proposal for a model foundry/forge onit is currently under 
Joint consideration by ZISCO and Conolly Company, for the 
manufacture of the following special steels for both the local 
and the SADCC regional market. 

(a) 	 Hardening and tempering quality carbon steel sectors -
B.S. 	 970 Part 2. 1970 GCr 8. 

(b) 	Carbon Tool Steel B.S. 970 part 1 1972 GCr 8. 

(c) 	Case hardening quality carbon sulphur steel - B.S. 970 
part 3 1971 CCr 8. 

(d) 	IHigll speed steel, HSS - 18 - 4 - I -0,6. 

(e) 	Other grades of alloy steel. 

2. INPUTS M.QUIRED 

-	 wrought processing unit (Forging machine) 

-	 heat treat equipment 

-	 metallurgical control facilities 

-	 expert assistance
 

-	 other 

3. ESTIMATED COSTS 

The 	 total cost of the project is estimated to be of the order 
of US$1.5 million, broken down as 	follows:
 

U S $ 

(a) 	 Machinery and equipment 1,000,000 
(b) 	Expert assistance 300,000
 
(c) 	Training 200,000
 

Total 1,500,000
 

4. SADCC MARKET POSITION 

All 	 of the SADCC countries import their special steels 
requirements, and if the project can be supported then Zimbabwe 
will 	be In a position to meet the requirements of the SADCC. 

5. IMPLEIENTAT ION 

About one year. 
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RATIONALISATION AND DEVELOPMENT OF FARM
 

EQUIPMENT TESTING FACILITIES 



TERNS OF REFERENCE FOR THE PROJECT STUDY 

1. To assess the capabilities and facilities of existing farm 
equipment testing and research stations and estahlishments 
in the SADCC member states. 

2. To suggest a scheme of rationalisation in terms of type of 
farm Iniplements to be tested and developed at the testing 
and research establishnents, taking into account 
particularly: 

- the cropping pattern 
- the characteristic farm implements in use 
- transportation logistics 

3. To recommend a testing and research establishment in the 
SADCC region for upgradation to a regional centre and to 
draw up a plan of action for such upgradation including:
 

- additional capital facilities required 
- inputs of technology and skills 
- costing and financir.g requirements 
- implementation schedule
 

4. To cost out the linkages between the envisaged regional 
centre and other testing and research establishmentp in the
 
SADCC member states encompassing particularly the aspects 
of:
 

- design and development of farm implements 
- field testing taking into account the variations in soil
 

characteristics 
- standardisation and certification 

The study is envisaged to cost $ 0.5 millions and should be 
completed in six months time.
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SECTION VII: 
Tractors and Tractor Components
 



DEMAND ANALYSIS AND PRODUCrION OF
 

TRACTORS AND COMPONENTS 



-- -

INTRODUCTION 

A UNIDO study (1979) on the Agricultural Machinery Industry 
observed that the African coontries import 5 to 10 times the 
amount in value of foodgrains than of agricultural machinery 
which contributes to the local production of the same cereals.
 
It is estimated that 80% of African farmers have at their 
disposal ,rl.y traditional handtools, 15% make use of animal 
drawn equipment and 5% employ tractors. 

The picture in SADCC countries is no better than the average 
African pictro. In fact, even the supply of handtools is 
constrained by lack of adequate local production. And the 
problem of limited usage of other fan equipment including 
tractors is exacerbated by the foreign exchange difficulties. 
Investment in agricultural equipment is hardly one-hundredth 
of the value of agricultural output. 

This pictiure however can be changed in only a few years by the 
adoption of suitable industry/technology mix and SADCC 
regional cooperation. The analysis in these preliminary 
studies shows that relatively modest investments can lead to 
self-reliance in the production of essential farm implements 
and equipment and spread of industrial activity in the SADCC 
region, in tune with the principal objectives of the Lagos
 
Plan of Action and those of SADCC member States.
 



2. 	 FARMING IN SADCC REGION 

2.1. 	 An idea of the relative extent of major categories of equip
ment needed for various agricultural activities can be had 
from tile import data of Table 2.1:
 

Table 2.1 IMPORTS INTO AFRICA, 1978
 

Value % of 
Equipment in $ million total value 

Tractors 390 23 
Pumps 326 19 
Hand tools 298 18 
Agricultural machines 180 11 
Building equipment 317 19 
Engines 114 7 
Packaging & weighing 50 3 

Total 1,675 100
 

2.2. 	 The studies here are concerned mainly with the equipment 
needed for th- operations specifically linked with agricul
tural production. Broadly, these activities are:
 

- Land preparation
 
- Nursery work 

- Planting & applying fertilisers 
- Seeding & banIl'ng 
- Topping & spraying 
- Harvesting 
- Grading & MIarketing 
- Shelling 
- Uprooting 

2.3. 	 Besides such modern practices as the use of high yielding
 
variety of seeds and the application of fertilisers and other
 
agricultural chemicals, timing is very critical to the success 
of an agricultural operation. The usage of tools and other 
agricultural equipment and 
machinery improves this timeliness 
of various activities in addition to performing operations 
that cannot be done by other means. Specifically, such usage 
is:
 

- to bring additional land under cultivation by clearing new 
areas and by utilising land unsuitable for hand cultivation 

- to reduce labour requirements especially during peak periods
 
and to increase labour employment during slack periods
 

- to improve the timing of operations so as to use optimum 
tillage and planting dates, to avoid unfavourable weather 
conditions, to reduce the effects of weeds and to harvest at
 
the optimum time
 



- to facilitate the introduction of intensive and multiple 
farm i ng 

- to reduce drudgery of agricultural operations 

- to Increase farm productivity and income 

2.4. 	 Up to 80% of a farmer's work in the cropping season is 
concerned ..ith re-ridging (land preparation) and weeding, and 
these are the operations where he needs the assistance of 
tools and equipment most. Tractors and other engine powered 

L2machinery can especially useful for activities like seed
bed preparation, general cultivation, plant protection,
harvesting, threshing, water pumping and land reclamation. 

TYPICAL SADCC CALENDAR OF CROPPING 

2.5. 	 The major crops of SADCC region include maize, groundnuts, 
cotton and tobacco. A typical calendar of various activities 
performed and toe average man days spent on them for these 
four crops in one of the SADCC countries is given in Table 
2.2.
 

2.6. 	 It will be seen that seasonality of labour inputs is very 
critical. Peak Inputs are required during land preparation
and harvesting stages and, to an extent, at the weeding stage.
Mechanisation of harvesting has been achieved only ato 
limited extent. Crop-distinct features of harvesting include:
 

Groundnut
 

Harvesting is labour-intensive; timing is critical since the 
nut starts deteriorating if left In the ground too long; and 
also the harvesting becomes increasingly harder as the soil 
dries. 

Tobacco 

Harvesting and curing are labour-intensive and timing is 
crucial as over or under-ripe means lower quality. Tobacco 
topping and picking is generally done by hand. 

Cotton
 

Laborious harvesting. Though rink of deterioration is not 
great the harvest has to be completed in time so that the 
plants can be uprooted and burnt for pest control 
reasons.
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Table 2.2 TYPICAL AGRICULTURAL CALENDAR (MAN DAYS) IN ONE SADCC COUNTRY
 

Month Maize Groundnuts Cotton Tobacco 

Sept. Start land Start land Start land Prepare Nursery 
preparation preparatioa preparation (7.4) 
(7.4) (12.4) (12.4) Land Preparation 

field (7.4) 

Oct. Continue Continue Continue Nursery work 
land land land (17.3) 
preparation preparation preparation 
(12.4) (14.9) (24.8) Land preparation 

field (9.9) 

Nov. Vinish !and Finish land Finish land Nursery work 
preparation preparation preparation (17.4) 1.and 
Plant (21.0) Plant (17.3) Plant(29.7) preparation (9.9) 

Dec. Weed Weed Weed Nursery work(7.4) 
Fertilise 
(24.8) 

(22.3) (22.3) Land preparation 
(7 . 4 )Plant(l1..I) 

Fertilise (3.7) 

Jan. Weed Weed Weed Finish fertilise 
(16.1) (14.9) Spray (3.7) Weed (27.2) 

(49.5) 

Feb. Weed Weed Spray Weed(24.8, Prime 
(9.9) (14.9) (7.4) Top & sucker 

(16.) 

March - Harvest Spray Prime, Ton and 
(14.9) (7.4) Sucker (17.3) 

Harvest & Cure 
(37.1) 

April Harvest Harvest Spray & 
(12.4) (34.7) Harvest Harvest & Cure 

(34.7) (37 .1)Uproot(5.0) 

May Finish Harvest Harvest Harvest & Cure 
(13.6) (34.7) (34.7) (9.9) Grade & 

Sell (24.8) 
Uproot (5.0) 

June - Shell Harvest & Grade & Sell 
(19.8) Uproot (27.2) Uproot 

(44.6) (5.0) 

July - Shell Harvest & Grade & Sell 
(19.8) Uproot (24.8) 

(52.0) 

Aug. - Shell Uproot -

(19.8) (5.0) 
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Maize 

Relat!vely less labour intensive and less sensitive to exact 
t Lrning. Susceptible to damage by pests if left too long in 
the field.
 

FARMING SYSTEMS IN CADCC 

2.7. All the three maje- systems of farming - manual-based, 
animal-based and tractor-based - are nrevalent in the SADCC 
Region to varying degrees. Their characteristics are shown in 
Exhibit 2.1 Table 2.3 estimates the average power inputs from 
the three sources of labour, animals and tractors, for some of 
the SADCC countries. It also shows the picture for Africa as 
a whole in 1980. 

Table 2.3 PATTERN OF POWER INPUTS 

Draught 
Labour animals Tractors
 

Angola 90.6 3.6 5.8 
Malawi 94.5 3.2 2.3
 
Mozambique 90.4 4.4 5.2
 
Tanzania 81.6 16.4 
 2.0
 
Zambia 81.4 12.2 6.4
 
Zimbabwe 63.7 20.6 15.7
 

Africa - 1980 81 16 

- 2000 81 11 8 

Envisaged growth rate 
% p.a. - 1980-2000 3.0 1.3 8.0 

(Based on FAO data)
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EXHIBIT 2.1 CHARACTERISTICS OF THE FARIMING SYSTEMS IN SADCC REGION 

Farming systems

ch,aracter!st lcs 
 Hand farming Animal Irawn 
farming 
 Tractorlsation
 

Bases of the systErn Agricultural 
system basically Agricultural system based 
on Agrlcilfl.-- system making use of
men-dependent, using human the use of animals to carry out the motor end more precisely ofstrength t, accompilsh all 
tesks all or part of the agricultural the tr.ctc, to carry out all oreither directly or with the aid work. This implies a conple-
 part of i'e agricultural work.
of simple traditional tools. menlary aqricultureh1:sband-yr This imllks in particular a 
sys em and The use of animal correspondinq set up of the environ
draw, equlpTent. ment to ensure The operations of 

mech I nes and sets of heavy 

Machines used 
 * nil (picking) * simple machi-ie(cert-s&ing-• simple tools (machette-hoe) * tractor with heavy equipmentplounh - harrow) 
 (plough - disk harrow  sowr
 
simple machinery to be carried * more sophisticated machinery dril !-trailer)
(back carried sprayer) or (plough 
- sower - mlticitor) * motorlsed fixed mrn-Inery
 
pushed (cart-hoe) or stationary ,thresher-rotopump)
(she I er-pump) 


self-propel led menine
 
Initial Investment The purchase cost 
of the equip- * The purchase cost of the * Tne ccst of mo-orisea set oflevel 
 ment zorresponds to about: 
 equlpaent Is evaluated at equipment InclLding one tractor (45USS IO/labourer/5 years for 
 US$325/5 years. To this is HP) Is evaluated at 'JS$ 11,000/5
simple hand tools, 
 added the cost of purchase and years and 
US$ 16,000 If a thresher
less than US$ 110/labourer/5 rearig and tralning an animal Is included.

4
years for simple machinery 
 evaluated at USS 00/arilmal
 

(ox).
 

Agricultural 
 partial clearing 
 * light preparation of soil * preparation of soiloperations periormed 
 * light preparat!on of soil * sowing 
 * sowing
with appropriate upkeep and protection of * upkeep of 
cultures * transportation
equipment cultures 
 * light transpor-tation * accessorily: threshing 
help to harvesting and to the 
 :rrigation
 
transformation .)fproducts
 

Al I crors: * Crops based on cereals * Crops based on cereals (rice - corn 
- food crops .osed on cereals (rice - corn - millet - wheat) - wheat)


root-s or frelt Annual cash crops 
 Annual cash crops- cash crops, annual (cotton - (cotton - groundnut - tobacco) (cotton 
- soya) or pluriannual
groundnut) or perennial (palm 
 (sugar cane - bananas)

tree - sugar cane) 
 Perennial crops (palm tree - coffee- for export (coffee - cocoa  - cocoa)
 
citrus fruit)
 

~~~--------------------------
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EXHIBIT 2.1 CHARACTERISTICS OF THE FAR~I>i SYSTE4S IN SADCC REGION (cont) 

Farming systews

characteristics Hand farming 
 Animal drawn farming 	 Tractorlsation
 

Categories of farmers Small Individual farming Medium size family typo (less 
 Middle or large size farming were
 
and farming units of the family type (less than 20 ha) the agricultural production Is based on cereals or
 
affacted than 5 Ha), but also medium production of which is cash crops Including:


and large plantations, especially based on cereals. - some famlly farming of more than 
where much of the work Is 20 ha.
 
still manual. 	 - large private farming 

-	private, mixed or State agro-

Industrial units 

-	 State farms
 
productirn co-operatives 

I-------------------------------------------------
Posil.Ive aspects of * low level of investment with * introducing animal drawn * introducing heavy machanisatlon
 
different systems direct supply availaale to farming allows to relleve sone allows:
 

farmers from local 	 bottlenecks (preparation of . to valorlse waste land 
blacksmiths 	 soil) and makes transportation to increase production by


* 	 the system is adapted to the easier expanding arable land 
agro-ecological environment * the Investment level Is . to carry out some arduous 
(cultivation on ridges with limited and made profitable by work (deep tillage)
several types of plants on an Increase In production . eventua ly to improve thethe same parcel) conditioninag Is easily feasible value of inputs by Int-o
the conditioning of the land by farmers (partial grubbing ducing modern farming 
concerns basical ly the and land clearning) tedhnIques.
control of water meintenarce can be carried ot * Very hlgh attractiveness of the 

* 	 no tra:nlng is essentia, by local artisans and tractor, as a synonym of 
b lacksmiths mode, i 1ity 

* 	 production can be by craftsmen * Can ,om'pensate for a lac.k or 
or industrial without requiring absence of farm labourers. 
major Investments In equipment
the low degree of complo,.!ty 
requires little supervision 

* 	 the system adapts to the 
agro-ecological enviror.ient 
without disturbing it.
 



for Africa as a whole in 1980, the targetted percentage power 
from the three sources in 2000 and the annual growth rate 
required to achieve the targetted percentage mix of power 
inputs. 

Potential 	for increasing output
 

2.8. 	 According to the documentation compiled for SADCC 'Regional 
Coo'.dinatton in Food and Agriculture' the extent of culti
vacion practised in the Region is as shown in Table 2.4.
 

Table 2.4 	LAND RESOURCES OF THE REGION (1977)
 

Land Utilisation
 
(millions of ha) Other land Inhabitants per
 

Country Total as a % of hectare of
 
Land Arable Other total land arable land
 

Angola 124.7 1.8 122.9 98.6 3.7
 
Botswana 58.5 1.4 57.1 97.6 0.5
 
Lesotho 3.0 0.4 2.6 86.7 3.0
 
Malawi 9.4 2.3 7.1 75.5 2.2
 
Mozambique 76.5 3.1 73.4 95.9 3.1
 
Swaziland 1.7 0.2 1.5 88.2 2.5
 
Tanzania 88.6 6.3 82.3 93.9 2.6
 
Zambia 74.1 5.0 69.1 93.3 1.1
 
Zimbabwe 38.7 2.5 36.2 93.5 2.7
 

Note: Arable land refers to land currently under cultivation.
 

2.9. 	 Not only the percentage of arable land needs to be improved,
 
the group on 'Food & Agriculture' also emphasised that con
siderable scope existed for improving the outpdt per hectare 
of the presently utilised land area as is evident from Table 
2.5.
 

Table 2.5 	YIELDS FOR TWO SAMPLE CROPS
 

Average yield per year (1975-77)
 

in tonnes per hectare
 

Country Maize Shelled groundnuts
 

Angola 0.746 0.542
 
Botswana 0.683 1.119
 
Lesotho 0.928 -


Malawi 1.117 0.627
 
Mozambique 0.538 0.467
 
Swaziland 1.332 -

Tanzania 0.728 0.595
 
Zambia 0.962 1.017
 
Zimbabwe 2.831 0.716
 

2.10. 	 Appendices I to IX provide a profile of each of the SADCC 
member states on their land resource, cropping pattern, and 
the stock, imports and production of farm implements and
 
machinery.
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3. 	 TRACTORS: PRESENT POSITION IN SADCC 

3.1. 	 In view of the lack of any rkajor tractor manufacturing capa
city in the region SADCC countries have been depending 
entirely on Imports of tractors - either in SKD condition or 
fully built up. Local assembly operations have been only of 
preliminary nature limited by the lack of any significant com
ponent manufacturing industry. The production so far of the 
low powered Tinkabi (Swaztlaid) tractor has been essentially 
in the protocype stage and that too is more an assembly opera
tion. lPorelgn exchange difficulties, especially severe for 
some of the countries, have constrained the level of imports. 
The net result has been a very low tractorisation of SADCC 
agriculture - variously termed as 'under-Investnent', 'under
equipment' by FAO/UNIDO.
 

3.2. 	 FAO has estimated the level of Imports of tractors by SADCC 
contries as in Table 3.1. 

Table 3.1 	ESTIMATED IMPORTS OF TRACTORS IN SADCC 

1976 1977 1978 

Country No. Value in No. Value in No. Value in
 
$000 $000 $000
 

Angola 830 7500 840 8000 850 8500 
L.,sotho 100 1057 130 1300 142 1500 
Malawi 432 3341 248 1505 250 2000
 
Mozambique 111 702 150 1000 215 1500
 
Swaziland 70 731 100 1000 140 1402
 
Tanzenia 491 4520 500 5000 
 560 9107
 
Zambia 811 4025 692 4411 860 5850
 

3.3. 	 Our own field studies of SADCC countries (all except Angola) 
provide a picture given in Appendices I to IX. Briefly, this 
Is summarised below: 

Angola
 

Setting up of a tractor production plant with annual capacity 
of 6,000 units a year is under consideration.
 

Botswana
 

There is no assembly operation and all the tractors are 
imported. 

Estimated 
Year New Registrations Renewals Total Stock
 

1977 204 1,685 1,889
 
1978 228 1,848 2,076
 
1979 195 1,920 2,115
 
1.980 255 2,259 2,514
 
1981 325 2,361 2,686
 

Average yearly 250 2,000
 

-9-	 (
 



The 	size-mix is roughly:
 

Above 50 HP : 75%
 
Below 50 11P 25%
 

Lesotho
 

As in the case of Botswana, there is no assembly operation and 
all tractors are imported: 

Estimated
 
Year New Registrations Renewals Total Stock
 

1976 21.6 937 1,153
 
1977 201 1,102 1,303
 
1978 194 1,233 1,427
 

The 	 sizemix Is roughly the same as in Brtswana - about three-

quarters above 50 UP and remaining below. 

Nalawi 

There are two service-cum-assembly enterprises: 

i) Farming and Engineering Services has a capacity of assemb
ling 3 tractor (Massey Ferguson) kits a day.
 

ii) 	 Mandala tractor division undertakes the assembly of Ford 
tractor kits. 

The 	 licensing and import figures are as follows: 

Year Imports Total licensed 

1977 236 2,927
 
1978 365 3,601
 
1979 400 3,147
 
1980 213
 
1981 43
 

Mozambique
 

The 	 number of tractors Imported in the last few years has been 
as follows:

1977 : 900
 
1978 : 594
 
1979 : 146
 
1981 : 409
 
1982 509 (envisaged)
 

Almost all of them are of higher size, around 70-80 HP. 
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Swaziland
 

The stock of tractors was estimated at 2,700 units in 1979.
 

Tinkabi Tractor Project
 

'Tinkabi' tractor was designed in late sixties for meeting the
 
requirements of small farmers with holdings up to 20 hectares. 
The facilities for p-ototype production were set up in early 
seventies at Matsapa.
 

The TA2 model has an air-cooled hand started twin cylinder
diesel engine of 12 KW. It is fitted with a fluid trans
mission system and the speed, direction of travel and braking 
are controlled through a single hand lever. The tractor is 
fitted with a drawbar assembly for attaching the basic imple
ments wfth the help of clamps. 

The later model, TA5 (Exhibit 3.1) has a 29 kw, 3,000 RPM 
engine, a hydraulic drive pump with a delivery capacity of 130 
litres/minute and fitted with a hydraulic lift which can 
either he mounted at the rear for convPri-lnnal imnlmpntr or 
mid-mounted for use such as grass cutters. 

Engine, transmission system, hydraulic and all other major
components are imported - so essentially the project is an 
assembly operation. The local value added is said to be 
12-14%. 
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Exhibit 3 .1 TINKABI TRACTOR TA5 

Technical specification
 

Engine
 

Diesel type T914, hand starting, two cylinder, four stroke,
 

air cooled.
 

Bore - 95 mm
 
9 4 Stroke - mm 

Cylinder capacity - 1 322 cc 

Compression ratio - 17,8 : 1 

Torque - maximum 1 800 RPM 7,8 Kgm 

Fuel consumption - 280g/KW hour at 3 000 RPM 

Oil sump capacity - 2,5L
 

Lubrication - full force feed with external full flow filter
 

Maximum continuous power - DIN 70 020 21 KW at 3 000 RPM
 

Maximum speed - 3 000 RPM
 

Weight - 132 kg. 

Air intake - oil bath or dry paper element both with 

pre-cleaner 

The tractor deliveries from this pilot project have been 
as
 

below:
 

1973 62
 

1974 34
 

1975 31
 

1976 61 

1977 26
 

1978 30
 

1979 74
 

1980 20 (est)
 

Nearly two thirds of the total sales (about 230 tractors over
 

1973-80) have been within Swaziland.
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3.5. 	 The capacity of the project is currently estimated at 1,500
 
units per annum and the order book is stated to be around 800 
tractors, including orders from Tanzania (about 100), Zambia
 
(about 500).
 

Tanzania
 

3.6. 	 As against average imports per annum of 300-400 tractors, the 
demand is estimated to be 800-1,000 units. Non-usage of 
existing stock is also very severe - more than half of total 
fleet is said to be out of service because of repairs and 
maintenance difficulties. 

Production Plan and Programme 

3.7. 	 Keeping in view the future demand prospects, the State Motor 
Corporation, a parastatal of Tanzania entered into an agree
ment with Valmet of Finland in September 1980 to fon, a Joint 
venture for the assembly and production of tractors in 
Tanzania. Equity stakes in the enterprise, Tanzanta Tractord 
!lanufacturing Company Limited, are to be held by the State 
Motor Corporation (80%), FINNFUND (10%) and Valmet (10%). The 
technical specifications of the models 
 to be assembled/
 
produced (500-1500 p.a.) are shown in Exhibit 3.2.
 

Zambia
 

3.8. 	 Average imports per annum amount to 700-800 units. There are 
at present no production facilities though the issue has been 
considered many times. For instance, licensed production of 
'Tilikabi' tractor has been discussed. There is significant 
demand for tractors of below 50HP size and a tractor assembly 
plant has been under conisideration. 

Zimbabwe
 

3.9. 	 The country has the following assembly facilities: 

Tractor Model 	 Assembly SKD units/quarterly
 
capacity foreign exchange
 

allocation
 

Fiat 80-90 per month 7 
Ford 100 	per month 50 

Massey Ferguson 120 per month 30 
John Deere 20 

The assembly is done of imported SKD units. 

3.10. 	 In 1981, about 1,200 tractor units were imported. foreign 
exchange difficulties are constraining the current import 
levels. There are said to be about dozen makes in the market
 
and most 	 common size is stated to be in the 60-75 HP range. 
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4. 	 DEMAND-ITPPLY ANALYSIS 

4.1. 	 Table 2.3 provided an indication of the present mix of the 
power input from tht three main sources - labour, animals and 
machines - anil the likely mix by the year 2000. It is clear 
that the highest growth is to come froin the third source. 
According to estimates made by FAO, the annual demand for 
tractors in Africa will increase from 40,000 units in 1980 to 
174,000 units In two decades. The gross Arinual investment 
costs in tractors is estimated to increase from $500 	 million 
in 1980 to $880 million in 1990 and $2,100 million in 2000.
 

4.2. 	 For sub-Sa, 'ran Africa which covers SADCC region, the FAO
 
studies pruvtl, a growth rate of 4.8% per annum in the tractor 
s to ck . 

DEMAND ESTIMATE 

4.2. 	 We estimate demand for tractors in the SADCC region taking 
into account the following: 

i) Present import levels provide only 
lower bound indication 
and cannot he cons trued as a measure of current demand; 
in view of severe foreign exchange difficulties. 

ii) 	The various projections and forecasts made in UNIDO/FAO 
documentat ion. 

iii) 	 Both the replacement and now demand components. The 
replacement period in SADCC region is shorter because of 
inadequate infrastructure for repair and maintenance
 
services.
 

iv) 	Long lead time associated with setting up a tractor manu
facturing plant and 	 the start-up of production. 

v) The initial stages of agricultural modernisation in the 
SADCC countries would call for growth rates higher than 
just 3-4% per annum. The plans, priorities and programmes 
of SADCC member St,,tes corroborate this. Average growth
 
rates of 8-10% per annum over a period of time would be 
more realistic. 

4.4. 	 Finally, our estimates 
are based on the field discussions with 
the concerned officials in the SADCC member States and not
 
merely secondary sources of information.
 

4.5. 	 These estimates - of present stock, average imports, average 
current demand and average likely demand - are presented in 
Table 4. 1. 

4.6. 	 The likely annual demand is presented for the late eighties 
(1987-1990) considering that any SADCC tractor production pro
gr.imme initiated now would start having 
an impact 	from that
 
time. Ull the figures are rounded off and are averages to 
smooth out year to year fluctuations. Details of arriving 
at 
one of the SADCC country's estimates are given 	In Exhibit 4.1.
 

- 14
 



Table 4.1 SADOC TRACTOR DO)4JD-SUFPLY ANALYSIS
 

Present 

Country Estimated 


Stock 

1 Ango!a 10,000 

2 Botswana 2,500 


3 Lesotho 1,500 


4 Malawi 3000-3500 


5 Mozambique 6000-7000 

6 Swaziland 3,000 


7 Tanzania 7,000 


8 Zambia 5,000 


9 Zimbabwe 18000-20000 


Total 56000-59500 


Present Oresent 

Production Average 


Imports 
p.a. P.a. 


- 700-800 

- 200 

- 125 

- 250-300 

- 400-500 

(700-800 200 

of 16 HP) of 30HP 

- 300-400 


- 700-800 


- 1,200 


'resent 

Estimited 


DemanJ 

D.a. 


1000 

200-250 


100-150 


300 


700-800 


200-300 


of 30 HiP 

800-1000 


1,000 


2,000 


3300-4000 


L iwe Iy Capac Ity
Demand 
 inder 


1:!te eighties Consideration 
D.a. )..
 

2000-3000 6000 

400-500 
 -

250-300 

350-400 

1,500 3,500 

500 (2,500) 
of 30 HiP of !6HP 

1500-2000 500-1500 


1500-2000 
 -

3,000 

11000-i3700 

Remarks 

Preliminary stage, technical 

parameters to be selected 

Feaslbililt report under 

preparation by USSR.
 

cinancing package for
 
comaerciailsation under 
cons iderat ion
 

$32 m p'roject with Valmat of
 
Finland under implementation
finances to be arranged
 



Exhibit 4.1. Estimated Demand for Tractors in Tanzania 

Recent imports, limited by foreign exchange avallabiltty, have 
averaged only 3100-400 numbers a year. The average market price
is also very high - above $ 20,000 a tractor. In view of 
this, ir will not be proper Lo go by past supplies arnd project
them trito the future as ind[cative of demand. 

Based on different sets of assumptions :wide, the demand for 
tractors in Tanzania ts estimated to be: 

Estimate I Esti-late II Estimatc [II

1982 1460 1152 
 1035
 
1983 1320 t221 1071
 
1984 1460 1280 
 1110
 
1985 1540 1356 115L
 
1986 1620 1433 
 1191 
1987 1740 1511
 
1988 1920 1589
 

Estimate I: 	Source TISCO's study o,' Market Survey of 
Agricultural implefments in Tanzania (1980) 

Assump t ions: 

(i) 	 stock of 7,000 tractors, end of 1981 built at a 
growth rate of 5% p.a. 

(it) tractor life 5 years, thus 20% replacement demand. 

(iii) 	 increase In tractor cultivated area at 5% p.a.
with base tractor cultivated area taken as 0.6 
million hectares in 1979 and tractor output taken 
as 80 hectares a year. 

Estimate II: 
 Source National Development Corporation,
 
Dar es Salaam.
 

Assumptions:
 
(i) 	 tractor population 4,800 in 1980
 

(ii) tractor life 10 years
 

(lii) present usage of tractor 
taken as 	120 hectares
 
per year to up to 150 hectares per year in 10 
years 

Estimate III: based on FAO data
 

Assumptions:
 
(i) 	 tractor stock 6,400 in 1982
 

(ii) tractor Life 7 years
 

(iii) additions based on growth rate of stock at 4.8%
 
p.a.
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4.7. 	 Considering the various estimates and discussloas held, we
take the following as indicative of tractor requirements in 
Tanzania: 
Currently: 800-1000 tractors a year, average
 

By 1990: 1500-2000 tractors 
a year, average
 

4.9. 	 The size composition is taken as:
 

Above 50 IP1) 70 to 80%
 
Below 50 lIP : 20 to 30% 

DKMAND-SUPPLY ANALYSIS
 

4.9. 	 The total demand for tractors in the SAOCC region in the late 
eighties is expected to be in the range of i,000 13,700-	 per 
annum. The size-mix is estimated as: 

Above 50 	lIP : 70% (7,700 - 9,600 units p.a.) 
Below 50 	lip : 30% (3,300 - 4,100 units p.a.) 

4.10. 	 Though presently, higher sized tractors dominate the imports, 
a 
distinct trend towards increased usage of lower sized
 
tractors 	 (around 30-35 fP) is foreseen considering the holding
pattern 	 in memberSADCC states. The above excludes the
demand/supply of tractor whichTinkabi 16.511P would have a 
distinct narl-et of its own, variously estimat.ed at 2,000 
5,000 units a year in the SADCC region 

4.1n. 
 Table 4.1 also shows the production capacity presently under 
cons derat ton/implementation by three member States: 

Angola : 6,000 units p.a.

Mozambiqute : 3,500 units p.a.

Tanzania : 500 - 1 500 units p.a. 

Total 10,000 - 11,000 units p.a. 

4.12. 	 Together, if they commercialise by late eighties, they would 
provide a capacity of around 10,000 units per annum. All of 
them are in the range of 60-80 [IP. This capacity, if
materialised, should suffice for the projected demand of 7,700 
- 9,600 tractors per annum in the range above 50 lIP. 

4.13. 	 This would leave an unfulfiled demand of about 3 - 4,000 
tractors in the below 50 liP range. 

- 17

http:estimat.ed


5 * SUGGESTED COURSE OF ACTION 

IMPLEMENTATION OF CURRENT PROJECTS 

5.1. This obviously is the first priority.
 

*' The Angolan project is at a preliminary stage. Thus, 
assistance would be needed in the preparation of project

details to 
 be followed later by financing, technology
 
transfer and the supply of capital goods.
 

* The feasibility report for the tractor project in
 
Mozambique is under preparation.
 

* Assistance would be required for financing of capital goods 
and for transfer of technology as soon as the project 
report is ready for implementation.
 

5.2. 
 An idea of the possible assistance required for setting up a 
tractor plant could be had from Table 5.1. This is for 
tractors of size 60-70 HP, four wheel, rubber-tyred. 

Most of the fixed assets in5.3. the form of plant and equipment 
would have to be imported in the SADCC region.
 

* The tractor project in Tanzania is under implementation and
 
the project details are known.
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Table 5.1 ESTIMATED MINIMUM INVESTMENT REQUIREMENT FOR 
TRACTOR IMPORT ASSEMBLY ND LOCAL ANJFACTURE 

Units/ 	Local Fixed Working Total
 
content assets capital invest

4 months ment
 

No. (%) ($mill) ($Mill) (S mill) 

A. Imported tractors
 
Fully assembled 
 300 0 1.0 1.0 2.0
 
SKD assembly 1/ 300 3-5 1.5 1.5 
 3.0
 
CKD as-embly 2/ ]000 7-10 2.5 2.5 5.0
 

9. Local Manufacture3/
 
I Phase I 2000 20-25 7.0 4.5 11.5
 
2 Phase II 4000 40-50 34.0 11.0 45.0 4/
 
3 Phase III 7000 60-80 90.0 20.0 
 1I0.) / 

Source: 	UNIDO, Supplementary Note No. 4, Global Preparatory Meeting
 
for Consultations on Agricultural Machinery Industry, Vienna,
 
1979.
 

I/ SKD - shipped semi-knocked down
 
7/ CKD - shipped completely knocked down
 
3/ Based on a single working shift
 
4/ Phase I ($ 11.5 million) plus an additional $ 33.5 million for
 

Phase II = $ 45 million. 
5/ Phat.e I and Phase II plus an additional $65 million for Phase 

III = $ 110 million 
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5.4. As per present understanding, the project is to be implemented 

in three phases:-


Phase I
 

Starting with assembly operations and test drive, this phase
 
would culminate in establishing the following manufacturing 
operations:
 

1) Machining small parts 

2) Heat treatment 

3) Manufacturing of steel parts by means of:
 

- plate technology
 

- arc welding technology
 
- sand and shot blasting technics
 
- dip-painting technology
 

4) Manufacturing sheet metal parts by means of
 

- sheet metal technology
 
- spot welding technology
 

5) Component assembly including assembling of gear box, fuel
 
tank, final drive, housing cover, and front axle and
 
accessories for the lifting system
 

6) Main assembly
 

7) Surface treatment and painting operations:
 

- grease removing 
- phosphatising
 

- neutralising
 
- drying 
- painting 

furnace drying
 

8) Final adjustments
 

The repairs and reconditioning services will also be
 
organised.
 

The total capital requirements in this phase are estimated at 
about $ 30 million. 

Phase I1
 

Manufacture of transmissions, shafts and gears.
 

Phase III
 

Minufacture of diesel engines.
 

Both Phase II and Phase III depend on feasibility studies to
 
be undertaken later on.
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5.5. 	 Initially about $15.5 million is proposed to be spent till
 
1984-85 as follows:
 

(in $ million) 
Land & buildings 1.7 
Plant & machinery 2.7 
Office equipment 0.2 
Technical assistance 9.5 
Working capital 1.4 

Total 15.5 

5.6. 	 Out of this, nearly 80%, $12.2 million is in foreign 
exchange. 

5.7. 	 The investments estimates and financing arrangements have 
undergone a number of changes. Currently the premises of 
MTAVA and F'ast African Motors Assemblers Co are being used 
on lease basis by the Project. 

9.8. 	 The capital expenditure to be incurred at leased EAMA 
premises is as follows: 

(in $ 000)
 

Local 	 Foreign
 

A. CIVIL WORKS
 

Tractor service cent:e 23.65 6.45 
Central Store 23.65 6.45 
Assembly Hall 33.85 24.75 
Assembly Store 43.00 5.35 

124.15 43.00
 

B. HOUSING 	 419.35 354.85 

C. FURNITURE, PLANT AND EQUIPMENT
 

Tractor Service Centre 30.10 j54.85
 
Central Store 10.75 75.25
 
Assembly Hall 102.15 180.65
 
Assembly Store 10.70 

153.70 610.75
 

TOTAL 	 697.20 1008.60
 

5.9. 	 However sincp the project entails llt:ge amouLmS of foreign 
exchange outgoings for the import of tractor kits in the 
initial phase (one estimate is $ 10 million a year), the 
oresent constraints of foreign exchange availability are 
getting in the way of planned schedule. 
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COURSE OF ACTION 

Above 50 	 liP tractors 

5.10. 	 Assistance towards speedy implementation of ongoing/under con
sideration projects in Angola, Mozambique and Tanzania is 
suggested. 
 Together 	with upgrading of assembly facilities in
 
Zimbabwe, these capacities should suffice for meeting tle 
SADCC needs of large sized tractors in the late eighties. 

Below 50 	HP tractors
 

5.11. 	 A market for around 4,000 tractors of below 50HP size is fore
seen in the SADCC region. Zambia and Zimbabwe are likely to 
be the major consuming market segments. 

3.12. 	 It is suggested that a feasibility study be undertaken 
immediately for establishing a project with an annual capacity 
of 4,000 - 5,000 below 50 lip tractors. The terms of reference 
could include: 

i) To determine the market in each of the SADCC countries 
for tractors of below 50 HP range in end eighties taking 
into account the current and potential usage. 

ii) To forecast long term (during the nineties) demand esti

mates of 	low sized tractors in the SADCC region. 

iii) 	 To prepare a project report for setting up factilities 
for the production of below 50 HP tractors with an annual 
capacity of around 5,000 units. Such a study to 
encompass the aspects of: 

- Product-mix, in terms of power range to be 
manufactured considering the demand para- meters as 
determined in (i) and (ii) above.
 

- Location, taking into account, especially, the demand 
configuration and SADCC logistics. 

- Required investments - civil works, plant and equip
ment, working capital (in both total and foreign 
exchange components). 

- Complete details of capital facilities including
 

specification, plant layout and material flows. 

- Technology sourcing including training inputs.
 

- Production programme including phase build-up of local 
value added content.
 

- Schedule of implementation (PERT network). 
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The 	 report should take into account particularly the 
possible offloading of components and parts manufactur
ing to the engineering industry iii the SADCC region. 

iv) 	To provide financial analysis of the prr~g2. including 
sensitivity analysis. 

v) To draw up a plan of action. 

5.13. 	 It is suggested that the project study be completed In about 6
 
months at an estimcd cost of $ 500,000.
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6. 	 TRACTOR COMPONENTS 

6.1. 	 Development of tractor manufacturing industry I.i the SADCC 
region would depend significantly on the development of 
tractor 	ancillary industry for making parts and components. 

6.2. 	 Table 5.1 provided an indication of the extenL ..F local value 
added as the production process proceeds in steps from pure
assembly opecation. The production of tractors, in fact, 
involves the assembly of a lot of bought-out components and 
the development of facilities for the production of components 
has to be a first priority.
 

6.3. 	 Exhlbit 6.1 gives an idea of the value added by various sub
assemblies and group of partu in a tractor. There are two 
points worth noting here: 

1) 	 The component production industry serves both the tractor 
production industry (original equipment, OE market) and the 
need for replacements (replacement market, RM) by the 
tractor-users.
 

2) Many of the tractor components have a common heritage with 
the automotive components in general. Thus the ancillary 
industry should be seen in the context of both automotive 
and agrtcultural tractor industries. 

6.4. Country profiles in Appendices I to IX provide picture ofa 
the current status of the tractor component industry. As 
would be seen, the lack of any tractor production enterprise 
has hindered the develpment of the component industry and vice
 
versa. 
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Exhibit 6.1
 

Artisan Small Med/large 
sector scale scale 

Hand tools 

Animal drawn
 
implements
 

Tractor . ..:.<:
.':,.. 


implements
 

Product-Industrial Sector Mix
 

The terms small, medium/large are relative, within this
 
particular industry.
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SUGGESTED COURSE OF ACTION 

6.5. 	 Taking into account the setting up of tractor projects as 
outlined in the previous chapter, the development of tractor
 
component industry in the SADCC region in the foreseeable 
future is seen in the following three segments:
 

With the main tractor plants
 

This would include:
 

- Assembly and testing of engine, sub-assembly of cylinder and
 
cylinder head.
 

- Assembly and testing of transmission, shaft machining, gear
 
train sub-assembly. 

- Machining of linkages
 

Machining of levers
 

- Chassis fabrication 

- Press wor'k, welding and general fabrication.
 

Ancillary Industries
 

- Production of gaskets, silencer, fan belt, fasteners and 
battery. 

- Production of instruments and gauges.
 

- Production of oil seals, gaskets and 
fasteners.
 

- Production of pressure hose pipes, brake shoes and springs.
 

- Production of filters 
and radiators.
 

- Production of tyres and tubes.
 

Imports
 

High-technology components requiring sophisticated manufactur
ing techniques and large capital outlays are foreseen to be 
imported till the rest of the ancillary manufacturing comes of
 
age. These components include:
 

- Engine parts such as fuel injection system, crankshaft,
 
connecting 
 rod, cam shaft, timing gears, bearings, etc.
 

- Hydraulics and control system
 

- Clutch assembly
 

- Steering box
 

- Brake 	 cylinders 

- Wheel 	centres
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6.6. 	 Exhibit 6.2 shows the three-level proposed development of 

tractor component Industry in the SADCC region. 

6.7. 	 Tt is suggested chat local manufacture of fast replacement 
items, especially such items as air filters, oil filters, 

ga kets, seals, fasteners and rubber parts be strengthened. 
3a'reries, tyres and tubes will provide relatively high local 
value added. Castings could also be bought-out. Table 6.1 

L ,ts the potential industries for development in the SADCC. 

SXDCC L[NKA(CES 

6.8. 	 It would promote the standardisatton and improve the cost 
economies if the ancillary industries are developed keeping in 
view the needs of alI potential tractor projects. For 
e xample: 

- machinrng of gearbox and final drive housings could be 
speciallsed at one place 

- press parts production could similarly be undertaken by one 
project - such a facility is coing up in Zambia. 

6.9. 	 The ques tion of technology choice is important here 
considering the low volume runs. Conventional processes use 
separate machine dies for each pressing. This would be 

expensive for low runs of different pressings. Instead, the 

press dies could be made of a low melting point alloy. 

6.10. 	 Similarly, use of unit head unit operation special purpose 
machines, rather than conventional mass production techniques, 
may have to be encouraged. High technology and advanced 

capital equipment would indeed be very relevant in this 
context. Machining operations could preferably be undertaken 
with the help oF multi-operation, numeric controlled machines 
with suitable hydraulic clamping devices.
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Exhibit 6.2 SUGGESTD DEVELOPMENT OF TRACTOR COMPONENT iNDUSTRY IN 

SADCC 

Major 	 At the tractor Ancillary Imports
Component plants manufacture
 
Groupings
 

1 	 Engine * Assembly & testing * Caskets * Piston 

• 	 'achintng of crank-- * Valve springs * 	Crankshaft 

case, cylinder &
 
cylinder head * 	 Silencer * Connecting 

rod 
* 	 Fan belt 

• Fuel
 
* 	 Engine injectIon 

mounting sys tem 

* Oil seals * 	 Cam shaft 

* Fasteners * 	 Timing 

gears
 
* 	 Battery 

• 	 Starter 

motor 

* 	 Bearings 

2 	 Hydraulic * Actuating mechanism * Hydraulic 
system power & 

control 
sys temns 

3 	Instru-
 * Instruments
 
mentation 
 & gauges
 

4 	Cooling & 
 * 	 Filter & 
filtering 
 rad iator
 
system
 

5 	 Transmission * Assembly & testing * Oil seals * 	 Clutch 

assembly

* 	 Machining of shaft * 	 Caskets 

SGee rs 
Hlousing & operating Fasteners* 

mechanism 

* 	 Gear train assembly 
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Exhibit 6.2 

(coat.) 

Major 
Component 

At the tractor 
plants 

Ancillary 
nanufacture 

Imports 

Groupings 

6 Steering * Machining of linkages * Steering * Steering 
wheel boK 

7 Brakes * Machining of pedal * Pressure hose * Brake 
& levers pipes cylinders 

• Brake shoes 

& springs 

8 Wheels * Tyres & tubes * Wheel 

centres & 
rims 

9 Body & * Press work & welding 
other 
pressings 

10 Chassis, * Fabrication & 
f inal ma chi ni ng 
ssembly 

* Painting & testing 

Estimated 
value added 30 - 40% 30 - 40% 30 - 40% 
content 
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Table 6.1 
 POTENTIAL COMPONENT INDUSTRIES IN SADCC
 

1 CyLinder [ead Gaskets 

2 Other Gaskets
 

3 Valve Springs
 

4 Other Springs 

5 "Xha,,st Systems
 

6 Fan Beltq
 

7 Engine Nounting Pads
 

8 Oil Seals
 

9 Batteries
 

10 Wiring Harnesses 

11 Fasteners 

12 Steering Wheels 

13 Pressure ttose Pipes 

14 Brake Shoes 

15 Tyres 

16 Tubes 

17 Air Filters 

18 Oil Filters 

19 Water Cool: ng Radiators 

20 Oil Cooling Radiators 

21 instrumnents & Gauges such as Service Hour Meter 
Tachometer, O11 Pressure Gauge, Water 
Temper;ature Gauge etc. 

22 Miniature Bulbs 

23 Closed Die Forgings such as Levers, Linkages, 
etc.
 

24 Rubber mouldings such as buishes, pads, caps, 
etc.
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6.11. 	 Mozambique, Tanzania, Zambia and Zimbabwe and Swaziland, to an 
,xtent, offer major potential in this area conideriag the 
state of the development of engineering and automot ive 
industries in t1ose countries. 

6.12. 	 Initially, investments are foreseen on upgrading of exiSting 
industrial units for the production of tractor components
depending on specific project requests. It is suggested that 
a plan of specific project investments be drawn up. An amount 
of $500,000 is estimated for this evercLse to be completed 
over a period of six months. 

FARM EQUIPMENT TESTING FACILITIES 

6.13. 	 Finally, ment Ion must he made of a crucial element in the 
devoleprient of far-i equipment industry in the SADCC region 
testtng 	 anl deve topnent facilities. 

6.14. 	 Present institutions include: 

- ChItedze Agricultural Research Station at Lilongwe, Ma.iawi 
- Testing Station at Arusha, Tan7,ania 
- Farm Macllinery Research Unit, at Magoye, Zambia 

6.15. 	 It is suggested that in view of the facill.ties available at.ambLa Station, this could be upgraded to provide advice ard 
testing results on the introductor, and usage of various farm 
fmnplemont; and tractors In the SADCC region. 

6.16. 	 All the SAMCC countries V, fact shhould have some testing faci
lities considering the variations in soil conditions and 
cropping pattern; rhe availability of specialIsed facilities 
and skills at one place who will conduct the field investi
gatlons for SADCC Member States with the help of local 
counterparts, will avoid any duplication and providealso a 
seal. of standard. 

6.17. A sum of 0.5 million dollars Is proposed for a six months 
study to draw up a plan of action for upgrading one of the 
agricultural equipment testing stations to a regional level, 
having linkages with other such stations in the SADCC member 
states.
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APPENDIX I 

ANGOLA 

CROPPING PATTAERN 

Principal crops include maize, coffee and sugar. In addition, 
palm, cotton, cocoa, tobacco, and siaal are also grown. Cereal 
production per capita is relatively low at 70 kgs per annum (FAO 
1980). The tractor stock is relatively high per capita, accord
ing to FAO data, reflecting the existence of a significant 
commercial 3ector, especially in coffee. Agricultural Implement 
usage would be expected to involve a high share of tractor 
implements by SADCC standards. 

The area and production for major crops are given below: 

1979 1980 

Area 
(Ha 000) 

Production 
(tons 000) 

Area 
(Ha 000) 

Production 
(tons 000) 

Ce
jf 

reals 
which maize 

713 
600 

378 
300 

713 
600 

400 
320 

Roots, tubers 155 2020 155 2070
 
of which cassava 130 1803 130 1850
 

Pul:;es 120 55 110 42
 
Groundnuts 40 20 40 20 
Sunflower 15 10 15 10
 

Vegetables, fruit etc 655 430 655 430
 
Sugarcane 15 420 15 450
 
Coffee 200 60 200 40
 
Cotton 13 n.a. 11 n.a.
 

AGRICULTURAL IMPLEMENTS 

Existing capacities and production of various categories of
 
agricultural implements include:
 

Installed Actual Capacity
 
capacity Production Utilisation
 

land tools in nos. 1 million 0.5 million 50% 

Animal drawn 10,000 1,200 12%
 
implements in nos. 

Tractor implements 1,000 120 12%
 

Plans include:
 

* An agricultural implements project at Malange with an annual 

capacity of 600,000 units. This $6 million project is 
currently under implementation and paCt of the output is for
 
export. Capital equipment financin and technical assist
ance is being sought.
 

* Preliminary studies are underway for setting up capacity at 

Malange to make 1,000 pumps per annum. 
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TRACTORS 

The total stock is estimated at 10,000. The FAO data
 
indicates the following import levels:
 

1978 850 units 

1979 770 units 

Trade statistics suggest $ 8.6 million worth of imports of 
cultivation machinery. A project for the production capacity 
of 6,000 tractors a year is under consideration.
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APPENDIX II 

BOTSWANA
 

CROPPING PATTERN
 

AgricuLture in !otswana is split into tradittonaL and commercial 
sectors. In P)80 the tcaditionaL sector produced about 35 per
cent of the food crop and 32 percent of the cash crop. It 
accounts for nearly 94 percent of the area under crop. 

Total Farms, Livestock Held, and Food and Cash Crop Production -

Traditional versus Commercial Farm Sectors. 1980
 

Category 
 Traditional Commercial 
 Total
 

Total farms (number) 80,000 360 80,360
 
(99.6%) (0.4%) (100.0%)
 

Total smalistock (number) 758,000 28,000 786,000
 

(96.4%) (3.6%) (100.0%)
 

Total Food Crop Production 38,105 
 6,695 44,800
 
(metric tonnes) 1/ (85.1%) (14.9%) (100.0%)
 

Total Cash Crop Production 903 
 1,897 2,800

(metric tonnes)2/ 
 (32.2%) (67.8%) (100.0%)
 

I/ Includes sorghum, maize, millet and beans/pulses. 

2/ Includes groundnuts and sunflowers only. Commer-cial farmers 
enjoy a virtual monopoly in the production of other cash crops 
such as cotton, citrus, etc.
 

SOURCE: Traditional versus commercial agriculture in Botswana,
Olanning and 
Statistics Department, Ministry of Agriculture:
 

June 1981
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Area planted by type of 
sectors, 1980 

crop in the traditional and conmercial 

Type of crop 

Area Planted 

Traditional Commercial Total 

--------- (],000 hectares)--.-----

I 	 Food CrosP:
 

Sorghum 


Mai .e 

Z 	 LLet 

Beans/Pulses 


Subtotal (Foodcrops) 


Ii 	Main Cashcrops:
 

Croundnuts 


Sunflowers 


Subtotal 


III All Other Crops 


TOTAL AL CROPS 


Source: Traditional 

142.5 4.3 146.8 
(97.t%) (2.9%) (100.0%) 
74.9 5.4 80.3 

(93.3%) (6.7%) (100.0%) 
16.9  16.9
 

(100.0%) 	 (100.0%) 
23.4 
 0.2 23.6
 

(99.2%) (0.8%) (100.0%) 
257.7 9.9 
 267.6
 
(96.3%) (3.7%) (100.0%)
 

2.4 2.5 
 4.9
 
(49.0%) (51.0%) (100.0%)
 

5.2 1.9 7.1
 
(73.2%) (26.8%) (100.0%)
 

7.6 4.4 
 12.0
 
(63.3%) (36.7%) (100.0%)
 

5.4 1.7 
 7.1
 
(76.1%) (23.9%) (100.0%)
 

270.7 16.0 
 286.7
 
(94.4%) (5.6%) (100.0%)
 

versus commercial agriculture in Botswana, 
Planning and Statistics Department, Ministry of Agriculture, 
.June 1981 

-35



Cattle are the major source of draught power on traditional 
farms but tractors are also used. Tractors are the main
 
source of power on commercial farms. 

PLAN 	 PRIORITIES 

In 1980 the government embarked on an Arable Lands Development
Programme (ALDEP) which aims to increase arable production by 
4-6 	percent 
per 	year. One of the major component-, of the
 
programme is farm investment schemes - in the formn of credit 
and subsidies. These include, for instance:
 

(i) 	 animal draught powei" scheme provides assistance for the 
purchase of 2-3 oxen or a span of donkeys; 

(ii) 	implements scheme provides assistance for the purchase of 
an implement package (single row planter and cultivators)
 
and also ploughs and harrows.
 

A direct subsidy of 35% and loans are provided, payable over 5 

years.
 

Implements : Animal drawn & hand tools
 

Data 	suggests the following:
 

Demand 
Implement per annum Stock 

Single furrow plough 250 50,000
 
2 furrow plough 
 75 2,000
 
single row planter 450 1,500
 
cultivators 
 350 2,500
 
hoes (hand) 100,000 240,000
 

Implements : Tractor Drawn
 

Demani. 
Implement 	 per annum Stock
 

Plough 
 250 1,300
 
Harrow 
 150 1,000
 
Planter 200 700
 
Other 
 200 800
 

Tractors
 

New Renewals
 
Year Registrations Government Private Total
 

1977 204 399 1,286 1889
 
1978 228 439 1,409 2076
 
1979 195 447 1,473 2115
 
1980 255 
 532 1,727 2514
 
1981 325 307 1,799 2686
 

Source: Transport Statlstics, 1980. Statistics
 
Unit, Ministry of Works and Communications
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The si.e mix is estimated as: 

* 	 50 - 70 hp (37 - 52 kw) - 70% of total
 
40 - 50 lip (30 - 37 kw) - 20% of total
 

Less than 40 lip (30 kw) - 5% of total
 
More than 70 hp 
 (52 kw) - 5% of total 

MANUFACTURE OF IMPLEMENTS AND TRACTORS 

IPLEHENTS 

Until this year there was no manufacture of either trictor or 
animal drawn Implements In Botswana. The demand has been met 
by i-nports. This year a general engineering works and 2
vocational training institutions have been asked by ALDEP to 
make 150 plough planters and conventional single row planters
designed by a team of engineers on Evaluation of Farming
Systems and Agricultural Implements Project (EFSAIP).
Tractor, animal-drawn and truck trailers are also made in the 
country. There are artisan units producing animal drawn carts 
and hand tools. 

TRACTORS
 

No tractors are manufactured in Botswana. A. I tractors sold 
in Botswana are imported from South Africa. 

The market for farm machinery in Botswana is very small and 
the only way of establishing manufacturing of farm Implements
is by using existing engineering works. Demand for hand tools
could be net by encouraging artisan production. The market 
for farm machinery is likely to grow at a fast pace because of
the Goverenent's policy of aining for food self-sufficiency
within the next five years. Ministry of Agriculture estimates 
an annual growth rate of 10 percent for tractors and imple
ments and 5 to 10 percent for animal drawn implements over the 
next 5 years.
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MOCHUDI SEEDER
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a I IC I raw ld-ci rellg is, achieved the 40cm. diameter splitiS by 

MAKGONATSOTLHE TOOL-BAR
 

Mantfar tu1 rejiy: 

Kgatlfeng Dv,.lopment Board %. -
PO Box 208
 
MOCIHUD IBea t s;wa iina< -'.2.f " 

Telephone: Mochudi 356 

Description: The lMakgona tsoth he 
Tool-Bar has been developed from .,

designs of existing multi-purpose 
tool-bars. It is pe:rhaps ,unique 

i in that it has been designed for 
'either ox or donkey draught. 

It is designed to he fitted with: 
planter, disc-cultivator, sweeps 
for minimum tillage, fertilizer applicator, water-drums (for water trans
port) and a scotch-cart frame.
 

The basic frame of the tool-bar is made from heavy angle iron, and the
 
rubber-tyred wheels are mounted on stub-axles. Implements are attached
 
to the main frame with sub-frames which can be positioned variably at
 
any position on the main frame. 
 This enhances the adaptability of the
 
machine: 
 e.g. by being capable of bearing either one or two planter

units for single or double row planting.
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APPENDIX III 

LESOTHO 

CROPPING PATTERN
 

The agricultural sector is dominated by smallholders. Cropped
 
area has declined from 318,900 hectares in 1973/74 to 221,900 
hectares in 1977/78, a reduction of 30 percent. This is 
attributed mainly to relative unattractiveness of returns from 
farming. The average size of holding is about 2 hectares and 
the majority of the farmers use draught animals. The major 
crops grown are maize, sorghum, wheat, beans and peas. 

PLAN PRIORITIES
 

The expansion of agricultural output is a priority, both as a 
means of raising rural incomes and as a method of reducing the 
current dependence on imported basic foodstuffs. The long 
term objective is to transform crop fanning, at present mainly 
subsistence fanning, to the production of cash crops for 
import substitution and export, with forage crop areas in 
support of livestock production. 

CROP STATISTICS
 

1973/74 1974/75 1975/76 197C/77 1977/78
 

Area planted ('000 ha)
 
Maize 129.7 107.8 
 115.5 92.6 111.5
 
Sorghum 83.3 54.8 55.4 46.8 62.0
 
Wheat 76.0 55.1 59.7 43.9 
 39.6
 
Beans 19.7 28.1 35.1 17.2 
 14.3
 
Peas 10.2 10.0 13.1 
 9.7 4.5
 

Total 318.9 255.8 278.8 210.2 221.9
 

Production ('000 tonnes)
 
Maize 122.5 
 70.3 49.1 125.9 143.2
 
Sorghum 84.0 37.4 24.5 62.3 
 85.8
 
Wheat 57.1 45.3 44.6 
 61.4 57.9
 
Beans 7.5 
 13.4 8.7 14.7 10.8
 
Peas 7.2 5.8 5.8 7.0 4.4 

Average yield (kg per ha)
 
Maize 
 944.0 652.0 577.0 1567.0 1407.0
 
Sorghum 1008.0 682.0 591.0 1466.0 
 1446.0
 
Wheat 
 745.0 822.0 740.0 1247.0 1358.0
 
Beans 381.0 477.0 
 292.0 1379.0 974.0
 
Peas 706.0 580.0 548.0 844.0 1018.0
 

Source: Bureau of Statistics and data provided by the Lesotho authorities
 

- 40 



To fulfil the above objectives the Government has embarked 
on
 
various projects. Recently a Basic Agricultural Services 
Programme (BASP) has been launched. BASP is designed to 
in( ose crop output in the lowlands through training and 
tec' -al assistance, providing equipment repair facilities,
 
prov' .ng stores for input distribution and crop marketing, 
upiidng rural roads and providing credit for both machinery 
and crop inputs. About 2 years ago a Food Self-Sufficiency 
Programme (FSSP) was 
 embarked on under the Technical 
Operations Unit (TOU) of tle Ministry of Agriculture. The 
programme provides a management package to participating
 
farmers, including machinery services and inputs. In 1979/80 
8,000 hectares were serviced which have !ncreased to 30,000 
hectares in 1980/81. The programme has 295 tractors, 95 
ploughs, 186 disc harrows, 246 planters, 10 sprayers, 40 
combines, 5 stationary threshers and other equipment. 

IMPLEMENTS AND TRACTORS 

Implements 

The demand for agricultural implements is estimated by UNIDO (1979) as: 

Annual Sales - Units (approximate) 

1979/80 1982 1984 1986 1988 1990
 

Tractor 	chisel plot., 
 0 25 50 100 200 300 

Animal drawn mouldboar.
 
plough 
 1700 	 1800 1800 1500 1200 800
 

Animal drawn harrows 
 730 	 750 800 800 800 800
 
(sections) 

Animal drawn single row 1100 1200 1200 1000 800 600
 
planters
 

Animal drawn inter row 790 
 1200 1300 1400 1400 1400
 
cult ivators
 

Animal drawn ridgers 0 20 25 50 100 100
 

Animal drawn traLlers 
 400 500 500 500 400 300
 
(carts)
 

Tractor 	drawn trailers 125 100 100 125 150 
 150
 

Source: 	 UNIDO/UNDP Feasibility Study on the EstabLishment of a 
Manufacturing Plant for the Production of Agricultural 
Tools and Implements in the Kingdom of Lesotho. 
November, 1979
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Tractors
 

The stock of tractors is estimated as:
 

Government Private
 
Year New Renewals New Renewals Total
 

1974 NA NA - - 600
 
1975 
 44 46 160 412 662
 
1976 31 97 185 840 I53
 
1977 27 113 174 989 303
 
1978 32 
 173 162 1060 1427
 

MANUFACTURE OF IMPLEMENTS, TRACTORS & COMPONENTS
 

IMPLEMENTS
 

There is no manufacturing of hand tools; animal and tractor 
drawn implements. The only production has been at 
 a
 
vocational (agricultural) training institute where they have
 
made prototypes of, among others, an animal drawn plough, 
weeder, cultivator, potato lifter. All implements 
 are
 
imported from SouLh Africa.
 

In 1979 UNIDO carried out a feasibility study on establishing 
a manufacturing plant for agricultural tools and implements

and came to the conclusion that the manufacture of agricul
tural tools and implemenLs was uneconomic due to the low
 
volume of market but could be viable if undertaken in an 
existing facility. In 1981/82 UNIDO carried out a prefeasi
bility study on the establishment of a forging/casting
industry. Lesotho National Development Corporation feels that 
the two, manufacturing of agricultural tools and implements 
and a forging/casting works, together have more chance of 
being economically viable. In 1981/82 CID (EEC) did a study
 
on metallurgical small induqtries.
 

The agricultural equipment presently produced by artisans and
 
engineering works in Lesotho are ox 
 carts, trailers and
 
tankers. 

TRACTORS
 

There is no production of tractors in Lesotho. All tractors
 
are imported from South Africa.
 

Given the government's policy towards agriculture, there is 
going to be a high rate of demand for both tractors and 
implements and animal drawn Implements.
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APPEnDIX IV 

MALAWI 

CROPPING PATTERN 

Malawi's agriculture comprises both smallholder and estate 
sectors. The smallholder agriculture is semi-subsistence, 
producing nearly half of the agricultural exports as well as 
the majority of the country's basic food requirements. The 
estate sector produces mainly export crops. The smallholder 
sector accounts for 91 percent of the cultivated area and its 
main feature is fragmentation of the holdings. Maize, 
groundnuts, tebacco, tea, cotton and rice are the main cropc 
grown with maize accounting for almnst 70 percent of the 
cultivated area.
 

% output grown by % output grown 
Crop farms under 100 ha farms over 

(approx) 100 ha (approx) 

Tea 6 94
 
Maize 87 13
 
Tobacco 38 62
 
Cotton 100 0
 
Rice 100 0
 
Sugarcane 0.0 100
 

Source: National Sample Survey of Agrirulture
 

Average of Principal Crops - (in 000 ha, 1970s)
 

Maize 1,070
 
Sorghum & millet 500
 
Pulses 480 
Groundnut 450
 
Cassava 300
 

PLAN PRIORITIES
 

The Ministry of Agriculture encourages labour intensive
 
methods of production. Tractor hire schemes for smallholders 
have ben tricd. Currently mechanised services are provided
 
for tenants on large estatus by the estates themselves. There
 
is also usage of power tillers by the farmers on irrigated 
projects.
 

IMPLEMENTS 

The production of hand tools and animal drawn implements by 
the main plant of Agrimal (Malawi) Limited has been as 
follows: 

Hoes Animal Drawn Implements
 
Year Local Export Total Local Export Total
 

1977 623611 5000 628611 2010 1141 3151
 
1978 646579 42000 688579 3400 3000 6400
 
1979 548230 22000 570230 3569 2500 6069
 
1980 395382 0 395382 1700 1195 2895
 
1981 379000 9000 469000 779 0 779 

Plant
 
Capacity 1.5 million 30,000
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1971 

TLe stock of tractor drawn implements is estimated below:
 

Other 
Tiliage Planting (sprayer, mowers
 

Year Equipment & Seeding threshers etc)
 

1969 290 85 15
 
1970 320 95 20
 

630 180 30
 
1972 630 180 30
 
197", 630 180 30
 
19 4 770 220 35
 
1975 770 220 
 35
 
1976 1000 260 
 45
 
1977 1100 280 55
 
1978 1300 300 60
 
1979 1500 300 60
 

TRACTORS 

The stock and imports of tractors are given below:
 

Tractors licenced
 

Percent
 
Year Government Private Total Increase Imported
 

1969 228 424 652 - 
1970 283 466 749 15 % 
t971 318 924 1242 66 

1972 368 908
540 -27 
1973 378 503 881 -3 
 -

1974 453 1133 1586 80 
1975 442 972 1414 
 -11 
1976 458 1733 2191 55 

1977 808 2119 2927 
 34 236
 
1978 1031 2570 3601 
 23 365
 
1979 428 2719 3147 -13 400
 
1980  - - - 213
 
1981 .... 
 43 

MANUFACTURE OF IMPLEMENTS, TRACTORS AND COMPONENTS
 

IMPLEMENTS
 

Hand tools, mainly hoes, are produced by Agrimnal (Malawi) 
Limited. The plant has a capacity of 1.5 million hoes per 
year but the capacity utilisation has averaged one-third. 
Major raw materials are imported from Zimbabwe. 

Animal drawn inpleaent:; are produced by Agrinal (Malawi) 
Limited. They make single furrow ploughs and ridgers, 
harrows, single row planters, cultivators and groundnut 
lifters. They can also make shellers and rice thrashers. 
This year they have prograommed to produce animal drawn tool
bars developed at Chitezde Machinery Testing Unit. The plant 
has a capacity of 30,000 unite per year. Ox carts are 
produced in the small scale sectr. 
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Tractor drawn implements are assemled by Farming and
 
Engineering Services. Tney make ploughs, harrows, ridgers and
 
rippers from precast frames imported from Zimbabwe who also 
supply the jigs on which they are welded. Discs for the 
implements are imported from South Africa. The number of 
implements produced in 1975 were 438.
 

TRACTORS
 

There are two companies for assembling tractors in Malawi, 
viz. Farming and Engineering Services and Mandala Tractor 
Division. Farming and Engineering Services assemble partly 
knocked down (PKD) units of Massey Ferguson tractors imported 
from- the UK. The company is owned by LONHRO subsidiaries in 
Malawi. It has a capacity of 3 units per day. Mandala 
Tractor division assembles Ford tractors the UK and is 
privately owned by Mandala Limited (previously known as
 
African Lakes Corporation). Both companies assemble on demand
 
and the staff is used for service work in between assembly. 
The extent of local value added 
is minimal.
 

COMPONENTS
 

The only tractor components made locally are batteries,
 
radiators and front end weights but none of them are used in 
the assembly of the PKD units.
 

PROSPECTS
 

Malawi's manufacture of hoes is averaging 35 percent of 
capacity and that of animal drawn implements is 13 percent.
The excess capacity can be utilised to supply other SADCC 
member countries. The Agrimal plant is planning to diversify 
its production range to utilise the idle capacity by manu
facturing axes, slashers, cane knives, matchetes and wheel
barrows which are all importet at the moment. This would 
improve their prifitability.
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APPENDIX V 

!W.ZAM4IQUE 

CROPPING PATTERN 

About half of the soil area in Mozambique is said to be
suitable for agriculture. The land utilisation pattern is 
broadly as follows:-


Million
 
hectares
 

Total land area 
 76.5
 
Arable & Permanent crops 3.1
 
of which:
 
Arable 
 2.9
 
Permanent pasture 
 44.0
 
Forest & woodland 
 19.4
 
Other land 
 10.1
 
Irrigation, in 000 hectare 
 68.0
 

(Source: 
Southern Africa: Toward Economic Liberation)
 
Figures estimates for 1977
 

Note:
 

Arable Land refers to land under temporary crops, temporary

meadows, market gardens 
and grass and temporary fallow.
 
Permanent Crop refers to crops which occupy the land for lone
periods and need not be replanted after each harvest such as 
coffee, fruit trees, nut trees and vines. It excludes land 
under trees for wood or timber. Permanent Pasture refers to
land used for five years or more for herbaceous forage crop
either cultivated or wild. 
 Forest and woodland refers to land
 
under natural or planted stands of trees, whether or not pro
ductive, and 
forest which have been cleared but which will be

replanted in the foreseeable future. Other Land refers to 
potentially productive land, built on areas, parks, roads, 
etc.
 

The present pattern of crop production is broadly as follows: 

Small holdings: maize, beans, cashewnuts, sweet potatoes,
 
groundnuts
 

Large holdings: sugar, sisal, cotton and tobacco
 

State farming: wheat, rice, sugar, tea, citrus
 

Cooperative 
 maize, beans, sorghum, cashewnuts, groundnuts,
 
farming: etc.
 

PLAN PRIORITIES 

The major emphasis of Mozambique's 10 year plan is on agricul
tural development to be achieved through two programmes:
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1 Progressive cooperativisation of traditional agriculture.
 

In the first phase, co-operatives would be established in
 
each of the 100 districts. 
 This would then be broadened
 
onto a countrywide programme of rural 
cooperativisation in
 
the second phase.
 

At present, cooperatives account for about half a percent of 
marketed agricultural production. Nearly 80% cmnes from the 
family farms and about 15% from the State farms. 

2. Expansion of 
State farming to establish at least one agro
industrial complex in each province by 1990.
 

The growth rate of agricultural sector in 1981 has been 13% 
with crop production Increasing 
by L2%. The tirget rate of
 
agricultural growth in 1982 is 32% 
with crop production to
 
increase by 36%. The agricultural output in the Limpopo-

Incomati region is targetted to increase by 79% with crop
 
production increasing by 91%.
 

With the implementation 
of irrigation programmes, the area
 
under cultivation would increase considerably from the present
 
barely 5%.
 

Irrigation programmes for Koomali 
 Valley and Limpopo,
 
Oliphant, Ruvoma and Zambezi River areas alone, for example, 
would develop 60,000 hectares for cultivation.
 

TMPLEMENTS
 

Please see the main text.
 

TRACTORS
 

The above outlined thrust of Mozambique's planning towards 
agricultural development 
 wuld have major impact on the
 
provision of 
industrial inputs, especially farm machinery and
 
implements.
 

Average imports over the last 3/4 years have amounted to 400 
to 500 tractors per year:
 

Imports of Tractors 
1973 880 
1977 900 
1978 594 

1979 146 
1981 409 
1982 509 (envisa' _) 

Mostly, their average size is around 80 HP. Since 1977, there
 
have been no imports of lower sized tractors. The main
 
sources of origin are GDR, USSR, Romania, Bulgaria, Brazil and
 
England. The tractors 
 imported are essentially for the
 
requirements of cooperative and state 
farming sectors.
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IMPLEMENTS AND TRATRS 

Implements
 

The demand for agricultural implements is estimated by UNIDO
 

(1979) as:
 

Annual Sales - Units (approximate) 

1979/80 1982 1984 1986 1988 1990 

Tractor chisel ploughs 0 25 50 100 200 300 

Animal drawn mouldboard 
plough 1700 1800 1800 1500 1200 800 

Animal drawn harrows 730 750 800 800 800 800 
(sections) 

Animal drawn single row 1100 1200 1200 1000 800 600 
planters 

Animal drawn inter row 790 1200 1300 1400 1400 1400 
cultivators 

Animal urawn ridgers 0 20 25 50 100 100 

Animal drawn trailers 400 500 500 500 400 300 
(carts) 

Tractor drawn trailers 125 100 100 125 150 150 

Source: UNIDO/UNDP Feasibility Study on the Establishment of a
 
Manufacturing Plant for the Production of Agricultural

2ools and Implements in the Kingdom of Lesotho.
 
November, 1979
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AGRICULTURAL HAND TOOLS
 

A
 

STANDARD CULTIVATOR S51 5 TINE CULTIVATOR MC5
 

Description: The Standard Description: The MC5 is designed 
Cultivator is an all-purpose for lighter cultivation than the 
cultivator which is designed to Standard cultivator, although it 
weed between rows of varying is of similar configuration, with 
widths - from 60 cm. to 100 cm. tines, tillers and a sweep. The 
It is equipped with 3 different width is adjustable by means of 
types of tine; 2 reversible shares a cv.nk-handle, whereas on the 
in the front, 2 mouldboard hillers Staniard it is by lever. 
in the (:entre and a 25 cm. sweep in the rear 
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SINGLE-FURROW PLOUGH RIDGER
 

Descritton: A\ sinhe.-furrow Description: Ihis animal-drawn
 
mouldoard p)lough of conventional ridger/cuittvater is suitable for 
design with a share made fron ridging crops of maize, cotton, 
heat-treated steel, tobacco and potatoes. The wings

of the ridging share can be 
adjusted to cultivate rows varying 
from 10 cm. to 75 cm. in width. 

Manufactured b: 

Agrimal (Malawi) Ltd 
PO Box 143 
BLANTYRE 
Malawvi 

OX-CART 
 LMLOO_- ART
 

L)eo r pt ion: "h ,x-cart is a 
Stron; havy-duty c rt, m(,on ted on 
a n'l: axle fitt.id wIth tvI'(d 
%yh'oe . Thol r'o t and rear pte. I; 
oi the body can b(- removid f,)r itaking long loads, aind a 
600 ii tro f.,galvanizod water t; l- -a i lalle as an e!Xtra. 

lanufactured b: Manufactured by: 

Brown u Clapperton 
P0 Box 52 

td Ngolo industries 
LILONGWE 

BL,\N'rYRL 
Malawi 
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SINGLE-ROW PLANTER
 

Manufactured by:
 

Agrimal (Malawi) Ltd 
P0 Box 143
 
BLANTYRE
 
Malawi 

Description The Agrimal planter 
is of simple and rugged construc
tion and a double pitman drive 
operates the pla.niing wheel, which 
ensures pos itive sceding. Several 
optional extras are available for the planter: fertiliser spreader, cotton
seed planter and a range of seed plates suitable for all sizes of maize,
millet, sorghum and legume seeds. 

HARROWS 

Tria'ngular, Diamond and Zig-zag 

Manufactured lh.: 
Agrimal (Malawi) Ltd 
PO Pox 143 
BLANTYRE 
M i,' iIla 

Triangular Harrow 

Description: Triangular, Diamond
 
and Zig-zag Harrows are produced

by Agrimal. The Diamond and Zig
zag harrows are available in sets
 
of 2, 3 or 4 depending on the
 
power source available and the
 
type of cultivation.
 

Diamond Harrow 

4-

Zig-Zag Harrow 
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CHITEDZE GROUNDNUT CRACKER
 

Manufactured bv:
 

Chitedze Research Station
 
Ministry of Agriculture &
 

Natural Resources
 
PO Box 158
 
LI LONG WE
 
Malaw i
 

Teleohone: Lilongwe -IS5/ 

Descri 1)t i on The groundnut crackerY,1
 
"as been developed fgr cracking the
 
shells of groudidnuts before hand
shelling, as .,3rlav.i produces a large
amount of 'Chalimnbana' groundnuts
for the confe.stionery trade. These 
are larger than the ordinary ground
nut and can be damaged xhen processed
with avail:l l, groundnut .she1lers. 1O would be the maximum acceptable

level o d,,:ag for those nut's: therefore they are shelled by hand.
 

The mach no- :ons i;ts o) 2 v.hels, I.eld together by spring-tension, which are coverd with rubbhr frn old inner-tubes. A hofper feeds the nuts
!hI .V-:l thi heeIs, which arte cranked steadily to process the nuts. In 

A, o sg--loading, a balance must be struck between 100' undamagedothe 
nut s and 100 rack, 1i -,:1( 1'is. obviou.ly a strong loading would crack allsho1is, hil damagt semi nut" -'horoas a weak loading would damage no nuts1,U leave .;ome.o sh(-hells, unc racked. Tots have shown that 5,:, candamage
matcheld ',viLii S',",U h ig: 

be 
whil st 12kg, of nuts call be cracked per 

GROUNDNUT LIFTER
 

oo rp-.i-on Agrimal manufacture
 
a Iobust roundr lut lifter, whose
 
design i co iplat , 2 plough beams 
spaced apart vith I groundnut lifting
blade Ti weight of the implement is 5.1 kg. 

,Manufactured by: 

Agrimal (Malawi) Ltd 
PO Box 1-13 
BLA NTY RE 
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HAND MAIZE SHELLER
 

Description: A compact maize-sheller
 
for hanti-operation tnat can be fitted
 
to the sloe of a contalueir, allowing
 
the kernels to drop into th, container,
 
and passinug the shell hI cobs out to
 
the side. Tenston is adjustable
 
according to thti diameter of the maize
 

K'JSINJA M'AIZE-MILL 

Dolfeeri pt ion. Ihe Kusi nja Mai -e MilI! is 
de i gnH(. t n powcerod dies., I ot,.r offbo by m' 


n i-20HP, and tho, ::iilli z apac t
 
, irv' according to the powor source Ii T. 

a 1O11P mtor*. rAh capa<:it, %v-.oldbe 156k9, ho , 
with a 2011P motor, 100kg/hour. 

ATOM MAIZE MILL
 

p,,.~
 

Descriptions: 'he Atom maize-mill is 
a small size hammer-nill designed to
 
be powered by a a-711P diesel engine. 
 It is fitted with 	reversible hammers,
 
screens and sealed bearings. The average capacity is about 180kg per hour.
 

Manufactured by. 	 Brown & Clapperton 
PO Box 52 
BLA NTY'fRE 
la 1awi
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PADDY THRESHER
 

Descrirtion: The threshing drum 
i.i mounted in an oblong box and is 
nopn'a-t#'d !)'means of a foot 
t re1.di,, allowing the operator 
to f ed the -heaves of paddy by 
hand. The capacity of the 
tiresiher i.; ahout 200kg. of paddy 
per hour. 

Manufactured b. 
Agrimal (Malawi) Ltd 
PO Box 143
 
BLANTYRE
 
Ma 1aw i
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PRODUCTION PLAN 

In view of the main thrust of Mozambiqua's planning on
 
agricultural development through the introduction of modern 
farming practices, including mechanisatiorL, the Government has 
been considering the establishment of tractor production
 
facilities in the country. Various proposals have been
 
considered over the last 5-6 years. 

Currently a feasibility study for establishing a tractor
 
factory, near Beira, is under preparation. The project to be 
set up with Soviet assistance envisages a production capacity 
of 3,500 tractors a year to be built up in stages. The 
tractor size is expected to be 60 - 80 HP. According to 
present indications, the project i likely to be commissioned
 
towards late eighties. Existing engineering industry 
facilities including foundry at Beira would be utilised for 
tile tractor project to the extent practicable. 
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APPENDIX VI 

SWAZILAND 

CROPPING PATTERN 

Under the prevailing system of land distribution, nearly 60
 
percent of land is held in tr, st as Swazi Nation Land, and 
distributed according to traditional arrangements. Subsis
tence farming, carried out mainly on small plots (averaging 
2.6 ha of crop land per household), contributes about 13 
percent of the GDP. Maize is the main staple food crop and 
other iaaJor crops; othec major crops include cotton and 
groundnut s. 

SWAZI NATION LAND : AREA AND PRODUCTION OF MAJOR CROPS 
1975/76 - 1977/7P
 

Crop 1975/76 1976/77 1977/78
 

Quantity Quantity Quantity 
Area produced Area produced Area produced
 
ha. tonnes ha. tonnes ha. tonnes
 

Maize 59,799 86,105 53,902 68,764 53,902 96,329
 

Groundnuts 4,142 
 1,976 2,812 1,584 2,812 1,589
 
(nuts)
 

Cotton 10,130 6,317 7,)13 
 7,400 7,013 11,886
 
(seed cotton)
 

Jugo beans 1,603 1,301 1,766 1,138 1,766 2,741
 

Sorghum 
 2,826 3,216 1,007 596 1,007 538 

Beans 2,167 ,018 2,116 694 2,116 575
 

Sweet Potatoes 1,8.3 10,25B3 550 3,137*  -


Tobacco 
 561 425 582 441* 582 438*
 

SOURCE: Central Statistical Office
 

The principal Items In the commercial agricultural sector are 
sugar, wood pulp, citrus, pineapples, cotton and rice produced
 
on 790 plantations with an average size of 800 ha. 

PLAN PRIORITIES 

The Government Is pursuing a programs! of developing the 
traditional sector gradually to a semi-caimercial mode of pro
duction, through land purchase, irrigation and settlement 
schemes. The establishment of rural development areas (RDA) 
in the early 1970s was designed to improve hoth productivity 
and incomes of the traditional fanner. RDAs cover a total 
area of 76,700 ha. The RDA programme has provided tractor 
hire service, agricultural machinery extension, general 
extension, ruraL roads and credit assistance. 
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IMPLMENTS 

STOCK OF HAND AND ANIMAL DRAWN IMPLEMENTS
 

Implement/Tool 	 Number
 

Hoe 
 126,800
 
Plough 35,000
 
Cultivator 15,000
 
Matchet 
 21,500
 
Planter 
 11,680
 
Harrow 9,400
 
Sprayer 1,800
 

Source: 	Agricultural Sample Census (Swazi
 
Nation Land) 1971/72
 

STOCK OF TRACTOR DRAWN IMPLEMENTS
 

IMPLEMENT SWAZI NATION INDIVIDUAL TENURE TOTAL
 
LAND (FREEHOLD) LAND
 

Plough 788 571 
 1359
 
Harrow 279 364 
 643
 
Planter 382 
 345 727
 
Cultivator 341 
 553 894
 
Sprayer 132 
 228 360
 
Trailer 386 
 160 1546
 
Harvestor  56 56
 
Maize Sheller  113 113
 

Source: 	Census of Individual Tenure (Freehold) Farms
 
1975-76.
 
Annual Survey of Swazi National Land (Small

holder) 1976-77
 

TRACTORS
 

Year Government Private 
 Total
 

1979 349 2,357 2,700
 

Source: 	Annual Statistical Bulletin, 1979
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MANUFACTURE OF IMPLEMNTS, TRACTORS AND COMPONENTS
 

IMPLEWENTS
 

There are no manufacturing facilities and all the implements
 
are imported.
 

TRACTORS
 

While the higher HP rated tractors are imported, Swaziland has 
pioneered the development of a small, 16HP tractor. 

Tinkabi tractor project
 

the Tinkabi tractor project was embarked on for the purpose of 
introducing a low cost mechanised farming system to the small
holder farmer. Since 1972 it has been funded 
by the Swaziland
 
Government as a development and prototype prod,'ction unit. 
Currently commercialisatton of the project is under considera
tion. It is estimated that E2 million will be needed for 
capital equipment and initial working capital. 

The project has facilities at Matsapa with a production
 
capacity of 1,500 tractor units per annum. The tractor is 
supplied as a package with ploughs, disc harrow, cultivator, 
planter and ridger. The implements are made by the project 
under agreement with International Harvester.
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iTechnicaldata on trcor
 
The tractorj consists of a fabricated chassis with iIntegral oil reservoir and fuel lank. Four wheels are positioned oneat eachcornerof the chassis ith lthe fro ntsteering wheels attached to acentral plvoting axcle.,The engin~e, hydrostatic unit arjd'driver are'
positionea at~thei rear of the tractor and a load pan with acapacity of 1000 kg issituated limmediately In front of the driver anid'
'xtends 6ver the fro, tThe unit is built high off the ground with a relatively wide track to compensate for~stability on 'loping~'
ground. Weight distributhion ls'ln the ratio of 7,2 on the rear and front axles respectively,.~' ~ " 

EGN:PUMP; 	 PLOUGH:''MUDbOR

Diesel. ye'A 132, 'cold starting, Bi-directional axIal piston variable, SingleiAuirov 350 wie- 50cep
Vftical, ai cooled, totally enclosed, displacement with integral vane Ave3rage working capacity1.ha per day.
compression ignition, four stroke cycle, auxitiary -puLmp. Displacement mainA ' K. K
lwo cylinderhandstarted dieselengine. 	 pump' -, 41 cc per rev. maximumi- ~ PLANTER:2 

pressure - 350 bar, Sngla row placement type suitable for 
Strke;11 mm~ Maximum speed - 3600 rpm. , 

CylndrCpaity 118c,~ Displacement auxiliary pump - 70epm delinted cotton, Comlplete wit eortiliserCatinderCpaly 1,1 	 at30cp. applicator, 'Average~workilng' capacity
~s0 ,JlMaximum' pressure - 140 bar. (, , aprdy n1rer os
 

?Kg.. - MOTORS: K CULTIVATOR:~i

:fui'o~J~i~(Fll~a', 500pm S-d~rectIonal direct wheel mounted 5 Four, line; igid shank,' witheihe"203' gmi/bhp/hr (,42 lh/bhp/hr). radial piston with 4:1 aepicyclic fin~al~ straight or wing pointis. Average capa-~

Lurcalh 'Frc eed lubrication drive,~through lubrication.' Maximum city 10,ha,'per day.;K~ 
Fuilflow~filter~' ~ Output '-L 219 kgt/m at' 300 bar, "-L'ololsump capacity: 10 lires, MaxGEmum spe -0 rmMaiuped-30rm Single~ row, one" piece bo Oy ~rigid
HORSE POWER, DIMENSIONS: mouing in centre of drawbarfor,0,7 

hiaxmumontniaos Weel ase 2, m rws'Average capacity 8h.per,day.':as'649: 1958 16,2 SHP ' Weltak-1,80 m V~.~ 


-Maximium Speed 2000 RPM 1 Ground clearance front - 0,60 M HARROW:~ 
i 

'
 Neight 208 Kg, 	 Ground clearance rer-06w~'15m~pkdtohtifgular type,
 

AIR INTAKE:" ' - Overall length -2,70mfi "OPTIONAL EQUIPMENT:

Type - Replaceable dry paper element, Weight unbaliasted - 1 050i&k , ~- Belt driven poe~ak'f
 

-~ Frntwhals~500 x 15-x,4 ply ribb'ed2KTralr'-"-capacity~i 
'ST~E~ING' ~'V '~ yiear ~heais 600 x 14 x 4ply Iraction, Wate ose aact 00i' *,Hfl.-cclaind, UalI 'type ratio, 17:1 tall Fuel tank capacity - 25 hiires ~ Wae up vroscpcte


jonspo blac spherical bearings Spee'd '-Infinit'ely variable Up~to~ Haierlk u io , Itonne per hou
 
a'd Y~es'co self lubricating bushe's, KI'1,Pp' . , 1 Lrp-rae .
 

,~-AV,' Drawer pull - maximum 818 kg ~~Clrruilarsw~TRANSMISSION:?'-' - r ' - - , >' i/a'ic i 'f' ' 
-~rsal wihb-~ieto variabieej, IMPLEMENT, LIFT: ' '2Cat..one hydraulic lift K~'~
disacement pump direcly~~a 	 Fumeutd 'Hydraulic PT 0onoecnrmchanical type, 

witve lcvrfR hadfo cotr 3; 1.,adanag 

ilegralpai u( ch~s 
fu~ll lO 10 i f-clter. ai fitr unit ard fuel element 

- fs'apinli yslitres' iseYarloerch6n6eeneooitengin efilter,1' -n -- " I~ 

'. - ~- i-* 



APPINDIX VII 

TANZANIA
 

Nearly two-thirds of Tanzania's total land area of 883,600 sq
 
km is suitable for agriculture. At present hardly 6 - 7% is 
used for farming. Table I provides a picture of lani utilisa
tion in Tanzania as in 1975. Present area of cultivated land
 
is estimated at around 6 million hectares. Traditional
 
methods of cultivation predominate:
 

Type of cultivation Estimated area
 

in hectares
 

Traditional, by hand 4.2 million, 70%
 
Plough 1.2 million, 20%
 
Tractor 0.6 million, 10%
 

TABLE I LAND UTILIZATION IN TANZANIA (1975) 

SgKm%
 

Grazing 442,450 50.08
 
High altitude forest 3,900 0.44
 
Other forest 376,600 42.62
 
Total forest 380,500 43.06
 
Smallholdings cultivation 38,800 4.39
 
Largeholdings cultivation 5,850 0.66
 
Total cultivated 44,650 5.05
 
Other: urban, swamp, rocks etc 16,000 1.81
 

Total 883,600
 

Due to increasing emphasis being placed on agricultural
 
development, the eighties will see an expansion in the area 
under cultivation and an average growth rate of 5% per annum 
is foreseen. 

About a quarter of the land lies in the Uhuru corri'or 
comprising the four regions of Coast, Morogoro, Iringa and 
Mbeya. Hardly 4% of this area is cultivated. This area is 
considered especially suitable for growing rice and sugar. 
The Kilombero-Rufiji basin has a potential of 400,000 hectares
 
of land that could be irrigated (at an estimated cost around $ 
1 billion) and another 120,000 hectares of potential irrigable
 
land in the Usangu plaitis. 

The major food crops of Tanzania are:
 

Maize, Sorghum, Rice, Millet, Cassava and Wheat
 

The major cash crops grown are:
 

Cotton, coffee, sisal, tea, tobacco, pyrethum, sugar, cashew
nuts, groundnuts, coconuts and cloves
 

The average yield of maize, wheat and cotton varies between 
1200 to 1700 kg per hectare and that ,f coffee and millet 
between 750 to 1200 kg per hectare.
 

Table II indicates the percentage of cultivated land for the 
major crops an! the contribution of this output from the
 
smallholders (10 hectares or less). Production targets for
 
1982-83 are also indicated.
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TABLE II
 

'rod ction
 
Average % Average X target in
 
of cultivated coming from 000 tons
 

Crop land 
 smallholders 1982-83
 

Maize 25 - 27% 90% 
 2,116
 

Millet 10 
- 12% 100%
 

Rice 
 5 - 6% 80% 
 339
 

Sisal 5% 
 3% 108
 

Wheat 
 1% ]5% 84
 

Cotton ) 100% 71
 
Coffee ) 50% 75% 
 61
 
Tobacco ) 75% 
 23
 

TRACTOR USAGE 

As irantioned earlier, the bulk of agriculture in Tanzania is
 
in smallholdings with 70% of 
the cultivation based on tradi
tional methods oF hand tool; application. With increasing

irrigation and the coming into being of 
various parastatals,
 
especially 
for cash crops, the extent of mechanisation is
 
increaslng.
 

Fesent estimates of tote1 tractor 
stock in the country are
 
!iround 6,000 - 7,000. 
 Howe.-, a large proportion of it is out
 
of use because 
of spares aad maintenance difficulties. The
 
average life of a tractor is said to be barely 3-4 years,
 
almost half the 
African average. According to one estimate,
 
the output of tractors used in Tanzanis has been only 70-80
 
hectares a year.
 

The region with major tractorisation are Arusha, Kilimanjaro,
 
Morogoro, Mara, Tringa, Mbeya and Shinyanga. The majority of 
tractors ii use are in the size range 50-80 HP with 60 HP as a 
good average:
 

Tractor Size Structure
 

Below 50 HP 
 15 - 20%
 
50 to 80 lip 75 - 80%
 
Above 60 HP 
 3 - 5%
 

In the initial stages, especially for the cotton growing
 
region in the uplands of Tanzania, use of medium sized
 
tractors has been favoured. It is surmised 
 that soil
 
conditions in the coastpl. area 
of the country - especially 
favourable for paddy - are such as to warrant more usage of 
tractors of below 50 HP.
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A variety of tractor models have been imported - Massey 
Ferguson, Ford, International Harvester, John Deeres, Swaraj,
 
Fiat & Chlneue with Massey Ferguson model accounting for the
 
bulk of the market:
 

Market share of various models (1969-72)
 

Massey Ferguson 54%
 
Ford 31%
 
John Deere 12%
 
International 3%
 

PRODUCTION OF IMPLEMENTS, TRACTORS & COMPONENTS
 

The agricultural implements sector is currently dominated by
 
one large-scale unit and two additional large-scale factories
 
are under implementation. Approximately 600 tonnes of hand
tools are produced in the large-scale sector, including

400,000 hoes, 300,000 machete, 80,000 axes. Ox ploughs pro
duction is currently at 10,000 per annum. Present production
 
is insufficient to meet local demand.
 

Besides the large-scale sector a number of small factories are
 
also in operation producing items such as trailers, ox carts,
 
maize and rice mills. In the artisan sector, surveys have
 
revealed that roughly 300 tons of metal implements may be pro
duced per annum by rural blacksmiths - particularly implements
 
with specialised local use. Ox cart production is also
 
actively being encouraged at village level.
 

A tractor project, starting with assembly and adding on local
 
components as the industry develops, is under implementation.

Details of implements and tractor industry have been included
 
in the respective chapters.
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Manufactured by: 
 Manufactured by:
 
Ubungo Farm Implements Ltd (UFI) 
 TAMTU
 
PO Box 20126 
 PO Box 1389
DAR es SALAAM 
 ARUSHA
 
Tanzania 
 .Tanzania
 

AGRICULTURAL HAND TOOLS 
 TAMTU HAND PLANTER
 

/(
 

Description: 
 UFI manufacture both
Hound-eyed and Tanged Hoe 
 Blades, in

Weights of 0.9 kg., 
 1.1 kg. and 1.3 kg.
 

De:;cr' tion: The hand planter is a jab
planter '.ih vooden handles and a woodenslide seed metro . The jabbing action 
autoniatically meters seeds into the 
planting hole. 

l'GO'BE OX-PLOUGH TAMTU OX-DRAWN PI.ANTE,
 

Jr-i 7 

Description: The N'gombe 
ox- De!scription: 
 The TATU ox-drawn
plough is a single furrow mould-
 planter 
is a heavy duty ox-drawn
board plough of standard design, 
 planter with 2 hoppers mounted in
It is of all steel fabrication 
 tandem • one for seed, the otherand the share is C" heat-treated steel 
 for fertiliser. The frame is made
 
from welded tubular steel.
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TAMTU OX-CART
 

(nintal or rubber wheeled) 

Manufactured bv: 

Tanzania Agricultural
 
Machirery Testing Unit 

PO Box 1389
 
ARUSHA
 
Tanzani a
 

Te'lenhone: Arusha 3666 

Dewcrj p:ion: A 2 wheel ox-cart 
that c:In he built with either metal 
or rubber wheels. The model as 
shown is desi;ned for oxen: a 
derivative can be constructed for 
donkey draught., in which case the shafts can be lighter and attachedlaterally to 
the front of the d.rt rather than centrally. The cact isfit ted wilh wooden hushes and brakes, can be serviced quite simply by
lubricating the hearing grease-cup, and can carry up to 750kg. 

lanufactured by:
 

TA,!TU 
PO Dox 1389 
ARUSHA 
Tanzania
 

KIFARU PLOUGH 
 RECTANGULAR HARROW
 

/ I ' 

Description: The Kifaru is a 
heavy duty, double-furrow mouldboard 
plough, manufactured from l,7a1ly
available steel components. The frame is mounted on 3 wheels. 
2 forward
 
and one rear. 

As cultivation with 
the Kifaru is usually carried out twice prior to
planting, the Kifaru 
can be fitted with 
a metered seeding unit, for
planting during the second cultivation pass. 
 The whole seeding unit 
includes a metering wheel which trails,
 

Description: 
 The TAMTU harrow is made 
from a heavy 10cm x 10cm timber
frame, fixed with cross-members, To these are 
attached heavy duty steel

spikes that protrude 15rm. On the top of 
the frame are fixed steel slides
 
so that the h, row can 
be inverted for transport as a sled.
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UNITED MAIZE MILLS
 

NM 25, NM 50, NM 75, NM 100 

Manufactured by:
 

United Engineering Works Ltd
 
PO Box 3082
 
ARUS HA
 
Tanz,,nia 

Telephone: Arusha 3424
 

Description: United makes 4 sizes of 
hammer-mills with different cap':clties,
 
The casing of each is made from
 
durable heavy welded steel, inside 
which the steel, shaft is mounted on 
scaled bearing units, The steel
 
hammers are reversible and replaceable. 

MANIK GRINDING MILLS
 

MGM2, MGM 5, MGM 7 and MGM 10 


Manufactured by:
 

Manik Engineers
PO Box 127,4
 
AR:JSHA--

Tanzania 


Telephone: Arusha 3520
 

Deciptjon: Manik grinding mills are 
aesibned t- mill a variety of crops
 
but are especially useful for grinding 

mai7e. The mills are manufactured in
 
4 sizes: small, medium, standard and
 
largo. Construction of all models is
 
from heavy welded steel, and the
 
grinding mechanism is mounted on
 
imported sealed bearing units. The
 
hammers are reversible, and can be
 
used on 4 different faces before
 
replacement.
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GROUNDNUT SHELLER
 

Descrintion: 
 The groundnut sheller is
-7h d -onerated reciprocating design,
with I1Leich.ngeable Thescreens. 
potential capacity is 2 5 3
- 0kg./hour.
 

Manufactubred bv:
 
Ubungo Farm Implements 
 Ltd (UFI)
PO Box 20126
 
DAR es SALAAM
 
Tanzania
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APPENDIX VIII 

ZAMBIA 

CROPPING PATTRN 

The cropping pattern; 
as in most SADCC countries, is oriented
towards cereal 
crops, notably maize which accounts
55% of total production of principal crops. 
for abopt


Other major crops

include sugar 
cane, cassava 
and groundnuts.
soyabeans, tobacco, Rice, wheat,
sunflower, 
and cotton 
are 
also grown.
Nearly 70% of the rural population have smallholdings of below
2 Ha. The 'large farm' 

of 

sector (over 20 Ha) is confined to 10%
the population. 
 Most of 
the tractors 
in use arelarge farm sector. Oxen ploughing takes place 
in the 

to a limited 
extent.
 

1979 
 1980
 

Area 
 Production 
 Area Production
 
(Ha 000) (tons 000) (Ha 000) (tons 000)


Cereals 
 1105 
 798 
 1215 

(of which) maize 

905
 
900 
 700 
 1000 
 800
 

Roots, tubers 
 58 
 198 
 59 
 200
(of which) cassava 175
55 
 56 
 171
 

Pulses 
 13 12 
 15
Groundnuts 14
138 
 74 
 145 
 80
Sunflower seed 
 25 
 13 
 25 
 13
 

Vegetables, fruit
 
etc. 
 202 
 209
Sugarcane 10 

72 74
 
1024 
 12 1150
Tobacco 
 6 
 5 
 6 
 5
 

IMPLEMENTS 

Agricultural 
equipment production 
is not 
as yet developed
towards self-sufficiency. 
 However, handtools 
and ox implements are manufactured 
in 2 enterprises and 
plans are 
in hand
for e-pansion of a major unit, Northland Engineering.
of Imports
ox ploughs are 
no longer required. 
 Estimates of 
average
local production are as 
follows:
 

Ox ploughs 
 5,C00 pcs/,.eir

Hoes 500,000 pcs/, 
-r
 

Agricultural 
tools 
and fmp. ements have been 
selected
priority area as ain the current 5 year plan. Importsrecently were put untilat 15,000 ploughs
hoes per 

per annum, and 200,000annum. 
 IL is expected 
that local production will
expand fairly rapidly
a)so 

for tese Items. Some limited capacityexists for maize mills, trailers and harrows, includingnne unit producing approx 2,000 pcs per annum. 
At the artisan
level a UNDP/FAO project has been startedworkshops. About 12 small scale 
to set up village

enterprises exist whichsupply agriculture-related equipment.
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TRACTORS 

There are no manufacturing facilities though assembly of
 
Swaziland's Tinkabi tractor under licence has been considered.
 
FAO/UNIDO data indicates average imports of 700-900 a year.

There is a significant demand for tractors in the range below
 
50 HP.
 

Details of agricultural implements and tractor sectors have
 
been included under the respective chapters earlier.
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'BORNU' GROUNDNUT-LIFTER
 

Designed b%': 
Farm Machinery Research Unit
 
Regional Research Station 
P0 Box 11 
MAGOYE
 
Zamb i a 

Telephone: Magoye. 420 

Description: The 
'Bornu' Groundnut
lifter is merely a blade that can 
be attached to the standard
 
'Victory' mouldboard type of ox
plough frame. The adaption,
 
therefore, is limited to the 
blade, which can be bolted on in 
p)lace of a mouldboard, and an 
extra wheel and axle-bar in place
of the single wheel of a plough. 

The lifter was originally developed in Nigeria, hence the name, where
it is used, and the design was brought to Zambia. It is designed for
lifting groundnuts which have been planted in 
1 metre ridges, and in

normal use can harvest about 1.2 hectares per day.
 

- 69 



APPINDIX IX 

ZIMBABWE 

CROPPING PATTERN 

The most important factor in the Zimbabwe agricultural sector
 
relating to implement usage is the relatively high pnoportion
 
of output originating from large-scale commercial agriculture.
 
The average price of holding in commercial sector is about 100
 
hectares. This situation has resulted in a relatively high
 
usage of tractors and tractor-based farm implements compared
 
to other SADCC countries. Hand tools and animal drawn imple
ments provide the main power inputs in the non-commercial
 
agricultural sector with an average holding of 3-4 hectares.
 

The cropping pattern, both within and outside the commercial
 
sector, is weighted towards maize and cereal crops (over 60%);
 
the next largest single item is sugarcane (15%). A wide range
 
of other crops are grown including tobacco, cotton, tea,
 
coffee, oilseeds, and horticultural crops. Bulk of the demand
 
for agricultural equipment is estimated to be for tillage,
 
maintenance and processing of maize, other cereals and sugar
cane.
 

Principal Crops
 

1979 1980
 

Area Production Area Production
 
(Ha 000) (tons 000) (Ha 000) (tons 000)
 

Cereals 1323 1781 1697 2038
 
(of which) maize 800 1200 1146 1600
 

Roots, tubers 20 76 21 82
 
(of which) cassava 18 54 19 60
 

Pulses 50 24 50 24
 
Groundnuts 161 113 120 84
 

Vegetables, fruit etc 125 n.a. 212 177
 
Sugarcane 29 2614 29 2700
 
Tobacco 60 85 62 114
 
Cotton 55 61
 

The large commercial sector is capital intensive, and conse
quently demand f6 irrigation equipment is also relatively
 
high. The irrigated area is relatively extensive in relation
 
to arable land.
 

IMPLEMENTS, TRACTORS & COMPONENTS 

Zimbabwe is more or less self-sufficient in almost all types
 
of agricultural equipment. Three major producing units
 
specialising in agricultural equipment are operating in
 
Zimbabwe. There are a number of other enterprises
 
manufacturing agricultural equipment or components, or with
 
engineering capacity to do so. This includes the manufacture
 
of processing equipment, pumps and haulage equipment.
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The large commercial sector is capital intensive, and conse
quently demand for irrigation equipment is also relatively
 
high. Irrigated area, is relatively extensive in relation to
 
arable land.
 

IHPEME.STS, TRACTORS & COMPONENTS 

Zimbabwe is more or less self-sufficient in almost all types

of agr .1ltural equipment. Three major producing units
 
specialising in agricultural equipment 
 are operating in
 
Zimbabwe. 
 There are a number of other enterprises manufactur
ing agricultural equipment or components, 
or with engineering
 
capacity to do so. This includes the manufacture of process
ing euqipment, pumps and haulage equipment.
 

A wide range of equipment is exported, the following table 

shows 1980 trade figures: 

1980 Agricultural equipment 

Imports Exports 

Agricultural 200 Harvesting 
handtools (tons) (approx) machinery (nos) 104
 

Binders, reapers,
 
harvesters (nos) 59 Cultivator, rotary
 

hoe (nos) 2102
 
Harvesting/threshing
 

equipment (tons) 25 Harrows (nos) 1811
 

Tractors (nos) 1590 MoulV- Board Ploughs
 
(nos) 6586
 

Tractor parts,
 
spares (tons) 407 Planters etc (tons) 71
 

Soil cultivator parts Harrow, cultivator
 

(tons) 11 
 parts (tons) 37
 

Other equipment (tons) 228 
 Plough parts (tons) 332
 

Water pumps (nos) 4642 Other agricultural
 
equipment & spares


Pump parts (tons) 154 '.tons) 483
 

Sprayers (tons) 
 10 Axes, hatchets (nos) 24000
 

Hoes (nos) 6500-D
 
Picks/mattocks (nos) 55000
 
Forks (nos) 34000
 
Other handtools(nos) 34000
 

-71



From the above figures it may be estimated that a total of
 
1,800-2,000 tonnes of equipment were exported and a total of
 
about 600 tonnes imported during 1980.
 

The tractor assembly data is included in the main report.
 
Considering the state of engineering industries in Zimbabwe,
 
the country could well emerge as a significant source of
 
tractor components in the SADCC. The present assembly
 
operations (at PKD stage) also need to be upgraded.
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Manufactured bv:
 

Rhoplow Ltd 

PO Box 1059
 
BULAWAYO
 
Zimbabwe
 

"MEALIE BRAND" 
HOES
 

SINGLE FURROW PLOUGH 
 TWO-FURROW PLOUGH
 

Description: 
 A standard design light-weight mouldboard plough, weighing
38 kg.
 

2Description: 
 The two beams are mounted on
metal-rimmed wheels. 
an axle between 2 widely spread
One beam is shorter, which presents *he
in an off-set pattern 

two shares
 
to the land. 
 The hand-levers 
are used to adjust


the angle of the shares.
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HIGH-WING RIDGER
 

Manufactured by: 
Rhoplow Ltd 
PO Box 1059 , BULAWAYO 

Zimbiabwe 

Description The same beam and 
handle a. sumbly of the Rhoplow ox
plough ib fitted with adjust,le 
rid,7ing blades. 

SILVER MEDAL OX-PLOUGH
 

Manufacturerd by: 
Bulawa~o Steel ?roducts
 
8 Ironbrid,e Road
 
Donnington
 
PO Box 1603
 
3ULAWA Y0 
Zimbar 'ac 

1 

Descriptiun: The standard ox-plough design has been modified 
to eliminate
the ieed for spanners to adjust the blade and handle setzing. The wheel
adjustmnt and linkage havc. also )been modified, and the frog has beenstrengthened. The Institute of Agricultural Engineering in ' havedesigned alternative attahim.nts which can le fitted in place of the mould
6oard ThI..se are : 

(a) a sirgle tne for r-; , Lcillage; 

(b) , r:.dger blade; and 

(c) a groundnut-lifting blrde. 
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Manufactured : 
Rhoplow Ltd
 
PO Box 1059
 
JULAWAYO
 
Zimbabwe
 

HARROWS
 

Trigular Iarrow 

Des-cription: A standard range of
harrows, of which the diam.ond and 
*he zig-zag are available in sets C 
of 2, 3 or 4 secticns.
 

Diaond Harrow 

5-TINE CULTIVATOR
 

Zig-Zag Harrow 

Description: The cultivator 
comes in 2 forms:

(a) S 51 cultivator  fitted with 1 sweep, 2 hillers and 2 tines (as in 
the i].lllstration). 

(b) Light cultivator fitted with I sweep and 4 tines.
 

The light cultivator is for lighter cultivation and inter-row weeding,
whilst the 
S51 can be used for heavier work. 
 A ratchet and lever mechanism
 
enables adjustment of thu cultivator span.
 

- 75 - 1 / 



AGRICULTURAL HAND TOOLS
 

STANDARD CULTIVATOR S51 5 TINE CULTIVATOR MC5
 

Description: The MC5 is designed
,sErt ion: Th,, ttantrlad for lighter cultivation than the 

Cuiltivator i; ;in 1 cultivator, itU; -1 tti'tos' Standard although 
ctltivatot .-,hich ii ; detsigned to is of similar configuration, with 
weed bet!,t i rot; of varying 
wihtls- I tnt G0 cm. to 100 cm. tines, tillers and a sweep. The
 

It i; *tjtuipped with 3 different width is adjustable by means of
 
type: of tint; 2 revi-ible shares a crank-handle, whereas on the
 
in the li'ont, 2 mouldboard hiller% Standard it is by lever.
 
in tite (entre and i 25 cmt. U;teep in the rear
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SINGLE-FURROW PLOUGH RIDGER
 

Dosc ription \ singhe-furrow Description: This animal-drawn 
mouldoard plough of conv 1tiol], ridger/cultivator is suitable for 
design with a sharci made trom ridging crops of maize, cotton, 
heat-treated st(el, tobacco and potatoes. The wings

of tbhe ridging share can be 
adjusted to cultivate rows varying 
from 40 cm. to 75 cm. in width. 

Manufactured hv 

Agrimal (Malawi Ltd 
PO Box 143
 
BLANTYRE
 
Ma 1 aw i 

OX-CART QLQ_ARI
 

I- -' 

Description: The P&C ox-cart i.na 
strong heavy-duty carL, moun td on 
a single axle fitted with Lyred 
wheels, The front and rear panels 
of the body can be removed for taking long l(adq, and a 
600 litre galvanized water tank is available as an extra. 

Manutactured ~yManufactured 
Brown & Clapperton Ltd 
PO Box 52 

by: 

Ngolo Industries 
LILONGWE 

BIANTYRE 
Malawi 
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SINGLE-ROW PLANTER
 

Manufactured by:
 

Agrimal (Malawi) Ltd
 
PO Box 143
 
BLANTYRE: 
Ma 1aw I
 

Desicript ion: The Agrinal Iplanter 
is of simple, and rugged construe
t ion and a double pitman drive 
opt'rat:. the plan.t i ug wheel, whiceh 
en1sures pmoi ti Ce :wedillg. Several 
optional oxt ras are available for the planter: !ertiliser spreader, cotton
seed pllnter and a lan e of seed plates suitable for all sizes of maize,
millet, s-orghumn and legume seeds, 

HARROWS 

Triangular, Diamond and Zig-zag 

Agl'imal (Mlalawi )Ltd 
P0 Boex 143 
IHLANTYI:
 
M la:w i 

Triangular Ilarrow 

Description: Triangular, Diamond
 
and Zig-zag Harrows are produced 
by Agrimal. The Diamond and Zig
zag harrows are available in sets
 
of 2, 3 or ,4depending; on the
 
power source available and the
 
type of cultivation. 
 D d Harrow
 

-78



CHITEDZE GROUNDNUT CRACKER
 

Manu fact ured by: 

Chited.e Research StatiCn 
Ministry of Agriculture & 

Natural Resources 
P0 Box 158 
LILONGWE 
MalIaw i 

TelepTone: l,ilongwe -218S 

Lescr i )ti on Tht groundnut cracker 
has been developi-d foc cracking tie 
shells of groundinuts before hand
shell lli, i Mklaalwi prodies at large 
amount (,I 'Cihali hn n;i' g oundnuts 
inr tn(h csiifectioll 'v trade. These 
are lagor than the or-di nary 'round
nut alld Caul he dalzlnat ,-d whin proce!;sed 
with avtilabIn shtletr. would be the maximumgroudniit 10% acceptable 
h:ve i of d:tn;aeo for the:;(,init. : therefore they are shelled by hand. 

'Ult machin, con:ist; of 2 wheels, held together by spring-tension, which 
are coieled withi rubbie r front old iiner-tubes, A hopper feeds the nuts 
between the whteeIs, which are crainked steadily to process the nuts. In 
setting tht, string- loading, a brlance must be struck between 100% undamaged
nuts and 100,7 rra'l.;id .tl1; obviously a strong loading would crack all 
shll;, lhut damage somo nuls wheretas a veak loading would damage no nuts 
tuot leave somle shells linc racked. Te ts have 
watched with 8' uncrackitig: whilst 12kg. of 

shown that 51, damage cart 
nuts can bc cracked per 

be 

hour. 

GROUNDNUT LIFTER
 

NICI
 
Description: Agrimal manufacture
 
a rohust groundnut lifter, whose
 
design incorporater 2 plough beams V,.
 
spaced apart with a groundnut lifting
 
blade. The-weight of the implement is 54 kg.
 

/ ""7 
Manufactured by: .- // 

Agrimal (Malawi) Ltd
 
PO Box 143
 
BIANTYRE
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HAND MAIZE SHELLER
 

Description: A compact maize-sheller 
for hand-operation that can be fitted
 
to the side of a container, allowing

the kernels to drop into the container,
 
and ipas;sing the shell ed cob. out to
 
Lhe idi; T.ns ion is adjustable
 
according to the diameter of the maize
 
cobs. 

KUSINJA MAIZE-MILL
 

Dsript ion Ibe Kusinja Maize Mill is 
desig lne i toobe iOw red by diesl mot ors of 
bet wen 10-20111, anti t)(. i capai the I Ing 
iii I%i accor(iiig to the pow ,r source.a 11it' inte)r, t.he 	 capacity would be With150kie/hour. 4 
with a 20111 motor, 60kr/hour. 

ATOM MAIZE MILL
 

, -~< S 

Descriptions: The Atom maize-mill is a small size hammer-mill designed to 
be powered by a b-71tP diesel engine. It is fitted with reversible hammers, 
screens and sealed bearings. The average capacity is about 180kg per hour. 

Manufactured by: 	 Brown & Clapperton 
PO Box 52 
BLANTYRE 
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PADDY THRESHER
 

Description: The threshing drum 
is mounted in an oblong box and is 
OpeI'aLd by means aof foot 
treldle, allowing the operator
 
to feed the sheaves of paddy by

hand. The capacity of the
 
thresher is about 200kg. of paddy
 
per hour.
 

Manufactured by: 

Agrimal (Malawi) Ltd
 
PO Box 143
 
BLANTYRE
 
Ma] awi 
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SPECIFCATION~~~K ehia ii~u~reo 
The tractor consists ofj afabricated chassis with Integral oil reservoir and fultnFu heI r oiind one at each co~re,othecthassls with the front steering wheels attached to a eta ioigal.; ii-nie yrsai unt'n deare,
positioned at tI,,e rear ofthe'tractor and a load pan with a aaiyo ,0 gi iuae meltl,16foto tecivad' 
exten s over the frot, The unit Isbuilt high off the grondwitha relativel-ide tak to compensatetforstaility oni loping'
ground;.Weight distribution is in the ratio of 7:2 on th rea and front axles repe"tiVbl 

DtieelTJpe< FA 132, cold starting Bi olailpstnvral Sgfurro 350,wll ded 
vericaL air'cooled, totally 'enclosed, vn veaeokig ajt' ) aipaepetwtrdayfcom~pression' ignition, four stroke cycle, auiir pup i aeetmi
 
tw cylinder, hand started diesel engie <Pr~sr rcc r PLANTER:
LIMP lai 

8o &-i~L'~ s, grouindnuts uand' aci 
v-:-Stroke- 110 mm Maiu pe ,30 p.mize:iba -

CyidrQpc~yc Displacement auxiliary pump - 70Cpm ~delinled cotton, Copet it ertilae 
Raio 41 at 300 rpm. applicator, Avrgiework ng -capactI

quo" Al115001 ripmo fllJ l: jMaximum prossure .1~40bar, ~ 75r~~i perr s 
~ ~ A MTORS;',. ~ CULTIVATOR;FulCrsupin (Full load, 1500 rpm) Bi-directional7direct weel myounted 5 Four tie, rigid shank wthi eitne2O,3'gijI/bhp/hr (,2lth/h ail pston with 4:1'repicyclic final stagtor wingpoints, Averagec6a pa

Luibrication:7 Force, feed, lubrication, Vdrlvelthrough u ction, Mlaximumn cjtj 10 ha per day, 
~ ~ ~ 'output, - 219r kgf/rn at 3a00 bar, 

Lb oil caaiyM0hrsaxlim speed ' 300 rpm. P < RIDGER,sum 
~ ~ > ~~ Sinlgle rowifone' piece body, rigidi

HORSE POWER:~, ,2W7~ :DIMENSIONS:, ~ ~ 7~oftp n ete6d~ r0 
S't mu;95 1 : Wheel tl2,2Ma Co 1 rows. Average capacity81haer day,' 

-i- Max umiSpeed 2000 RPM A Ground cleara nce jront -06 HARROW,5Weigjht'238 Kg. < 7 7Groun~d clearaiide'rear,- 0,65 rn 1,Amnspiked tooth triangular type.J, 

AIRpeINTAEli ~~ Overall lengt_2e ?02,70m OPTIONAL EQUIPMENT:,,
TY' Repacebledry paper element Weight Iunbalated '1 050 kg ~ Belt driven Power take off 

SERN Font~whqels' 500 x 15 x 4 ply ribbed -11/2 tonneiTrailercapacIty 

STEERING Reiar whieels,- 600 x 14 x 4 pl ' traction Writer bowser capacity 7001
Recruae bl.tp ratico 17:1 all pFuel tank cipacity -. 25 litres<~' Water pump various capacitla85

)diijs~e-1ubrlcatedsp~r~l6aig Speed, Infinitely variable up to1 HarpmermiWll u~pto Itlonne parjho ir,
an ec'il urctng bus's ~KPHI : . < Crop sprayer,

TRAScoISe crwu pull -mxmm 1 gCircular sawv.
 
TN~ISION: rwpl a H-ydraulirclift,
Hydrostatic. ith' bl-directioni varable* IMPLEMENT, LIFT: V Z< Cat: one hydraulic lift~'di'Iiuie P pr c Four point over centre mnechanical type,~ -yrui~dsp acemepumpudiretly one HdaulcPTO on ,erigl driven aLcshaft speed, Depth controlled by chains. Mechanical 

Q;%vith hand/fool, con~trol. leer. Radil advantage 3:1, " 
piston motor3 directly mounted on each SERVICING: 
!ivig hel, Oil ,supply reservoir Eive'y.250 hours or 6months wh~ichever ~ 
1,togral part of Ohassiscapacity50Jlires ifs 0arl ie''n ngine il, engin afiter, '~ 
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Manufactured by: Manufactured by:
 

Ubungo Farm Implements Ltd (UFI) TAMTU
 
PO Box 20126 
 PO Box 1389 
DAR es SALAAM ARUSHA 
Tanzania Tanzania 

AGRICULTURAL HAND TOOLS 
 TAMTU HAND PLANTER
 

Description: 1JFI manufacture both 
Round-eyed and Tanged loe Blades, in 
weights of 0.9 kg., 1.1 kg. and 1.3 kg. 

Descri ption; The hand planter is a jab 
planter with wooden handles and a wooden 
slide seed metro. The jabbing action 
automfatically meters seeds into the 
planting hole. 

N'GOMBE OX-PLOUGH 
 TAMTU OX-DRAWN. PLANTER
 

'N 

Description: The N'gombe ox- Description: The TAMTU ox-drawn
 
plough is a single furrow mould- planter is a heavy duty ox-drawn 
board plough of standard design. planter with 2 hoppers mounted in 
It is of all steel fabrication tandem . one for seed, the other 
and the share is of heat-treated steel for fertiliser. The frame is made 

from welded tubular steel.
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TAMTU OX-CART
 

(metal or rubber w~heeled) 

Manufactured by:
 

Tanzania Agricultural
 
Machinery Testing Unit
 

10 Box 1389
 
ARUSIIA
 
Tanzan i, a 4(/ 

Ielcphone: Arusha 3666 

Dc.V'pt ion: 2A wheel ox-cart 
tihat can be huilt with either metal 
O1 c'lbyl wheels. The model as 
shown is dosi ned fo' oxen: a 
derivative can be constructed fordonkey draught, in which case the shafts can be lighter and attached

the cart rather than centrally. The cart is
laterally to the front of 
fi ted with wooden hushes and brakes, can be serviced quite simply bytubricilt nir the baring grea.,ie-cup, and can carry up to 750kg. 

MI1ntfactulred b%,: 

TAMTU 
PO Bo\ 1;389 
AHUSIA 
Tanzania 

KIFARU PLOUGH 
 RECTANGULAR HARROW
 

Description: 
 The Kifaru is a
 
heavy duty, double-furrow mouldboard
 
plough, manufactured from locally

available steel 
components. 
The frame is mounted on 3 wheels, 2 forward
 
and one rear. 

As cultivation with the Kifaru 
is usually cari'ied out twice prior to
planting, the 
Kifaru can be fitted with 
a metered seeding unit,
planting during the for
second cultivation pass. 
 The whole seeding unit
includes a metering wheel 
which trails.
 

Description: 
 The TAMTIJ harrow is made

frame, from a heavy 10cm x 10cm timber
fixed with cross-members. 
 To these are attached heavy duty steel
spikes that protrude 15cm. On the 
top of the frame are 
fixed steel slides
 so that the harrow can 
be inverted for transport as 
a sled.
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UNITED MAIZE MILLS
 

NM 25, NM 50, NM 75, NM 100
 

Manufactured by:
 

United Engineering Works Ltd 
PO Box 3082 
ARUSHIA
 
lanzania 

Teh phone: Arusha 3,124 

Descrip1tion: United makes 4 sizes of 
hammo-mill, with different capacities.
The c-;i mg of each is made from 
durable heavy welded steel, inside 
which the steel. shaft is mounted on 
scaled bearing units. The steel 
hammers are rewvresible and replaceable. 

MANIK GRINDING MILLS
 

MGM2, MGM 5, MGM 7 and MGM 10 

Manufactured by:
 

Manik Engineers
 
PO Box 1274
 
ARUSHA
 
Tanzania
 

Telehone: Arusha 3520 


Description: Manik grinding mills 
are
 
designed to mill a variety of crops 

but are especially useful for grinding 

maize. The mills are manufactured in
 
4 sizec: small, medium, standard and
 
large. Construction of all models is

from heavy welded steel, and the
 
grinding mechanism is mounted on
 
imported sealed bearing units. 
 The
 
hammers are reversible, and can be
 
used on 4 different faces before
 
replacement.
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GROUNDNUT SHELLER
 

S.........
::::'.
 

Description The groundnut sheller isa hand-operated reciprocating design,
with interchangeable screens. The 
potential] capacity is 25-30kg. /hour. 

Manufactur,d by: 
Ubungo Farm Implements Ltd (UFI) 
PO Box 20126
 
DAR es SALAAM
 
Tanzania
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'BORNU' GROUNDNUT-L"FTER
 

[arm Machi nery Research Unit
 
lh'gion:l R Station
He-search 
P0 flox I I
 
MACOYE: 
:;iitlil
ii
 

'I;li4Lo(.Magoye .120 

Je.'criwj i, l: Th Ihe'ol- ' Groundnut
lilt,i I i" ; imer , a blac. that can 
1- ;)tL(.h, d to Ihe standard 
'Vic.toy' houldbuarl of oxtype 

lough frame. h'leoadaption,
 
illI-rlor ,, i limitid to the
 

llad wi, 'an on inwhich lIo holtei 
pi ac; ofl a mouldloard, and an 
e'xtrl; wh,2eo and axle-haz in place
of the r;ig le wheel, of a plough, 

The li ft .r was; originally developed in Nigeria, hence the name, where
it,i a ue-;d, and the design was brought to Zambia. It is designed for
liftingp proiindliut ; whiclh have been planted in 1 metre ridges, and in 
normal use can harvest about 1.2 he, tares per day. 
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Manufactured by:
 

Rhoplow Ltd 
PO Box 1059 
BULAWAYO 
Zi mb):bwe 

"MEALIE BRAND" HOES
 

SINGLE FURROW PLOUGH 
 TWO-FURROW PLOUGH
 

2.
 

Description: 
 A standard design light-weight mouldboard plough, weighing

38 kg.
 

, Description: 
 The 
two beams are mounted on 
an axle between 2 widely spread
metal-rimmed wheels. 
 One team is shorter, which presents the
in an off-set, pattern to two shares
the land. 
 The hand-levers 
are used to Pdjust
the angle of the shares.
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HIGH-WING RIDGER
 

tlanufactured by:
 

Rhoplow Ltd

PO Box 1059
 
BULAWAYO
 
Z imbabwe 

Desc ip iion 'he s:aln beam', and 
h:indle as:,embly of the Rhoplow ox
plough is ft ted with :Ldius table 
ridiing la e . 

SILVER MEDAL CX-PLOUGI
 

lanufactured Iv:
 

Subwago 
 1 Products
ad..,.
 

Donnington 
 '-

PO Box i603 
Z] Ilbabsve
tI AWIAYO '
 

Descript ion: The standard ox-plough design has been modified to eliminatethe need for spanners to adjust 
the blade and handle setting. The wheel
adjustment and linkage have also been modified, and the fcog has been!itrengthened. The Institute of Agricultural Engineering in HrJ'w-e. havedesigned alternative attachments which can be fitted in place of the mould
hoa'd, These are: 

(a) 
a single tine fcr reduced tillage; .
 

(b) a ridger blade; and 

(c) a groundnu-lifting blade.
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Manufactured by:
 

Rhoplow Ltd
 
PO Box 1059
 
BULAWAYO
 
Zimbabwe
 

HARROWS
 

Tri guIar Harrow 

Descriptjon: A standard range of 
har-rows, of which the 6iamonid andthe zig-zag are available in sets 
of 2, 3 or ,4 sections. 

Diamond Harrow 

5-TINE CULTIVATOR
 

Zig-Zag Harrow 

Description: 
 The cultivator comes 
in 2 forms:(a) S 51 culti vatr - fitted with 1 sweep, 2 hillers and 2 tines (as in 

the illustration). 

(b) Light cultivator - fitted with 1 sweep and 4 tines. 

The light cultivator is 
for lighter cultivation and inter-row weeding,
whilst the S51 can 
be used for heavier work. 
 A ratchet and lever mechanism
enables adjustment of the eultivator span.
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RATIONALISATION OF TRACTOR PRODUCTION 



TERMS OF REFERENCE FOR THE PROJECT STUDY 

INTRODUCTION
 

Presently, many of the SADCC member states are thinking of 
setting up capacities for tractor assembly and production.
 

Malawi, Swaziland, Tanzania and Zimbabwe are among the coun
tries already undertaking some assembly of tractors. The size
 
range varies widely - 16 HP to 100 HP and so does the tech
nology stream. It is not uncommon to find over a dozen makes
 
of 	 tractors being imported into many of the SADCC national 
markets. Such proliferation, especially of size and the
 
associated production technology calls for rationalisation in
 
the context of SADCC industrial co-operation.
 

Accordingly, a study is proposed for recommendations on
 
rationalising tractor production in the SADCC region with
 
following terms of reference:
 

1. To evaluate the existing tractor usage practices in SADCC 
region and to suggest the product-mix, in terms of power,
 
technology and other characteristics of tractors, desired 
for the future, keeping in view particularly the following:
 

- land-holding structure
 

- cropping pattern
 
- soil variations
 
- farming mechanisation
 

2. 	To analyse the present assembly and production facilities
 
in 	 the SADCC region with a view to their suitability for 
specific types of tractor assembly/production.
 

3. 	 To suggest a pattern of tractor production and supply in 
the SADCC region considering: 

- the demand-supply eslimates as presented in table I 
- proposals under consideration/study
 

- transport logistics
 

4. 	 To estimate the financial implications of the suggested 
rationalisation of tractor production. 
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Table 1. SADIX TRACTOR DEMAQ-SIPPLY ANALYSIS 

Present Present Present Present Likely Capacity 
Country Estimated Production Average Estimated Demand Under Remarks 

Stock Imports Denoand late eighties Consideration 
p.a. p.a. 0.a. D.a. P.a. 

1 Angola 10,000 - 700-800 1000 2000-3000 6000 Preliminary stage, technical 
parameters to be selected 

2 Bot3wana 2,530 - 200 200-250 400-500 -

3 Lesotho 1,500 - 125 100-150 250-300 

4 Malawi 3000-3500 - 250-300 300 350-400 -

5 Mozambique 6000-7000 - 400-500 700-30 1,500 3,500 Feasibility report under 
preparation by USSR. 

6 Swaziland 3,000 (70-800 200 200-300 500 (2,500) Financing package for 
of 16 HP) of 30HP of 30 HP of 30 HP of 16HP commerciallsation under 

consideration 

7 Tanzania 7,000 - 700-400 800-1000 ;500-2000 500-1500 $32 m project with Valmet of 
Finland under Implementation -

finances to be arranged 

8 Zambia 5,000 - 700-800 1,000 1500-2000 -

9 Zimbabwe 18000-20000 - 1,200 2,000 3,000 -

Total 56000-59500 11000-13700 



1. PRODUCT RANGE 

Tractors of above 50 H? size. Exhibit 1 provides the tecnical
 
specifications.
 

The annual capacity at full production would be 1,500 units
 
per annum; initial operations are to start with assembly of
 
500 nos. of tractors per annum.
 

2. SADCC MARKET POSITION & EXISTING CAPACITY
 

Please see table 1. 

- 94



Exhibit I Technical specification of Valmet 502, 602, 602T, 802 and
 

802-4 (Four wheel drive) Agricultural tractor3.
 

ENGINE 


Number of cylinders 


Displacement 1 


Bore mm 


Stroke mm 

Rated hp SAE/rpm 

Torque kpmn/rpm 

Aspiration 


Cooling 


TRANSMISSION
 

Clutch 


Gearbox no of speed 


Differential lock 


POWER TAKE-OFF
 

Standard speed/ 
engine speed 


Dimensions 


HYDRAULICS
 

Lifting capacity kg 


Functions 


Category 


502 602 602T
 

Valmet 310B Valmet 311C Valmet 3!ICS
 

3 3 3
 

2,7 3,3 3,3
 

100 108 108
 

114 120 120
 

45,'2000 65/2300 85/2300
 

17,3/1300 21,6/1300 26/1500
 

natural natural supercharged
 

water water water
 

dry, single plate, 0 11 in. 

6 + 2R partially gynchronised 

mechanical partially synchronised 

540 rpm at 1720 rpm
 

11 3/8 in., 6 splines
 

1900 1900 1900
 

position and draft control
 

II
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DIMENSIONS AND WEIGHTS
 

Total length cm
 
(without bumper) 


Total height to cab 


Wheelbase cm 


Tyres, front 


Tyres, rear 


Front axle weight 


Rear axle weight 


Total weight kg 


Weight with max
 
ballast kg 


CAPACITIES
 

Fuel tank 1 


Gearbox 1 


Final drive 1 


Hydraulic system 1 


Radiator 1. 


Steering gear 1 


ENGINE 


Number of cylinders 


Displacement 1 


Bore mm 


Stroke mm 


Rated hp SAE/rpm 


Torque kpm/rpm 


Aspiration 


Cooling 


502 


346 


268 


211 


7.50-16/6 


14.9-30/6 


1000 kg 


1650 


2650 


3670 


65 


15 


2 x 5,5 


20 


13 


1,2 


802 


Valmet 411C 


4 


4.4 


108 


120 


82/2200 


31.2/1200 


supercharged 


water 


602 602T 

346 346 

268 268 

211 211 

7.50-16/6 7.50-18/6 

13.6-36/6 18.4-30/6 

1050 kg 1070 kg 

1700 1750 

2750 2820 

3670 3720 

65 65 

15 15 

2 x 5,5 2 x 5,5 

20 20 

13 15 

1,2 1,2 

802-4 

Valmet 411CS 

4 

4.4 

108 

120 

82/2200 

31.2/1200 

supercharged 

water 
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802 802-4
 

TRANSMISSION 

'lutch double action, 0 12 in. 

Gearbox no of speeds 8 + 2R totally synchronised 

Differential lock mechanical 

POWER TAKE-GFF 

Standard speed/ 
engine speed 540 rpm at 1556 rpm 

Dimensions 0 1 3/8 in., 6 splines 

HYDRAULICS 

Lifting capacity kg 2900 2900 

Functions position and draft control 

Category II 

DIMENSIONS AND WEIGHTS 

Total length cm 
(without bumper) 384 415 
Total height 
(to cab top) 265 270 
Wheelbase cm 234 245 
Tyres, front 10.00-16/8 13.6-28/6 
Tyres, rear 16.0-34/8 18.4-34/8 
Front axle weight kg 1350 1650 
Rear axle weight kg 2190 2310 
Total weight kg 3540 3960 
Weight wit'i max. 
ballast kg 4500 4970 

CAPACITIES 

Fuel tank 1 91 91 

Gearbox 1 21 21 

Final drive 1 2 x 6,5 2 x 6,5 

Hydraulic system 1 23 23 

Radiator 1 16 16 
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Table 1. SA[CC TRACTOR DEMAND-SUPPLY ANALYSIS 

Present Present Present Present Likely 
 Capacity

Country Estimated Production Average Estimated Demand Under RenarksStock Imports Demand late eighties Consideration 

j.a. P.a. p.a. p.a. p.a.
 

I Angola 10,000 - 700-800 
 1000 2000-3000 6000 Preliminary stage, technIcal
 
parameters to be selected 

2 Botswana 2,500 
 - 200 200-250 400-500 

3 Lesotho 1,500 
 - 125 100-150 250-300 

4 Malawi 3000-3500 - 250-300 300 350-400 -


5 Mozambique 6000-7000 - 400-500 700-800 1,300 3,500 Feasibility report under 
preparation by USSR.
 

6 Swaziland 3,000 (700-800 
 200 200-300 500 (2,500) Financing package for
 
of 16 HP) of 30 W ot 30 HP of 30 HP of 16Wf commerciallsation under 

cons iderat ion
 
7 Tanzania 7,000  300-400 800-1000 1500-2000 500-1500 	 $32 m project with Valmet of
 

Finland under Implementation
finances to be arranged
 

8 Zambia 5,000 
 - 700-800 1,000 1500-2000 

9 Zimbabwe 18000-20000 - 1,200 2,000 3,000 -

Total 56000-59500 
 11000-13700
 



3. TECHNOLOGY PACKAGE 

Phase I
 

Starting with assembly operations and test drive, this phase
 
would culminate in establishing the following manufacturing
 
operations:
 

1) Machining small parts
 

2) Heat treatment
 

3) Manufacturing of steel parts by means of: 

- plate technology 

- arc welding technology 
- sand and shot blasting technics 
- dip-painting technology 

4) Manufacturing sheet metal part3 by means of 

- sheet metal technology
 
- spot welding technology
 

5) Component assembly including assembling of gear box, fuel 
tank, final drive, housing cover, and front axle and
 
accessories for the lifting system
 

6) Main assembly
 

7) Surface treatment and painting operations:
 

- grease removing
 
- phosphatising
 
- neutralising
 
- drying
 

- painting
 
- furnace drying
 

8) Final adjustments
 

The repairs and reconditioning services will also be 
organised. 

The total capital requirements in this phase are estimated at 
about $ 30 million. 

Phase II
 

Manufacture of transmissions, shifts and gears. 

Phase III 

Manufacture of diesel engines. 

Both Phase II and Phase III depend on feasibility studies to 
be undertaken later on.
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4. PROJECT COSTS 

Initially about $15.5 million is proposed to be spent till
 
1984-85 as follows:

(in $ million)
 
Land & buildings 1.7
 
Plant & machinery 2.7
 
Office equipment 0M2
 
Technical assistance 
 9.5
 
Working capital 1.4
 

Total 15.5
 

3tit of this, nearly 80%, $12.2 million is in foreign 
exchange. 

Currently the premises of MTAVA and East African 
Mntors
 
Assemblers Co are being used on lease basis by the Project.
 

The capital expenditure to be incurred at 
leased EAMA premises
 
is as follows:
 

(in $ 000)
 

Local Foreign
 

A. CIVIL WORKS
 

Tractor service centre 
 23.65 6.45
 
Central Store 
 23.65 6.45
 
Assembly Hall 
 33.85 24.75
 
Assembly Store 
 43.00 5.35
 

124.15 43.00
 

B. HOUSING 
 419.35 354.85
 

C. FURNITURE, PLANT AND EQUIPMENT 

Tractor Service Centre 30.10 354.85 
Central. Store 
 10.75 75.25
 
Assembly Hall 
 102.15 180.65
 
Assembly Store 
 10.70 

153.70 610.75
 

TOTAL 
 697.20 1008.60
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5. SADCC TRADING LOGISTICS
 

Bulk of the output would be for Tanzania's own requirements.
 

6. PROMOTING INSTITUTION
 

State Motor Corporation (parastatal of Tanzania) and Valmet
 
(of Finland).
 

7. EQUITY PARTICIPATION
 

Enterprise: Tanzania Tractors Manufacturing Company Limited
 

Equity stakes:
 

State Motor Corporation 80%
 
Valmet of r'inland 10%
 
Finnfund : 10%
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TRACTOR MANUFACTURE IN TANZANIA 



8. INTENDED Da ATION SCHEDULE 

The estimated assembly and production programme over the next 
ten years is as follows:-

Year Assembly/Production
 
1 500
 
2 750
 
3 1000
 
4 1000
 
5 1100
 
6 1200
 
7 1200
 
8 1200
 
9 1300
 

10 1500
 

9. NUTS REQUMD FROM DONORS 

Capital financing.
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TRACTOR MANFACTIJING IN SWAZILAND 



1. 	 PRODUCTS RANGE
 

The main 	line is the development and marketing of a low cost
 
mechanised farming system to cater for the small scale rural 
farmer. At the centre of it is Tinkabi tractor (16 UIP size). 
In addition, a few other miscellaneous/agricultural Implements 
are made to complement the unit mentioned above. These are: 
maize shellers, water pump etc. The main unit has a power 
take-off 	 suitable for driving a hammer mill, circular saw, 
irrigation 	pump, etz.
 

2. 	 SADCC MARKET POSITION
 

The demand-supply analysis of tractors in the SADCC region is 
shown in Table I. The Tinkabi tractor project has been at a 
testing and development stage since its establishment. 

3. 	 EXISTING CAPACITY
 

The existing capacity is 1,500 units per annum on a single 
shift. 

4. 	 TECHNOLOGY PACKAGE
 

Exhibit I gives the technological specifications.
 

5. 	 RAW MATERIALS SITUATION 

Engine, transmission system, hydraulics etc are imported.
 

6. 	 PROJECT COST
 

About $ 2 million for commercialisation of the project.
 

7. 	 PROMOTING INSTUTITION
 

The National Industrial Development Corporation of Swaziland.
 

8. 	 INTENDED IMPLEMENTATION SCHEDULE 

12 months.
 

9. 	 INPUTS REQUIRED FROM DONORS 

Capital financing.
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Table 1. SADCC TRACTOR DEMAND-SUPPLY ANALYSIS 

Country 
Present 
Estimated 

Present 
Production 

Present 
Average 

Present 
Es' inated 

Likely 
Demand 

Caoaclty 
Under Remarks 

Stock Imports Demand late eighties Consideration 
p.a. p.a. p.a. p.a. p.a. 

1 Angola 10,000 - 700-800 1000 2000-3000 6000 Preliminary stage, technical 

parameters to be salected 

2 Botswana 2,500 - 200 200-250 400-500 -

3 Lesotho 1,500 - 125 I00-150 250-300 

4 Malawi 3000-3500 - 250-300 300 350-400 -

5 Mozambique 6000-7000 - 400-500 700-800 1,500 3,500 Feasiblilty report under 
preparation by USSR. 

6 Swaziland 3,000 (700-800 
of 16 HP) of 

200 
30HP 

200-300 
of 30 HP of 

500 
30 IP 

(2,500) 
of 16P 

Financing package for 
commarciallsatlon under 
consideration 

7 Tanzania 7,000 - 300-400 800-1000 1500-2000 500-1500 $32 m project with Valmet of 
Finland under Implemeotation
finances to be arranged 

8 Zambia 5,000 - 700-800 1,000 1500-2000 -

9 Zimbabwe 18000-20000 - 1,200 2,000 3,000 

Total 56000-59500 11000-13700 



TINKABI TRACTOR
 
-,l & I. , . o 4.,
 

o . ,,.- -• A. < . .. . o 
-7: 

, .-- -. - - .
 

Technical data on tractor-

SPECIFICATION 
The itra cor :onns:sofat a o~ric atii rnassis Nwln ntegr aI cii r rrnoIr ar-u' u'J-i arn k ;jinr r-Nneesa re -ci~r iLd, Oneia I1ieacn corner 
of :Me cnas~s, Ailln :rif !rcn:,s:earing Nneeif. irzc.eC- t3 :ctraiC ivrtnrj axlet. T~e !ngr-no, 'l1 dr altc jnit ano C'i,er are 
pc!sionit ar me rear :r !no ractor C4Ct;4' .n a: or Of 17 , 3 tuate4j (n niadij a: harid' a I~ eC Sa in front o crier and 

atlpr:s Over !he !rc -it."unit a u. l nign-Ct- -i iog ro ''...' rt lati ei' Y --rc" :o "tao-lyoensae -n slopingo.,r'e: for 

our-c. Y/igripft atri:O ion is in :no ratio -t 7 2 : rear .- - axre a ,espacri,,e"y
aro 

ENGINE: PUMP: MOULDEDBOARD PLOUGH: 
Cil~sl 7rco TA 22. :OCd 5:anlf)i. -iI Cl. '.l :scin .driaLtl.J S r-',e 'urrow 2E0 wice x2E0O~ i 

em al ij -,c~dicli~ ser,, i io - i v A-!(.atif .'cxirnq zapaci' I ",a tnr cerc iis ,:c t n ,ra a ay. 
:c~mcriT gntiCn ?cur yc:e.h , drCtaUM oL 'ntr 
two ou- rrnnc .rar:e,.' ziCCsi e7,rer Cur-. C :z:C or rev 1,rrurn PLANTER: 

n aui - 2 1 -tuaacr tlral .' Cat nr-n e:me aCl 
Ec'e 37 5 -n 
StrO e mmtf h ar -L!ur - i rl in "cdr2m, hl' a. 5 1ort t mc sri a.'. 

i2i :c Curr.i;. 7 joIin C-led Onit:n. COomolenre with lerii r 

Fa:io: !7 at 2CCO'om.I aopiiCCIcr Avearage Grxing CaliaciI' 
C /!ricer C.SpaC;ly L-~a4m~riuciiry --

.5 a er .ay in mo re'w . t-h lln ca: COrrua -nil Iaxlrum- u. Atr !O rpm 
EgI MOTORS: CULTIVATOR:
~uitCansurnrotic~i :Fujl odd. !500DO.1) E'lrC:ra rr vntj,!i .r'crntec F0ur ,t ;' t-. a r Inh rrer
 

T phr 5r). 4 *:Jr C. cava03 g m t .42 .0, 2- ra cialC;oisll 6.U, ' <.rC(1'. : l .a ir-. O S n Average 
w rC in e rce reeL I tiricalon :r--toafln4u . 1,axir~mrv -aTEr 
Full 7low mir - r a, a5 C utut 2'2 c it-r L nar, 

i:sump spej IGER:Cto. mm / ' 'tires. Maximum - 2: 0 . rnrc ru nu 000 'i1i 

HORSE POWER: DIMENSIONS: T rl- 0.tctn.n. f :rn.-'ar or075 
1..: i Continuous 'idi -aC0 -Tr, ra l rCr .v.-: ,y 'a.a .ra 


es 949: 1958 !C 2 '2HP N'e1'tlt !nci 5 i
 
-I'rum Stsoir eri 20 p n l:Maximum ":r':-r / 'n- HARROW:
 

,gnt 228 K9. 3MTR:1d 2CUr 1: 1r I - :c triangular type.STI c;O oi 

AIR INTAKE: ovralli 27 ;mrp PTIONAL ECUIPMENT:
 
Tupe - . element. t e i
RCpQaiarlcoa 0apor ve, rt; nri:C: rel :zwerr , ,,!ti aC f' ,I 

-,Crl / h -,r I tx 4 O!/ Tr, I r :,CaCjt' . !annvnftp., 0 TcaIiC - j'l' e 
STEERING: rar .,Ie1n0 - nu , 'a 2. :k. r~~~L in-rae ar 
Rt-crculated nail tyee ra ,7.1 alln e,: C2 t , - 5 tre O/vur .innaj r uc aiiacitala J. : -r 

IGunts pr(e-uoricaled sonhirical L'oarnms SE.red - mr nIlel variace j * .arnrr-dnr-in.C - 1to :0 tonvnoeora hour
 
4110vescin setll lucrcatingi pushea. KPH C.Op loayer
 

lrawor u l - "1,1ir.mum 2 irCL r ,aw

TRANSMISSION: 'iip3uc - I(1R
 

We~gn 228Kg. Cait. cni ti n
,ydrosiaijc viln ni-oCoecton amrivo IMPLEMENT,3:mnd£ .LlinqLIFT: :1 - -,-" '•4 G nyctaulice : l o tl ua ty ,
 

diSplaCement puDnN Crectly mounted Four oerrrentriS yra t-ruiic PoT enatir0. .rf
Ccint Oln 

on er-givie driven at crarrkshdrt lreiJ ' ptih ciintrolcr'C of Crvdiihs YuIchnfici
 
with nandlrotl con:rol Racl advinnaJo,ovar. 3 i.
 
oislo:n molars directly mounted Cn dacn SERVICING:
 
,riving wrtial. Oil supply reservoir ovtty 21.0 iur or m cntis iniever 
integral part of chassis capacit'y 50 lntres is earlier Cnange engine oil. er-gin' titer, 
with full flow 10 micron stiron tilter, air lfiller unit and e'!lernonA. 


