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l. INTRODUCTION 

l .1 Assignment 

The UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

(UNIDO}, Vienna, awarded the contract relating to a feasibility 

stud~· for the establishment of a demonstration plant for local pro-· 

duction of to\lls, imple"le~ts, end simple manually opera~~d aJi

cultural machines in Tanzania, Botswana and Lesoth?, on 1,.~; 

November, 1975 to Kienbaum Beratungen GmbH, GummersL·Jch, 

Federal Republic of Germany. 

1 .2 PerformoncP. 

Kienbaum Beratungen GmbH a~signed the following experts to the 

study: 

Dr. Helmut Mylenbusch 

Mr. Franz Heeke 
Expert in Mechanica I Engineering 

Mr. Fritz Glaser 

Mr. Wolf Schmidt-Ahrendts 

Project ManC!ger 

Team Leader 

Expert in Agicultural 
EngineP.ring 

Expert in Economics. 

After a sho~t preparation of the team at the consultant's homt= office 

on the basis of UNIDC's advance telex information, the team leader 

Mr. Heeke visited UNIDO's headquarter:> at Vienna for briefing on 

22nd and 23rd October, 1975 . 
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Field work wai started by a v~sit to UNIDO's Regional RP.presentative 

at Nairobi, Kenya, from 31st October to 1st November, 1975 ::Jnd 

comm~nced in Tanzania on 21'1d No· ... ember, 1975. After fie Id work 

in Botswana and Lesott.o a second visit .vas paid to Dar es Saloom 

from 13th to 21st December, 1975. 

In additil'Jn to the above-mentioned three countries, a visit was paid 

to Kenya. Total field work was concluded on 10th January, 1976. 

The misslon's detailed itinerary is given in Appendix 1. 

A first information on preliminary findings was given tc UNIDO by 

letter of 2nd December, 1975. On 15th January, 1976 the Project 

Manager, Dr. H. Mylenbusch discussed the findi igs with IJNIDO, 

Mr. Swamy Rao. The present draft fine I report is to be discussed 

at a meeting at UNIDO's headquarters. 

According to Article 2.09 (a} of the con'Tact the final report is 

giving the detoi Is of each of the three Project Area (our.tries in 

three separate parts, the present part merely summorizin~ tne inte

grating points of the project. 

1 • 3 Aim of the Study 

Rural development is closely linked with mechanization in ogriculturai 

work. Besides irrigation, proper seed salection, fe:-tilizing and pest 

and weed control the use of better agricultural tools and machinery 

contributes to improving agricultural production. In mony countries, 

however, agricultural tools and machinery are not cheaply available 
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m farming area~ .nd repair and maintenance services ore usually 

poor. 

In order to demonstrate the possibility and usefulness of local manu

fc:ct;.;ring and distribution of agricultural tools and implements, UNIDO 

developed the idea of implementing demonstration pl ants :n selected 

areas. These demonstration pla~its sha !I be established tc manufacture 

o feasible variety of tools, implements and machinery and provide 

maintenance and repa:r services. 

It was i'he aim of this study to investigate· the feasibility of such 

demonstration plants in the countries TanzrJnia, Botswana and Lesoth~· 

and to develop a concept for the implementation of appropriate 

UN IDO Projects in these countries • 
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2. SYt-;OPSIS 

The findings have shown frat the situatior within the three Project Area 

Countries differs to some extent. 

2 .1 Tanzania 

-4-

Ton7..ania, being Cl large country, has fairly developed urban areo~ 

near the coast and rather remote areas in th~ interior of the country. 

Production and i moorts of agricu lturl'.11 tools one:! machinery ore not 

the bottlenecks of development, but rotner distribution of these goods 

intc remote areas, ofter-soles-service and proper op?licotion. 

Tanzania hos got already riuite substa;1tiol manufcc:turing capacities 

for agricultural i.nplernents by 11 Ubungo Form Implements ltd." in 

Dor es Salaam. This factory hos signed cor.trocts for a second pro

duction line which will more than double its present output. There 

are further advanced plons to establish a new foctort at Mbeya, tha 

"Mbeya Farr.i Mcchinery and Implements ltd." in cooperation with 

Indian engineerin~ firms. In addition, there is a project to re

organize and extend production capodties for agricultural implements 

at T AMTU in Arusho. 

The mls~ion does not rec.omr.iend more big produc!lon capacities in 

addition to these. The missiori's recommendations or'! aiming at more 

~fficient distribution on the one hand and a• mobilizing technical 

village capacities on the other, in ord~r t" develop the market for 

larger ur.its and to create a fcvourable ::limate for rr.echanizatiCY.1 

at village level • 
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The mission recommends for Tani.Onia: 

Promotion of a network of technica I village workshops which finally 

should cover every larger village in tne country, These workshops 

ore to act as 

support ins and service stet ions for agricultural 
mechanization, 

- manufacturers of sma II and simple ports, spares, 
subsuppl ies, 

repair end maintenance stations, 

relay station for tech:iica! knov·-hi:>w and understanding, 

breeding place for local creativity. 

Promction of an efficient technical training system which penetrates 

down i·o village level. This teer.nice! trading system should assure 

a better Sl.ipply of hardware, tools and technical raw materials even 

to very remote vii loges, and pr~v ide the following services: 

convincing, demonstration, instruction, training, 

- disseminating and introducing new ideas, 

assistance in dev~lopir;3 local productivity !o i,,crease 
the purchasing power. 

The technical trad:ng system should also help in establishing a new 

pattf:, .1 - .:!xchonging as many goods as possible between villages 

within the region, keeping money circulating in rural areas. 

To unders~c;.iri the need for an improved trading pattern it is necessary 

to re-nember that Tanzania's eco'1omy and trade hove been oriented in 

the post towards the interP.sts of foreigners. Present trade is largely 

a mere "distribution" of goods which ore short in supply. 

The recommended vi l!oge worksho~ and the propose<.! technical tradinq 

system sho l'I be linkec1 and cooperate with each oth~r and with exist

ing and plar,ed large~cale industrial p.·oduction capacities In the 

country. 



-----

• 

KIENBAUM BERATUNGEN -6-

The mission recommends to implement the given recommendations on 

a test and pilot scheme basis at first in two selected regions in 

Tanzania. One more backward and one more advanced region might 

be chosen. In each of the selected regions 

one "f..ading and Demonstration Center" and 

fou: "Demonstration Vi 1 lage Workshops" 

should be established. As project period an initial period of three 

years is reccmmended. Thereafter it will be possible to implement 

the devf!loped system in other regions by evaluating and utilizing all 

experience made. 

2 • 2 Botswana 

Botswana, having great tradition in animal husbandry, is developing 

agicultural production and mechanization intensively. Local initiative 

is channeled into specific "formers' brigades" and other groupings. 

In collaboration with universities, research institutes and other com

petent organisations within as well as outside the country a multi

purpose farming implement, the so-called MAKGONA"1..,0THLE has 

been developed. This machine has been tested intensively, and a 

r1ul'!?~'.'P.r of 35 test machines are being produced for prai:tical field 

testing. 

The mission recommends to establi~h as soon as possible a manufacturing 

plt.11.~ for animal-drawn toolbars and gen~~rol agricultural implements 

in Botswa.Xl. It gives full support to existing plans for series pro

duction of the locally developed toolbar MAKGONATSOTHLE which 

can be used with separate implements for specific operations in soil 

cultivation and - with a cart body - for transportation use • 
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The mission recommends to pbn for a production capacity of or least 

500 to 1 000 machines a year. 

The planned manufacturing plant must remain flexible. It should be 

in a position to adjust its production programme according to demand 

which can be expected to fluctuate and change with seasons and the 

income situation of formers. It should produce also tools and parts 

for animal-drown implements which us~d to have been imported from 

South Africa and which ore not going to be manufactur~d there 

any longer. 

Core should be token that the planned manufacturing plant receives 

sufficient bui It-in scope for growth and expansion. If th"! factory 

develops smoothly it will require an own foundry, forging and extended 

machine shop within a few years' time. 

2 .3 Lesotho 

Lesorho, being a mountaino:is country, is highly depending on imports 

including food imports from South Africa. Migratory Lmployment in 

South Africa contributes essentiol ly to the per capita income in 

Lesotho. If methods and tech, i au es of farming in Lesotho 

ore not improved there will be the danger of a further decrease in 

09"iculturol production. The efforts of the government should, therefore, 

be strengthened. 

Formers who have obtained funds from their own or their fomiliy's 

migratory employment should find good ofter-soles-services for their 

tractors and other machinery. Animal-drown vehicles should be 

mcnufactured locally and sold ot adequate prices in order to replace 
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primitive sledges which are still in use. Tools and implements which 

used to hove been imported from South Africa shou Id be manufactured 

locally as for as possible. 

The mission recommends to establish as soon as possible a manufacturing 

plor.t for animal-drown ogiculturul implements in Lesotho. It gives 

full support to the existing project of BEDCO - Bosotho Enterprises 

DeveloFJllent Corporation (Pty) Ltd. - which plans to set up a manu

facturing unit in the new industrial estate at Mosern. The planned 

factory should start with production of some 500 ro 700 animal-drown 

carts a year (ox, dor,key, horse carts). In addition, some 2 000 to 

4 000 pieces/year of ploughs, harrows, cultivators might be port

monufoctured and assembled under some form of cooperation agreement 

with a manufacturer in Botswana, Tanzania and any other appropriate 

neighbouring country. 

The planned manufacturing plant must take up step-by-step series pro

duction of additional implements and tools as required by the develop

ing ogricu ltural sedllr in Lesotho. 

Care should be ta!-::en that the planned manufacturing plant hos sufficient 

built-in scope for ~owth and expansion. If i~ develops smoothly it 

wi II require on own foundry and forging shop within a few years' 

time • 
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3. BODY 

3.1 Tanzania 

• 
l ) 
2) 
2) 

3.1. l Bockgrcund Information 

3.1.1.1 Notional Economic Background 

Tanzania is a large, rather thinly populated country with 940 000 sq.km 

and 14.7 million people. 93% of the people ore engoqed in ogri-
1} 

cultural activities. The per c.Jpito income is about USS 108 p.a. 

Population growth rote stands at about 2.7% p.a. 

Agriculture will remain to be the bockbC'ne of Tanzanian economy 

for a long time to co:ne. Output of industry and mining ore still 

very small (10.5%}. Main exports are coffee, cotton, sisal, cashew 

nuts, cloves and diomo:ids. Total exports ore about US S 250 mi Ilion 

per year. 

Major food crops in Tanzania ore maize, cassava, sweet potatoes, 

sorghum and wheat. An estimated 75% of soi I cultivation in 

Tanzania is still done with hand tools~) 
Many farmers work enough land by hand to grow sufficient 

food for their famiiies, especially in the case of poor rainy 

seasons. Local food production in Tanzania has not been sufficient 

during the last few years to meet the rising domestic demand. An 

alarming portion of 25% of foreign e:<change goes for imports of 

food and food products in Tanzania~) 

Agricultural methods differ in various regions of Tanzania according 

to rainfall pattern o~d soi Is. So'Tie ox-ploughing is done in Arusha, 

UN Statistical Yearbook 1974 · 
Report Koko Kesovo Rao 
Statistical Bulletin 1974 

' 
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Moshi, and lringa Regions. T rac~or use is quite common in areas 

with exp.xt crops. 

- 10 -

Rural peoi:,>le in a number of Tanzanian regions with poo; rainfall are 

basically cattle-oriented. C.:-ttle are here not simply regarded as a 

means of acquiring cash ;ncomes but as a measure of a man's standing 

in the community and a store of wealth upcn which he will only 

re luctantlv dra.v. The contribution of the notiona I cattle herd to. 

the country's economic performance is disappointingly low. Tanzania 

produces only 9 .64 tons of meat p.a. per 100 head of cattle {see 

Appendix 2). 

The Go· ... ernment of Tanzania succeeded in resettling about 70% of 

her rura I popu lotion in Ujamaa villages. These Ujamaa vi !loges are 

cooperative societies with cCYnmunol farm working, in line with old 

African traditions as well as with Tanzanian socialii.t policies. There 

or£: by "lOW on estimated 6 000 established Ujamaa villages with a 

populotivn of about 1 000 to 3 000 people each. The villages will 

form "development poles" in time to come, but at present only o 

minimum of infrastructure is provided. Most villages hove a central 

water well or tap, but no electricity and roods. Communications 

and transportation ore frequently posing severe problems Jecause of 

remoteness and long d:~tances. Houses within the vi I luge district 

ore scattered (with smal I individual holdings) and of very simple 

design - cloy walls and thatched roofs. Many of the Ujamaa 

villages are at prP.sent still in a transitional phase having not yet 

found a firm economic base. 

Tanzania'; present economy is passing through a difficult period. 

Rising fuel o:I prices end the need for increased food imports hove 

placed a ~eavy burden on her foreign exchange reserves. Two 
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exceptionally dry years reduced local food p.-cxiuction col"lsiderobly. 

lnfl'ltion hos been running high at 76.2% for tiie year ending .Morch 

1975~) Food shortages and oil price ir.creoses appear to be the r.iojor 

contributors to inflation. The government was forced to restrict the usl;! 

of private rr.otorcors (no Sunday ofternoon driving) to save on oil imports. 

3 .1 .1 .2 Development Outlook 

Tanzania's economy depencis to on overwhelming extent on agriculture. 

Agriculture in turn depends on sufficient rain end optimum use of avail

able rainfalls. Optimum use of available rainfalls and moisture depends 

on more intensive soil cultivation. Rainy seasons ore short and roinfoll 

on uncultivated or poorly manually cultivated land is running off, lost. 

Economic planning in Tanzania obviously has got the most urgent task on 

hand to push for modernization of the country's agriculture. Vil!ages must 

achieve at least self-sufficiency. The prevailing subsi~tence forming then 

must be transformed step by step into a more dynamic market-oriented 

food production. Agricultural mechanization will ploy a major role 

in this transformation process. 

Tanzania has got vast reserves in arable land (some 23 million hectares) 

and on the overage more rain (above 750 mm p.a.) than many other 

African countries. Tanzania con very well become a substonticl food 

exporting country instead of being dependent on imports, if balanced 

developnent of Tanzanian agriculture, i.e., extension of cultivated 

areas, improved seed selection, pest an weed control, use of ferti

lizers and mechanization will toke place • 

1) Bank of Tani:onio Economic B1:lletin Vol. 11-1 
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3 .1 .1 .3 Project Backgound 

The need to improve supply of agricultural implements to Tanzanian 

farmers hos been realized since years. Demand and general situation 

are thoroughly analyzed in various reports. 

UN IDO Report IND/792/3563 
Mr. Taneja, 1973 

This report is giving demand forecasts for jembes (hoes), pangn 

{knives), axes, other hand tools and animal-drown implemer1ts, by 

evaluating present sales and import figures and assuming growth rates 

of 3 and 10%. 

FAO - UNIDO Cooperative Project DP/URT/74/006/A/01/12 
Mr. Koko Kesava Rao, January 1975 

This report gives detailed information on existing and planned manu

facturing capacities for agicultural implements in Tanzania. Demond 

forecasts ore given again, using present consumption figures and assumed 

growth rotes. The report contains a valuable chart identifying products 

according to the level of manufacturing technology. 

fAO Mis:.ion Report URT 74/006/01/12 
Assistan;:e in Agricultural Mechanization, January 1975 

This report deals with agricultural aspects CJf mechanization in Tanzania 

and with costs of tractor services. It recommend-. power mechanization 

only on a selective basis because of financing and mono~ment problems. 

Empliasi:; in oil reports and previous research work is on animal-drawn 

implements and hand tools, as powered ogicultural machinery will be 

availcble only to o very limited number of Tanzanian farmers in the 

foreseeable futurf'l. The immense need for more agicu!turol implements 

in Tanzania is, ho Never undic:puted. The overriding question is to 
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what extent potential needs will turn into effective demand. This 

will depend to o lar~ extent on supply and availability (local manu

focturP.) and niorketir.g effor~s, including training in application and u~e. 

To give on impression of the expected market some forecast figures 

b . d 1) moy e cite : 

Jembes (hoes) 

Pan gas 

Axes 

Pick-axes 

Hand sprayers 

Anj:nal-drown ploughs 

Dis.: harrows 

Cu ltivotors 

Ox-carts 

Annual Requirement 
1979 

2 .4 million 

1.3 million 

1 .0 million 

23 coo 
18 000 

1 200 

500 

900 

During the "International Agricultural Machir.ery iV.anufacturing 

Development Clinic" held at New Delhi, India, in October 1974, 

various project propose Is were formulated to assist in loco I manufacture 

of a9riculturol implemerits in Tanzania. Several project proposals 

ore also outlined in the FAO report mentioned above. It is not 

within the scope of this study to set priorities for others' recommenda

tions. Ho Never, the need of coordination of planned and ongoing 

projects became quite obvious during field work. All the mission's 

finding:; and investigations support the conclusion that the problem of 

agricultural mechanization in Tanzania requires on integ~ated approach. 

Isolated operating of manufacturing plants, design and development 

units or other p;omotional projects have very limited effects • 

1) Report Koko Kesovo Rao 

I 
I 
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The UNIDO mi:sion to Tanzania l::ider this project wos requested by 

SIDO - :mall Industries Development Organization - in Dor es Salaam. 

This institution asked expressively to see the problems also under view

points of rural small-scale industrialization. Valuable information and 

ir.side views were gathered through arrangements of SIDO, government 

cJeportmen+s and other institutions. The mission members would like 

this report to be token as co111plementary tC' previous more specific 

and detailed research work of other authors. They li.:>pe that their 

presentation will be of good help in establishing Mw projects. 

In 1974 the Government of Tanzania requested assistance in a project 

called 

"Integrated Production and Marke.ting of Agicultural 

Tools and Implements". 

The term "integrated .,. .. oduction ar.d marketing project" might become 

on 11 umbrelb 11 for agricultural mechanization and develo~ent of 

small-scale rural industries in Tanzania • 



I 
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3 .1 .2 Findings 

3. 1 .2. 1 Government Policies 

The Government of Tanzania i! fully aware of the need to mechanize 

and modernize her ogricultur... This was shown in all inte!"views. 

During the First Five Year Pion a short cut was tried by introducir.g 

a maximum number of trac!'ors. HowE=ver, the experience was made 

that the country cannot rely on tractors and motor-powered inputs only. 

A I Jrge number of tractors (on estimated 2 000 out of 'I COO) is out 

of service or giving unsatisfactory results due to poor management ano 

maintenance, or due to lack vf spore ports and trained operators. 

The Government of Tanzania is consequently embarking now on a 

programme of balanced mechanization whereby especially animal-drown 

agicultura! implements ore to ploy a wider role. AnimtJI drought

power is to supplement tractor-power and to r~ploce handwork as for 

as possible. 

The scheme of introducing animal power into Tanzanian agriculture 

on a wider sea le is known under 11oxenisation programme". This pro

gramme hos been underway for years with only limited success up to 

now. 

3.1.2.2Rurol Settlements 

The 
11
typtcol 11 Ujamao village in Tanzania may hove 200 to 500 families 

with 2 000 to 3 000 inhabitants living in scattered simple huts built 

with sticks, clay and rood thatching. Each fomi ly hos an individual 

holding of 0.5 to 1 hectare. The. village community form may be up 
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to 300 hectares in size. Cai-tie is held mostly individually, grazing 

on common village ground. There is a minimum of infrastructure and 

very little commu.,ication to the outsi~e world. The nearest neighbour

ing village may be 10 to 20km ow'l'/· 

The Ujomaa village usually hos got one cooperative store stocking the 

bare necessiti,,.s of iife :ind a fP.w technical items like han&oes (jembes), 

knives !pongos) and axes. The range of offered goods is extr•~mely 

narrow and limited, especially on the technical side. There are no 

tools, hardware and raw materials on displ~y. The "typical" remote 

Ujamaa village is absolutely at the end of on}· supply line. Villages 

close to main roods or towns ore somewhat better off. 

Village people ore working on the communal form during the agricul.tural 

season. They appear to be mostly idle in between seasons which may 

be for up to six months a year. The rote of seasono I unemployment 

is extremely high, stimulating mig-ation to urban areas and creating 

problems there • 

There can be no doubt that the grouping of people in sizeable Ujamao 

villages :.1 Tanzania does mean a first step towards formation of 

"develop-nent pcles". Such vi !loges con be provided with all necessary 

infrastruc-ture in time to come (water, schools, electricity, roods, 

shops, health facilities). They also can keep money circulating within 

their sphere with multiplying effects. It is apparent, however, that 

the Umajao villages in Tanzania still need a loi of impulses before 

a self-supporting development wi II take ploc'!. These impulses must 

come from outside and through outside contacts • 

I 

I 
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3 .1 .2 .3 Cu ltivotion Methods and Forming 

The main concern of soil c~ltivation and forming in Tanzania is con

servation of rainfall and moisture. Rainy seasons are short :md dry 

periods long and hot. land of maximum size must be opened up at 

the beginning of the rainy season to absorb water. P lovghing and 

hondhoeing, on the other hand, cannot be st".Jrted before first rains 

have softened the gound. Thus the cultivation season is very short. 

Soil cultivation in Tanzania ;s to on estimated 75% still done with 

hand hoes (jembes). Another l 0% goes to animal-drown cultivation 

and 15% to tractor work l). The large percentage of hand ~ool culti

vation indicates the extent of prevailing subsistence farming. A 

forming family dependent on hand work will ho--lly be in a position 

to cultivate sufficient land for own food requirements. 

The very limited present u5 .. of animal power in Tanzania finds its 

explanation in the troditiono I form of cattle management. Many 

Tanzanian formers are basically cattle holders. They keep as many 

cattle as possible for reasons of prestige and social standing. Econo

mic considerc.;tions are left aside. Overgazing and overstocked herds 

are common in Tanzania with serious consequences to soil depletion 

and erosion. Animals are quite often extremely small and week 

with low economic value (300 sh/head in Tanzania compared to 

800 to 1 .000 sh/head in other dr~· countries)2). Meat production in 

Tanzania is considerably below the possible potential (Appendix 2). 

It appears to be a fa-:t that after living through the dry season Tan

zanian oxen are just not strong enough for ploughing and soil c..ultivc

tion. Waiting for their recovery with the appearnoce of fresh gass 

in the rainy season means mis!>ing precious time. Thus many farmers 

1) Report Koko Kesava Rao, January 1975 

2) Diseases or'! also playing on important port, but undernourishment IS 

anyway .reducing resistance. 
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ha·1e no choice but using hand tools. The use of oxen for ploughing 

rnight be hampered ir, some Tanzanian regions a 1.•o by ::.enti:nental 

feelings. Vcrious tribes still appear to be L1si.ig blo::>d to supplement 

their daily diet. The us.; of oxen as draught power is then not just 

a technical problem. 

The slownes~ and hardship of hand work quite obviously is a limiting 

factor to the size of the area which con be cultivated. One family 

on the overage cannot work more than one hectare by hand in Ton

zon io. The slowness of handwork is further responsible for crude 

fonn ing methods. Seed is usuo lly sown by hand and then worked in. 

This results in losses due to poor germination (irregular and incorrect 

olanting depth) and excessive co:npetiticn of weed for moisture and 

nutrients. In-row planting with successive weeding would imprr.,.e 

fanning results and average yieicis considerably. This, howe ... er, 

means the use of drown implements (planters-cultivators) and drought 

power again. 

1) 
The land situation in Tanzania is given as follows. 

Land under cu ltivotion 8 .49 mi Ilion 

Groz ing and other land 2.51 million 

Uncultivated but potentially 
productive land 23.47 million 

Woods and forest 31 .16 million 

Inland water 5.26 million 

Total country area 93.48 mi Ilion 

hectares 

hectares 

hectares 

hectares 

hectares 

hectares 

The overage yield for cereals (maize, millet, sorghum, wheat, beans) 

in T-:Jnzania should be around 700 to 1 000 kg per hectare according 

to information drawn from previous report/) and from own field 

FAO informatio:i and Ministry of. Ag-iculture 

2) FAQ Report 

-- .. 
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interviews. An increase of 50 to 100% appears possible which indi

cates the scope fer intensification (use of planters, cultivctors, harrows, 

sprayers, etc • .). 

There are some dc.ubts about actual land under cul~ivation and average 

yields. The country's requirements in cereals can be expected to be 

presently around 2.0 Millio!'l tons p.a. (14.7 million people, 132 kg 

per capita 
1 
)} • Tr.e fact tho~ cerea I~ had to be imported in recent 

years leads to the conclusion that local production did not reach this 

figure. So there were probably far less than 8.5 million hectares 

under cultivation and/or avertJge yields must hove been far below 

1 000 kg per hectare. There must be vast acreages of fa I low land 

in Tanzania (shifting cultivation}, ~ • ...:n if one allows for a sizeable 

proportion of land tc be allocated to production of export cr()ps. 

It is to be mentioned that th~ principles of successful modern forming 

are quite well known in Tanzania. Good and impressive results are 

achieve-:j wherever the required technical inputs are available 

(estates, tractor-contractor cu ltivotion, porostota I organisations). 

It appears as if some l 0% of the Ujamaa vi !loges do hove their 

• I . · d b t 2) P"•ma;y cu t1vat1on one y trac ors. 

3. 1 .2 .4 Level of Vinage Technc logy 

The "typical" Tanzanian village is living in an extremely !ow-levelled 

technological surrounding. A diesel-driven grinding mill and water 

pump, so:netimes a few ploughs, bicycles and some transistor radios 

might be all of the technical products in use beside agricultural hand 

tools (jembe, pongo) and knives. Ho'!1mer, nails, a saw might not be 

available within reach of a one day's journey . 

1) Ccnsumption figures 1964-66, UN Statistica I Yearbook 1971 

2) FAu Rep()rt 

c 
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However, there is quit~ oSviously considerable technical skill in 

Tanzanian villages. In some villages there ore blacksmiths producing 

axes and jembes (crude but improveable). In other villages fine tra

ditiona I steel spears are produced. Artisans in further villages may 

manufacture pie~es of fumiture (simple, but they con be imp:-oved). 

In all cases artisans have to get along with extremely little supplies 

in row materials and tools. 

There can be no doubt that creativity at Tanzon ian vi lloge level and 

11 do it yourself 11 artisan work would be greatly stimulated if more 

technical supplies come in (tools, raw materials, erl·ipment, mechanical 

toys, demonstration moJels, technical literature). :t hos to be token 

into account that most cif the village people are inevitably idle in 

between agricultural seasons (up to six mon~hs p.a.). It can be ex

pected that they ore looking for useful work. 

Scope and potential for industrial village activities may be demon

strated '1y the following figures. 

Accordin2 to field information a 11 typical 11 Tanzanian Ujomoo village 

moy have an income of 150.000 sh/year or less from agriculture. 

This represents the production of 150 hectare~ communoi fonns with a 

yield of 1 000 kgihectare (yield of individual plots used for subsistence). 

The mentioned inco'l1e of 150 .000 sh/year could be doubled if only 

30 talented artisans would produce 11 industrial" goods at a rote of 

20 sh/person a day (which is easily achieved) for 250 d'1ys p.a. 

In a village of 2 000 to 3 000 persons therE' ore bound to be a number· 

of taler,ted "lnd trainable people. And there are quitP. a few products 

which can be produced at village level (see Annex of Report Koko 

Kesovo Rao) • 
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3 .1 .2 .5 Form Transport 

There ore on e,,timoted 7 000 tractors in use in Tanzania 
1
) at pre~ent 

mainly working on estates and plantations for export products. Pro

bably less than one third is wo;-king in villo~s and owned by villages, 

farmers or contractors. Exact figures ore not ova ilob le. 

The mentioned trodors ore accounting for a small amount of form 

transport, quite frequently under neglect of economic considerations. 

Besides of that there is practically no tro11sport at all available at 

village level except for humun porterage and donkeys. There is no 

essential evidence of any oxen or donkey carts in many Tanzanian 

villages. The total number of animal-drawn carts in the country is 

estimated at only a few thousand. There ore also no sledges or other 

forms of animal-drown transport. 

The lock of transport at farm and vi Ila ge I eve I presents a serious 

bottleneck in rural and agricultural develvpment in Tanzania. It is 

just impossible to raise formin3 above subsistence level without adequate 

means of transportation. Formers need transportation for bringing their 

products to the market or other centers, to move implements and equip

ment between fie Ids and home / for gathering an imo I feed (storage for 

dry season), firewood, manure and building materials or just for com

munication with neighbouring villages and nearest town. 

Villages visited during field work in Tanzania placed oxen and donkey 

carts on top of their requirement list. The eagerness for animal-drawn 

carts offers the opportunity to introduce other animal-drawn equipment 

and to make the use of draught animals more popular. The potential 

market for o: ·.en and donkey carts should be seen also under this 

viewpoint • 

l) UN Statistical Yearbook 1974 
1973 figures plus estimated growth 



----~---~-------- -- --- -

• 

KIENBAUM BERATUNGEN - 22 -

Other c..ountries i11 Africa are having about one oxcart per 250 village 

people in use besides numerous sledges and other primitive forms of 

transportation frames.
1

) With a rural population of about 13 million 

people there is a potential market for 52 000 animal-drawn carts 

(8 to 10 carts per vi liege). 

Farm transport and transpo:-t at village level in Tanzania must be 

taken over by draft an ima Is as far as possible. There can be no doubt 

that for a long time to come tractors will be too costly for s:iort-haul 

farm transpo.·t. Tractors must be employed - for economic reasons -

with first priority in primary soi I cultivation and heavy duty work. 

A new tractor including implements costs about 60.000 Tsh, and it 

has been calculated that the fixed costs per hour for a 45 HP tracto.

amount to about i 7 Tsh 
2
). An oxcart might cost 1 .200 Tsh. Some 

70 hours of tractor waiting time thus are costing more than a new 

oxcart. 

It appe<'rs as if the potenti~j market for animal-drawn carts has not 

received adequate attention yet in Tanzania. long-haul transport at 

present costs about 1 Tsh/ton-mi le. It may be estimated that short

haul transportation at farm and village level will then hove a value 

C1f 1 sh/ton-km. With this value one oxcart con contribute to the 

National Product at a rate of some 1 .500 sh/year (2 ton-km/hr x 

750 hr/year). Demond for transportation exceeds supply in any 

development phase (transportation to and from markets, supply of 

building materials, etc.). 

1) Agricultural survey in Lesotho 

2) FAO calculation 
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3.1.2.6 The Agricultural Implements Market 

The approximate sales and local production figures given in Table 

below ore in indication of the size of the present agricultural 

implements rnarket in Tanzania. 

I~ 
Present Present 

Estimated Number Annual Sales Local Production 
in Use appr. appr. 

I 

i 
i 

Hand Tools: 

Jembes (Hoes' 8.70 million 2 .0 million 0.6 mi Ilion 

Pang;:is (Knives) 5.10 million 0.8 million 0.1 million 

Axes 3 • 90 mi II ion 0.7 million 0.8 mi I lion 

Sickles 1.00 million 80 000 2) 

Shovels 0.50 mi Ilion 50 000 2) 

Grass Slashers 0.75 million 75 000 2) 

Hand Sprayers 50 000 11 000 0 

An i ma I -Drawn: 

Ploughs 100 000 12 000 10 000 

Disc Harrows 4 000 600 0 

Cultivators 4 000 350 50 

Planters 500 40 40 

Oxcarts 2 000 150 150 

T roctors 7 000 600-800 Part Assembly 

Table 1: Agricultural Implements Market 
• - . 1) 
in ;anzan10 

1) Repo~ts Koko Kesava Rao, Taneja and information UF I 

2) These items are frequently manufactured in crude quality by 
village blacksmiths. It is imr0ssible to estimate volumes exactly. 

- 23 -
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The agricultural implements :narket in Tanzania is coordinated by 

UFI, "Ubungo Farm Implements Manufacturing Co.-npany" in Dor es 

Salaam. This company is producing some important items (je:nbes, 

axes, ploughs) and has in addition the sole import right for 28 items 

(Appendix 3). Any quantities required in addition to local production 

are imported by UFI. 

According to owr. information UFI had a turnover of about 10 million 

Tsh in their manufacturing plant last year. In addition, they imported 

goods valueci at about 40 million Tsh, out of which 25 million alone 

went for jembes (1 .4 million pieces). 

Distriburion of agricultural implements in Tanzania is in the hands 

of the "Regional Trading Corporations11 (state-owned). They handle 

agicultural implements alo:tg with a common range of consumer goods. 

Prices for jerr.'.:>es and ploughs are given as follows: 

Jembes 

One furrow plough 

17 sh/riece final price 

280 sh/piece final price 

Prices ana quality of implements in the Tanzanian market compare 

favourably with international standards. 

Table 1 clearly reveals that agicultural hand tools still form the bulk 

of the implements market in Tanzania. Toto I turnovers are estimated 

as follows: 

Agricultural hand tools 

Anim\.ll-drawn implements 

Tractors plus equipment 

60 million Tsh/year 

4 million Tsh/year 

40 mi II i o:t Tsh/ year 
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Some de:nond forecast figures based on ossumeJ gowth rotes of 3 and 

10% hove been given in section 1 .3 above. It can be expected, 

however, that vigo:-ous marketing efforts would speed up the clionge

over frOl!I hand tools to animal-drown implements. The animal-drown 

implements sector hos sufficient scope to gow by 15 to 20% p.a. 

At present there ore procticaily no marketing efforts in the Tanzanian 

implements market. The UFI budget for soles agents is as low as 

only 0.15% of total turnover. 

In conclusion it must be stated that the market for agricultural imple

ments in Tanzania is extremely underdeveloped, that the potential need 

is enormous but not exactly quontifyable. An attempt to derive the 

extent of necessary plough application is mode in section 3 .2 below. 

The p~tential demand for oxcarts in Tanzania is worked out in 

section 2 .5 above to about 52 000. No information nor data ore 

available for systematic demand analysis. On the other hand, there 

would be little practical sense in developing a more or less compre

hensive analysis since actual requirements still hove to be developed. 

This means that the market volume will develop in accordance with 

the marketing efforts in the Tanzanian implements market in the form 

of demonstration, instruction and training. 

3 .1 .2 .7 Local Manufacturing Capacities 

The following local manufacturing capacities for agricultural implements 

ore in produc;ion and in the planning stage • 

~· 
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3. 1 . 2. 7. 1 Ubung:: Fa~ Implements Mortufoctur ;ng Co. ltd. 
Dar es Salaam 

This factory was established with financial and technical assistance 

provided by the People's RefXil,lic of China in 1970. It is a sub

sidiary of the National Development Corporation. The present annual 

od . 1 ). b pr uct1on 1s a out 

6CO 000 jembes (hoes) 

10 000 ploughs 

2 000 goundnut shell~'."S 

plus a few thousand choppers and parts for ploughs. The company 

controls imports of some 28 key items of agricultur JI implements 

(Appendix 2). The quality of UFI products is good and carefully 

controlled. Through :ts sole import rights the company is to co

ordinate the agricultural implements market in Tanzania so that it 

can build up local manufacturing capacity as soon as sufficient 

demor.d has developed. 

The main problems of UFI in the post have been an unsatisfactory 

layout of the factory and tooling difficulties. Now a co.1troct has 

been si9"1ed whereby a second forging line is to be installed. This 

should increase capacity to 2 million jembes p.a. and double the out

put in ploughs. The whole production unit will gain more flexibility. 

Cultivators or any other implements might be produced on additionol 

production lines. Jembes, plough ports or soil v·earing p-'Jrts of 

cultivators can be produced alternately on the some presses. 

1) UF I Information 
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3.1.2.7 .2 Tong::iryiko Agiculturol Machinery Testing Unit {TAMTU) 
Arud1a 

This institute was originally set up for developing and testing 

ogiculturol implements and operates a small batch production tr.lit 

producing about 

60 

10 

40-50 

oxcarts p.a. 

donkey carts 

ploughs and planters 

- 27 -

According to information received frcrn the Project Manager of TAMTU 

the philosophy of this project was not to establish large production 

units, but to serve in the adaptation of imported designs and manu

facturing technology and in developing local ones according to the 

specific needs of loc.ol farmers. 

The production of "TAMTU Developments" shall be carried out by 

local entrepreneurs. Up to now i~ seems as if this "dissemination" 

of TAMTU Developments is still suffering. 

The small TAM TU production :ias little impact on the market. The 

selling prices are below actual costs of the expensive botch production. 

TAMTU Developments could be moss-produced by e~toblishing new 

factories and workshops. Another possibility woiJld be to give TAMTU 

some additional equipment permitting TAMTU to toke up volume pro

duction of selected items such as axles and wheels for ox and donkey 

carts. Axles and wheels could be supplied to villages where the 

carts would be completed by village artisans. TAMTU should be 

capable of producing 6 000 to 8 000 wheel sets p.a. ofter minor 

additional investments • 
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3. 1 2 .7. 3 Other Manufacturers 

There ore some other manufacturers in the field of agricultural imple

ments such as 

United Engineering Co., Arusha 
(Capacity 500 hammer mills p.a.) 

- Prison Wo:-kshops 

Scattered private workshops in towns 
producing winnowers, carts, etc. 

Small village workshops 

In general these manufacturers have remC1rkable underemployed capacities 

which could be mobilized if better supplies ore arranged and coordinated 

marketing is practised. There appear to be also quite a number of 

machine repair shops which would be willing to take up series pro

duction of sma lier parts as a side I ine. 

It should be mentioned that there is a need to extend the foundry 

capacities in Tanzania in order to facilitate the development of small

scale engineering works. 

3.1.2.7 .4 Mbeya Form Machinery and Implements 
Mbeya 

This factory is being planned and will be set up in the southwestern 

province of Tanzania in cooperation with Indian manufacturers. The 

related capacity is given as follows. 

Je1nbes 1 000 000 pieces p.a. 

Pan gos 500 000 pieces p.a. 

Axes 250 000 pieces p.a. 

Pici<axes 20 000 pieces p.a. 

Sickles 75 000 pieces p.a. 

Shovels 50 000 pieces p.a. 

Hand sprayers 20 000 pieces p.a. 
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An imo I-drown: 

Ploughs 

Disk harrows 

10 000 pieces p.a. 

l 000 pieces p.o. 

Spores for ploughs and harrows: l 000 tons p.a. 

T rector-drown: 

Dis ploughs 

'.) i sk harrows 

Cultivators 

800 pieces p.a. 

500 pieces p.a. 

200 pieces p.a. 

It is expected that production will start befo,.~ 1978. 

Summarizing existing capacities and planned and potential new ones the 

picture tor 1979 is as follows • 

- 29 -
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Jembes 

Pon gas 

Axes 

Sickles 

Shovels 

Gross slashers 

Hand sprayers 

Animal-drown: 

Plou~s 

Disc h~rrows 

Cultivators 

Planters 

Oxcarts 

Tractor-drown: 

Disc ploughs 

Disc harrows 

KIENBAUM BERATUNGEN 

Potential Production 
Capacity 1979 

3 million 

500 000 

250 000 

100 000 

50 000 

100 000 

20 000 

30 000 

1 000 

1 000 

2 000 

8 000 

800 

500 

Potential Producer 

UFI & Mbeya 

UFI & Mbeyo 

UFI & Mbeyo 

- 30 -

UFI & small-scale mf9"s. 

UFI & small-scale mfgrs. 

Smo 11-sco le manufacturers 

Mbeya 

UFI & Mbeyo 

UFI & Mbeyo 

Sma 11-sco le manufacturers 

Smo II-sea !e mo:iuf octurers 

TAMTU and others 

Mbeyo 

Mbeya 

Cul~ivators 200 Mbeya 

Tobie 2: Potential Production Capacity for Agricultural Implements in Tanzania 

Increased production capocitie$ in future will mean more flexibility. 

The forging lines can turn out hoes as well as ports fo:- ploughs. 

Arranging ancillary supplies from big factories (soil wearing ports, 

etc.) allows mo!:>ilization of capacities in small engineering firms. 

So it can be expected that some form of rational specialization and 

division of labour wi II take place in agricultural implements manu

facturing in Tanzania. With this, however, the develop.11ent of an 

integrated marketing and production strate9'1 b~come~ indispensable. 
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The mis~ion feels that existing and planned production facilities 

for agricultural implements in Tanzania are meeting the present 

situation. This, most probably, because the capacities ore desig;ed 

to potential demands. Effective sales, however, will only be 

possible if the market is developed, i.e., if comprehensive market

ing effort:; ore extended to formers' level and if better repair 

and maintenance services ore provided • 
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3. 1 .3 Conclusions 

3 .1 .3.1 foe Nature of the ?roblem 

Tanzania needs more food and agricultural products. She can gow 

more agicultural products by extending the area under cultivation. 

There are sufficient arable land reserves available for doubling or 

tripling the size of fields. Such additional l.:inds, ho.Yever, can 

no longer be worked by hand. The cu ith·ation season is short and 

dictated by annual rainfalls. A prerequisite of agricultural expansion 

is mechanization. 

Tanzania could gow more agricultural products also by intensification. 

Changing to more refined cultivation methods might increase the 

average yie Id by mo:-e than 50%. This means in-row planting, care

ful weed control and tillage. Again the prerequisite is mechanization 

- use ot planters, cultivators and harrows. 

The bottleneck in Tanzania is caused equally by draught power ~nd 

by implements. Since tractors cannot be provided in sufficient quan

tity, the only available source of additional draught power are animals 

- oxen and donkeys. There is no substitute in sight. Reverting to 

animal draught power u.1 a larger scale in Tanzania imperatively 

means the need to improve an ima I husbandry. Weak and undernourished 

oxen are not able to pull a plough,especially not after the dry season 

when rainfalls set in and when oxen are urgently needed. 

Ox-ploughing is done in some regions of Tanzania (Arusha, Moshi 

and lringa). In most other regio;is this practice is pr-::ictically un

known. The two :najor alternatives in the · rr:s~:;t mechanization 

strategy in Tanzania ore as follows • 

I 
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(1) Concentrate available production facilities and foreigi exchange 

(?' _, 

on intensification implements (planters, harrows, cultivators, etc.). 

These implements ore rather readily accepted by those farmers who 

ore already used to ox-ploughing. 

Concentrate available production facilities and resources on ex

tensification implements (ploughs) and try to introduce animal-powered 

primary cultivation in new regions. Cxr~~~!0~ has more scope, but 

introduction of ox-ploughing in new regions is difficult and time-· 

consuming because of ethnical and social barriers. 

Agricultural mechanization in Tanzania on a brooder scale imperatively re

quires raising of the technoiogical level of villages in ol"\y case. There is 

no use in introducing ploughs c:nd new mechanical implements as long os 

there is no back-up service and no blacksmith, mechanic or technical under

stcinding at lo.ve:- levels. Raising of the technology level in villages means 

more workshops on village level and more technical trade. 

What '.s missing on village level is 

demonstrn•ion, 

instruction/ training, 

after-sales-service (maintenance and repoir). 

These are appropriate means to develop T1echanization in '~arming and agri

cultural production and thereby to develop the market for agricultural im

plements, tools and machinery . 
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3.1.3.2 The Size ol the Problem 

Tanzap;a will have a population of 16.8 million people by 1980. 

To feed this population some 3 million tons of cereals plus 3 millic"l 

tors of potatc- ... s, cassava, etc. ore required. 
1
) This means that with 

the present average yields some 5 million hectares must be cultivated 

beside of plantations and estates which are producing for exports. 

Optimistically it might be assumed that there are some 2 500 tractors 

working at present in Tanzania on lands for food production outside 

estates and plantations. Another optimistic assumption is that this 

;iumber can be increased by 14% p.a. Then there will be 5 000 

tractors outside estates and plantations in 1980. Under favourable 

conditions each tractor could cultivate l 00 hectares p.a. This sums 

up to a tota I of 500 000 hectares. 

It was estimated that at present 100 000 ox-drawn ploughs are in use 

in Tanzania. With the existing o~J planned local production facilities 

this number can be increased ·~y 15% p.a. So by 1980 there will be 

more than 200 000 ploughs. It may be assumed optimistically that 

one ox-plough will work 5 hectares p.a~) This sums up to a total of 

1 million hectares. 

There is still an alarming portion of 3.5 millic.n hectares left to hand 

cultiv1Jtion after the optimistic calculations for tractor and animal 

po· 1ered ti I lage. The need is obvious for getting even more tractors 

and ox-ploughs in use, if possible. Emphasis will be on extensifica

tion (replacement of handwork) rather than on intensification. The 

introduction of ploughs must co1ne before harrows, planters, etc. 

1) Calculated from UN statistics 

2) One plough works 3 .1 hectares in Botswana, 4 to 5 hectares in Lesotho 
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Each ox-plough on the overage requires a team of four oxen 

(optimistically estimated). The introduction of additional 20 COO 
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to 25 000 ploughs a year means that Tar.zonia must bring each year 

on additional number of 80 000 to 100 000 drought animals (oxen and 

donkeys) into the fie Id. Donkeys may take over a reasonable snare, 

as they are still keeping in good health where oxen Pnd no more 

fodder. There are 160 000 donkeys in Tanzania. 

It becomes clear that it is a gigantic task to bring each year 80 000 

to 100 000 draught animals into operation. But Tanzania has no 

alternative, if she wants to raise her food production and the level 

of her agriculture. She could try to increase the number of tractors 

at a faster rate, but the effects would be insufficient in any case, 

irrespective of costs. Tractors too would leave most of the secondary 

tillage and farm transports to animal power, thus not eliminating the 

need for more draught animals. 

Tanzanio has a cattle population of 11 .3 million heads. She produces 

only 9 .64 tons of meat p.a. per 1 000 h~ads against 15 .6 tons in 

Kenya and 19.5 tons in Botswana. Cottle herds in Tanzania are mc.,stly 

overstocked and poorly fed. It is a policy point of the Livestock 

Deportment to reduce the number of cattle by at least 20% in order to 

enable the remaining herds to feed well. Reducing the number of 

heads in connection with better feeding appears to be a p,.erequisite 

also for recruiting the required number of draught animals • 
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3. 1 .3. 3 Conceptua I Framework for the Solution 

The ogicultural machanizotion process in Tanzania calls for more 

technical activation at village level and for an integrated market-
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ing and production strategy. Active marketing is required as an 

instrument for speeding up supplies and for guiding demand and con

sumption into desirable directions. Technical activation at village 

level is required to support me~hanization physically (maintenance, 

repair, small-scale manufacturing} and mentally (introducing new points 

of interest, reduce narrow-minded cattle orientation, facilitate r~

cruitment of drought animals). The idea has to be accepted that 

each of the 6 000 villages in Tanzania eventually will need a 

metal wo:-kshop (blacksmith, mechanic) and a woodwo:king workshop 

(carpenter) if ag-iculturol mechanization and better animal husbandry 

is to find a secure and broad base. The workshops must be linked 

to the industrial natio:ial economy by on efficient sup?ly system 

(hardware, row materials, implements, trade, demonstration, instruc

tion, training, exchange of products and subsupplies} • 
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Recomme;,dotions 

In order to create a safe basis for agricultural :-. echonizotion in Tanzania 

it is proposed to promote 

a network of technical village workshops which 

eventuol ly must cove: every larger village, 

on efficient technical marketing organisation which 

penetrates down to vi II age I eve I. 
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Village workshops and technical marketing organisation should be established 

first in two selected regions on the basis of a pilot scheme project over a 

period of three years. 

One region might be chosen in which there is no ox-ploughing and mechaniza

tion at all as yet. The second region could be somewhat more advanced. 

Provisionally it is ~uggested to take the Arusho and Dodoma regions as pilot 

regions (Appendix 4). The final decision, however, is up to discussion. 

3.1.4.1 Establishment and Fostering of Village Workshops 

It hos been mentioned that in a "typical" vi I loge of 2 000 to 3 000 

inhabitants there ore bound to be a number of people with special 

skills, interests, and eagerness. These people need advice, tools 

and row materials to become productive. 

A vi!loge with 2 000 to 3 000 inhabitants needs specialization and 

diversification. Such a concentration of people just cannot progre$S 

without specialized services of blacksmiths, mechanics, fitters, 
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car pen te,·s, to i lcrs. The necessary development towards a mixed 

ogiculturol-industriol society at village level needs to be r~co91ized 

and supported. 

The need for specialization and grouping of prngessive interests hos 

been reo lized in other developing countries. In Botswana there is 

the in:;titution of "brigades". Village people with common interests 

ore forming "engineering brigades", "carpenters' brigades", "builders' 

brigades", etc. In other countries such formations ore colling them

selves clubs or some other desi91otion. The name does not matter. 

What matters is the fact that the initiative to form a group must come 

from the village level. The grouping must find its roots within the 

community. 

The formation of a "club" or "brigade" in other countries usually is 

organized by a village individual who heard about the idea and got 

interested. A5 soon as he has founr' sufficient members for a goup 

the 11 cl1,;b 11 or "brigade" will register itself officially. On Lesotho 

there are about 15 new registrations p.a.) Then it may look for funds, 

technical assistance, tools and raw materials with some guidance from 

government departments or regional development institutions. The 

club or brigade will run i~s financial affairs completely independently. 

Technical assistance may be given by volunteers, short-term advisers 

or sporadically by trainers and experts. 

It is recommended to accept and promot<e the idea of "brigades" or 

"working clubs" in vi lloges of Tanzania. The name does not matter. 

For the sake of simplicity the term "brigade" will be used hereafter. 

The idea of forming "brigades" in Tanzanian villages should receive 

publ:city at first in the two (provisionally) selected pilot regions of 

Arusha and Dodoma. The first villages responding to the idea should 
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receive Si->ecial assistance by establishing pilot village workshops 

which con be copied later in other villages as required. 
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It is recommended to establish two metalworking and two woodworking 

pilot village shops in each region. This is to be done in cooperation 

with such "brigades" which appear most advanced and active. The 

pilot operation should lost three years. 

The proposed pilot village workshops must be simply equipped. Tools 

and equipment should match the expected limited initial skills and 

management capacity. It is to be token into account that most 

Tanzanian villages do not have electricity supply. Such villages 

need hand tools, hand grinders, drilling machines, and simple wood

working equipment. 

The recommended pilot village workshops and "brigades" will require 

considerable technical advice, training and guidance over a longer 

period c.f time. Basic training and technical guidance will have to 

come from SIDO experts, volunteers or extension services. A constant 

supply of specific.: advice and new ideas should flow in afterwards by 

the proposed technical marketing organisation. It should be remembered 

that there is a considerable training and development effect in technical 

trade and improved communication. 

In general, the recommended village workshops in Tanzania should 

act as 

supporting stations for ogricu ltural mechanization 
(repair and maintenance), 

manufacturer of small and simple ports, 

catalyst for dissemination of technical know-h.:>w, 

intelligence units for tackling technical village problems, 
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. , 
manufacturers representatives 
(feedback of information), 

- breeding place for local creativity, 

training centers. 
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In short, the "brigades" and village workshops must raise the tech

nological background of village life. 

3.1.4.2 Establishment of an Efficient "Technical Supply Or9=1nisation
11 

It has been explained thut there are practically no technical supplies 

available in "typical" Tanzanian villages at present. 

To improve the technological level of villages and enable village 

workshops to function, it is absolutely necessary to assure a constant 

supply of hardware, raw materials and also new ideas. For this 

reason on effective marketing and supply system must be built up 

which really penetrates down to village level. It should be remembered 

that many of the villas;es ore completely new and th:::it the traditknol 

trading pattern of Tanzania served outside interests. Historically no 

specialized hardware trading system has been built up as yet which 

could cover the new Ujomoa villages. The {government owned) 

State Trading CCXT1panies are doing a substanticl lot of distribution, 

but it is beyond their scope to become involved in specialized tech

nical trading which requires service, expertise, advice, research and 

sound technical judgnent to detect unused resources and suitable 

equifment to exploit them. 

It is recommended to build up a more efficient technical marketing 

and supply organisation in Tanzania with the following tasks • 
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Secure a better general supply of tools, hardware and row 

materials to villages in order to stimulate development of 

technical skill, self-help~indedness and productive work 

(do-it-yourself movement in between a9'"icultural seasons}; 
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disseminate technical know-how and general knowledge by 

"sales talk" (educational effect of communication); soles talk 

means demonstration, convincing, explai,,ing and exchange 

of arguments; 

promote and 11sell 11 productive cap;tal goods (oxcarts, F-•oughs, 

implements) as new status symbols (alternative to overstocked 

cattle herds) enhancing prestige and pride of villages and 

individuals {good quality products are important); 

support village workshops by supply of row materials, tools, 

subsupplies (oxcart axles, semi-finished articles) and by giving 

advice ond marketing assistance {offering products from one 

village to the others); 

esf'Jblish a feedback to manufacturers by presenting practical 

ex.~rience, ideas for improvement and new requi1 ~ment~ to 

factories and giving regions an instrument to actively influen.-:e 

notional mechanization policies; 

generally medir.ite between demand and supply capacities, 

detect underemployed capacities on the one hand and un

saturated needs on the other, arrange for orders. 

The more efficient "Technical Supply Organisation" should be built up 

first in the two selected pilot regions - provisionally Arusha and 

Dodoma hove been chosen • 
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The proposed 11 Technico! Supply Organisation" would hove to act to 

a certain extent as marketing force for 11 Ubungo Form Implements 

Manufacturing Co.ltd. 11
• Its so!es progomme would hove to include 

the 28 items confined to UFI (Appendix 3), plus a variety of other 

tools and raw materials. The "Technical Supply Organisation" could 

be a sister company or affiliate of UFI and cooperate closely with 

Regional Trading Corporations which or~ holding UFI agencies. The 

working relationships should be simi!cr to those with (expatriate) 

sales and service engineers for tractors, but have a much wider scope. 

These specialized sales and service engineers (paid by tractor suFpliers) 

are based temporarily at the offices of Regional Trading Corporations. 

From this base they travel, visit customers giving advice, assisting in 

maintenance and repair, train service workshops, bring spore ports 

along and try to create a favourable atmosphere for introduction of 

their tractors. 

To establish the "Technical Supply Organisation" two_ experienced 

expatriate soles, service and marketing engineers will be required. 

They must work in teams with broadly trained local counterparts. 

The nature of this task requires on extensive amount of travelling to 

villages, market places and gathering points. For these travels a 

sturdy 4-wheel~rive estate car must be used. The car will carry a 

certain range of popular trading wares, tools, materials and implements 

along for sole, displav and demonstration. In very remote areas s-::me 

demcnstrotion sales work might be combined with occasional service 

functions {welding a broken part against charges, etc.). 

The two experienced expatriate soles, service and marketing engineers 

for building up the supoly system in the two pilot regions will be re

quired for 36 months each. After that period sufficient local ex

perience should have been bui!t up • 
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3.1.4.3 Objectives and Expectations 

The objectives of the recommendations as outlined above in the 

previous section ore summarized as follows. 

Create a more favourable technological climate at 

Tanzanian villa~ level for speeding up the agriculture! 

mechanization process and general development, 

mobilize skills and industrial village capacities in order 

to support agricultural modernization and suppiement 

production programmes and capacities of large-scale 

industries, 

- 43 -

establish a technical communication line (service/ feedback) 

between end user of agricultural implements and ma!"ufacturers. 

These objectives might be combined under the term of "integrated 

manufacturing and marketing". 

Undoubtedly improved trade and increased technical supplies are 

accelerating factors in the development process of any society. Agri

cultural inputs in a test area in another country c~ Africa increased 

by 30% within one year after establishing a network of "supply points 111 ). 

It may confidently be expected that industria I and techn ico I activities 

in Tonz'Jnian villages will be stimulated in a similar way as soon as 

more technical supplies ore coming in. 

It can be expected that technical implements and activities will have 

a checking effect also on excessh:e cattle-orientation. Oxcarts, 

ploughs, better housing, industrial jobs, etc. are distinct factors 

towards a more settled agriculture-oriented life. Oxcarts, for instance, 

1) Thaba Bosiu, Lesotho 
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could become quite fast a status symbol just as important as a big 

cattle herd. This has been experienced in other developing countries. 

A more favourable technological and supply clim'1te can thus be ex

pected to contribute essentially to improved stock farming which can 

re!~ase an enormous development potential {increase of meat production 

to a simi lor level as in neighbouring ccuntries). 

Another important aspect of the recommended technical supply organisa

tion wi II be the set-up of a new trading pattern. As many goods as 

possible must be interchanged between villages within the region to 

keep money circulating in the area and to save on transportation costs. 

This new trading pattern wi II evolve automaticall1 as the supply 

organisation takes on ~ome or all of the marketing functions for the 

pilot workshops or any other workshop it supplies with row materials • 
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3, 1 .5 Project Characteristics 

It was recommended to implement the idea of "brigades", the establishment 

of pilot village workshops and the "Technical Supply Organisation" at first 

in two regions. The Arusha and Dodoma regions were provisionally suggested; 

this final choice and decision is, of course, still open. 

Based on prevailing conditions in Arusha and Dodoma regions some major · 

project characteristics ore outlined as follows. 

3. 1.5.1 Pilot Village Workshops 

It is expected that sufficient village initiative will come up for fanning 

two "engineering brigades" and two "carpenters' brigades" in each 

region. Thus a total of eight pilot village workshops con be established, 

i.e., four metalworking and four woodworking workshops. A smaller 

number of pilot village workshops will be established at first if less 

than eight 11 brigades 11 register themselves. Additional funds and credits 

are to be sought if more than eight "brigades" ore coming up. 

The activities and working pr0gommes of the village workshops must 

be tailored to the needs of the village and to the capabilities and 

skill of the "brigades". They will differ from region to region. 

In the Arusha region thP.r"" 1! more rain, relatively fertile soil, a 

furme; community used to some ox-ploughing, considerable income 

from estates (export products), a lot of tourism, some good infrastructure 

(roads), a rather high degee of motorization (tractors and cars) and 

a nearby supply of timber • 
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In the Dodoma region there is less rain, more subsistence farming, 

more stock farming, only initial use of oxen for plough:ng and cart 

transport, no income from tourism and export, !imited infrastructure 

(railway, but poor roads), a very low degee of mGtorization, poor 

supply of local timber (thornbushes}, but good growth potentials in 

the town of Dodoma because of its new status as capital of Tanzania. 

Arusha ar.d Dodoma are neighbouring regions; the distance between 

the towns of Arusha and Dodoma is 492 km. 

The following summary gives an idea about the main characteristics 

of the proposeo eight pilot village workshops. Prevailing conditions 

in the pi lot regions are taken into account. However, individua I ad

justments wi II have to be made from case to case. It is assumed that 

one pi lot vi I iage workshop in each region con have electric power 

supply. The overage strength of one "brigade" is assumed to be 

six men. It is estimated that about 50% of the turnover will be value 

added. This means that the other 50% are inputs in the form of raw 

materials, subsupplies, energy and auxiliaries. 

The equipment provided for the pi lot village workshops must be adequate. 

Howeve1·, the value of equipment - as a rough guideline - should not 

exceed the expected one year's turnover. There appears no sense in 

overcapitalizing new village workshops. Management capacities and 

individual skills need time to adjust to and appreciate tools and equip

ment. The initial equipment should be sturdy and simple, it may be 

of second-hand origin. Additional tools and equipment may come in 

after one or two years of operation. 

Each of the proposed pilot villoge worbhops will require on initial 

working cupital of US$ 1.250 (Ts 10.000). This is to be written off 

over the project per ivJ cf ~hr<>*" years • 
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3. l .5 .2 The "Technical Supply Organisation" 

It is expeded that the proposed "Technical Supply Organisation" 

wi II be associatt.d in some way with "Ubungo Farm Implements 

Manufacturing Co. Ltd." and that it wi 11 share offices with the 

Regional Trading Corporations which are the agents of UFI. 

The "Technical Supply Organisation" in the twoselected pilot regions 

wi II thus have its base in the existing offices of the Regional Trading 

Corporations in the towns of Arusho and Dcx:loma. 

It wi!I org:mize and channel more supplies to the villages through the 

Regional Trading Corporations and will alwors combine such supplies 

with technical advice, assistance, demonstrat!,'n and some training 

wherever ponible. 

3.1.5.2.1 Pe~onne! 

1 

1 

1 

1 

2 

~ 

The "Technical Supply Organisation" in the pilot scheme will 

consist of a team of six persons in each of th: regions. 

Expenses Expenses 
p.a. p.a. 
us$ Tsh 

expatriate sales-service engineer 48.000 
(Manager) 

loco I counterpart engineer 40.000 
(Assistant Manager) 

administrative officer 14.000 

typist 10.000 

drivers 1.( .000 

for each region: 48.000 80.000 

Tota I for twc. pi lot regions 96.000 160.000 

l 
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The "Technical Supply Organisation" is arranging for and 

assisting with orders, although actual order handling will be 

dcne by the staff of the Regional Trading Corporations. For 

this ~~-.:.son a relatively small number of staff is sufficient. 

3. 1 .5 .2 .2 Office 

An office space of 30 sq.m will be required. The estimated 

annual costs o~ ~~ . .: office (including share of telehorie, 

furniture, stationery) are in each reogion 

Tota I for two regions 

3.1.5.2.3 Travelling 

Tsh 8.000 

Tsh 16.000 

The nature of their task require the Manager r.is well as the 

Assistant Manager to travel extensively for the "Technical 

Supply Organisation". Each region may have some 200 larger 

villages, and each of these should be visited severe I times a 

year. With an average operating radius of 100 km around the 

base in Dodomo and Arusha towns some four to five villages 

con be covered each day. Manager and Assistant Manager will 

do some of the travelling together / some individually. With 

120 travelling days and a total mileage of 40 000 km p.a. 

each they should be in a position to see each larger village 

at least twice a year and any village of more importance 

(vi !loges with pi lot workshops or any private imitiotive) once 

a month. 

Manager and Assiston~ Manager require each o sturdy 4-wheel

drive estate car • 
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2 estate cars per region d 6.000 US$ 12.000 

4 estate cars for two pilot regions US S 24 .000 

Operating costs will be about 0.15 US S per km; 

per year and car 40 000 x 0.15 US S t.000 

Total for 4 cars in 2 pilot regions US$ 24.000 

3 .1 .5 .2 .4 Working Capital 

The "Technical Supply Organisation" will help in organizing 

more supplies of agricultural implements to villages as per UFI 

list (Appendix 3). For these items a lxJsic distribution system 

exists which might be improved by more techn;cal service, 

demonstrations, market research, etc. No new caoital will 

be required. 

The "Ted:nical Supply Organisation" then will organize basic 

supply of raw materials, hardware and do-it-yourself tools to 

all villages. This will include, but not be limited to 

- hammers, pliers, saws, drills, 

- chisels, files, taps, 

- a basic assortment of bolts and nuts, 

- a basic assortment l)f nails, 

- a basic assortment of spanners and screw drivers, 

- some raw materials (pipes, plates, small sections). 

This basic supply will be pvt on display and for sale in each 

village store. Estimated supplies 

per vi lloge US S 100 

per region/ 200 villages x 100 

for two pi l">t regions 

us s 20.000 

us$ 40.000 
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The pilot village workshops {section 3.1.5.1.1 above) will need 

row materials and subsupplies at a rote of about 50% of their 

expected turnover (USS 50.000) =USS 25.000. It is ex

pected that existing small village workshops and other enter

prises deserving promotion and perhaps new "brigades" will 

ask for supplies summing up to a similar amount of US S 25 .000. 

Summary of new supplies in the two pilot regions: 

Tools and hardware on display in 
vi !loge stores 

Raw material and subsupplies to 
pi lot workshops 

Supplies to existing workshops 
deserving promotion 

'411' 
Total required working capitol: 

us$ 40.000 

USS 25.000 

us$ 25.000 

us s 90.000 

This working capital should form a continuously revolving fund 

to be used for financ;::-.g new orders and imports. But initial 

material losses are unavoidable {rejects, spoilage, broken tools, 

etc.). It is suggested to wri~e off the working capitol in full 

over the project period of three years. 

3. 1 .5 .2 .5 Oper«Jting Costs 

The "Technical Supply Organisation" should live from trading 

profits in the long run. In the short run it will depend on 

subsidies. It should be realized, however, that it is not the 

intention to subsidize the price of supplies, but rather the 

costs of getting supplies through to the villages. Viii.::~ 

people ore to p-:iy the some price as people in towns . 



• 

KIENBAUM BERATUNGEN -52 -

The "Technical Supply Organisation" will have approximately 

the following annual operating costs in both regions: 

Expatriate Engineers us s 96.000 
loco I Personne I Tsh 160.000 20.000 

Office expenses 16.000 2.000 

Travelling expenses 24.000 

Working capital (1/3 of 90. 000) 30.000 

Miscellaneous 8.000 

Total operating costs tn two regions: us s 180.000 

After its initial start-up phase the "Technical Supply 

Organisatioc" should be able to achieve an average turnover 

of at least US S 500 per village and yeor. This would amount 

to a total turnover of US S 200.000 in the estimated 400 large 

vi !loges in the two se lecteJ pilot regions of Arusha and Dodoma. 

With 15% trading profit the earnings would be US S 30.000. 

The "Technical Supply Organisation" has got a realistic chance 

of covering its operating cost!. after three years when turn-

over has increased and when expatriate experts are no longer 

needed • 
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3.1.6 !nstitutional Set-Up 

3.1.6.1 Fror.ie 

The "Ubungo Form Implements Manufacturing Co. Ltd. 11 in Dar es 

Saloom have exi:ressively explained that they feel an urgent need 

for improving their marketing. They would like more market research 

and a close cooperation with village workshops to shift assembling 

work and simple port-manufacturing of agricultural implements into 

villages. 

The 11 Ubungo Form Implements Manufacturing Co. Ltd." hos at present 

an extremely limited soles budget of only Tsh 60.000 p.o. This is 

by for not sufficient to cover extensive soles services such as demon

strations, organizing of repair agencies, market research, etc. An 

increase of the soles budget, on the other hand, would not be possible 

without (substontio I) increases of product prices which wou Id mean a 

hardship to formers. 

SIDO - "Small Industries Development Organization" in Dor es Saloom 

have a declared interest in developing industrial village activities. 

They are showing a growing concern about development problems of 

village skills and existing village cooacities. 

At present SIDO is training 25 local engineers overseas for extension 

services. It is planned to provide wide advisory services to potential 

small-scale industries in villages. Manufacturing of agiculturol 

implements will receive high priority. Several expatriate experts 

and volunteers are working already with SIDO • 
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The "Ministry of Agiculture" in Dar es Salaam is showing g-owing 

concern about the slow progess of og-iculturol mechanization in 

Tanzania. A comrr.ittee was appointed in November 1975 to find 
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ways and means to accelerate the process. The "Livestock Department" 

is trying to induce stock farmers to .-~duce their stock by 20% in 

order to improve the remaining herd. 

There is the obvious task ~o coordinate the prevailing needs and on

going projects and to investigate as to how the project recommendations 

of this report would fit in. 

Organisation 

It is evident that the recommended pilot village workshops and the 

"Technical Supply Organisation" can function smoothly only if 

close cooperc.tion is assured between 

SIDO - ~all Industries Development Organization, 

UFI - Ubungo Form Implements Mfg.Co.Ltd., 

RTC - R~gional Trading Corporations, 

NOC - National Development Corporation, 

NSC - National Steel Corporation (for row materials), 

TAMTU - Tanganyika Agricultural Machinery Testing Unit. 

A general coordination is required with the Ministry ~f Agiculture 

and the Ministry of Industries. 

As a concept it might be suggested to form a new company for taking 

over the tasks of the "Technical Supply Organisation". The shores 

of this company could be held by 
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SIDO, 

UFI, 

NOC, 

- RTC 
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in a bokmced distribution. For better understanding to outsiders it 

sl-iould be mentioned that quite on extensive interlinkoge of share

holdings exists already between these companies. NOC as the most 

important financial body in Tanzania holds furthermore interests in 

a number of other Tanzanian companies. 

It is reiterated that the "Technical Supply Organisation" should live 

in the long run from trading profits. In the short run some subsic.'ies 

will be required, and the company must hove access to development 

funds. It ;hould be clear that subsidiPs ore not given to lower the 

octuo! prices of technical supplies. The subsidies ore required to 

cover excessive trar.sportotion and sales costs, to bridge soles barriers 

and to establish a cor.imunicotion link between remote villages 

and manufacturers - briefly, to get technical products really through 

to u ltif'Tlote consumers. 

The proposed pilot village workshops and "brigades" appear to be 

clearly foiling under the competence of SIDO. But also here indi

vidual and separate companies should be formed with local "develop

ment boards", "trusts" or cooperatives as partners. It is of utmost 

importance that "brigades" and village workshops are run along the 

lines of business monagemE'nt. They will absorb considerable support 

in the form of free advice end consulting services. There is also 

an c-xcellent opportunity of linking up the assistonct! to new "brigades" 

with available volunteer services and existing extension services of 

SIDO. The village workshops sh.ou Id not require cash subsidies • 
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In Tan;::anian Ujamaa villages people can be expected to do some free 

work for the sake of develo?Tient and training. They ore used to 

this, and thus labour costs ore not a constraining factor dudng 

the initial start-up period. In view of oil of this the conditions 

for overcoming the infant phase ore good • 
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3 .1 .7 Proposed UNIDO Assistance 

It is recommended to start on efficient "Technical Supply Org:misotion" in 

two regions first on a pilot scheme basis with four pilot village workshops 

in each region. UNI DO-UN DP assistance ir. the implementation of these 

recommendations is suggested by the following. 

3 .1 .7. 1 Assign two N.arketing-Engineer Experts 

These experts will be required for 36 months each. They will work 

as Regional Mancgers of the new company: 

"Technical Suppl/ Organisation". 

The experts will be responsible to the Board of Directors of this 

company (probably formed by SIDO, UFI and NDC). 

The financial input {seC'tion 3.1.5.2.1 above) amounts to 

72 rnan-months x US S 4.000 each = us s 288.000 

3.1,7.2 Provide Fellowships 

Four local engineers (two assistant managers and two trainees later 

for other regions) should undergo 6 months' special marketing training 

each overseas. They ore to be trained in sales techniques, demon

stration of implements, administration of sales and purchase contracts, 

general market research and recognition of development trends • 
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The financial input amounts to 

24 man-months x US S 750 us s 18 .000 

3. 1 • 7. 3 Provide Trans port 

Managers and Assistant Managers depend heavily on reliable transport. 

Four 4-whee I-drive estate cars wi 11 be required in the two pi lot regions 

(section 3. l .5 .2 .2 above). 

4 estate cars, each US $ 6. 000 us$ 24.000 

3. l .7 .4 Provide Working Capital for Experts 

The "Technical Supply Organisation" will need initial (foreign exchange) 

working capital to put basic tools, raw materials and hardware on 

display in the villages. To stimulate initial industrial activities 

some US S l 00 worth of too Is and hardware at least shou Id be put on 

display in each village. ln addition, pilot village workshops and 

existing workshops must be supplied (section 3. l .5 .2 .3 above). 

Total input us s 90.000 

This capital will be used as revolving fund and will remain in the 

project during its whole phase of three years. 

3 .1 .7 .5 Provide Equipment for Pilot Demonstration Workshops 

The following wi II be required to establish two pi lot metalworking and 

two pi lot woodworking demonstration workshops in each of the two 

selected regions (section 3.1 .5 .1 .1 above) • 
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8 sets of equipment for pilo~ village workshops 

Total input us s 50.000 

Pilot village workshops have relatively simple equii:ment to match 

limited skills and management capacity. 

3.1.7 .6 Provide Working Capital for Pilot Demonstration Workshops 
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The proposed eight pilot demonstration village workshops will require 

some initial working capital in the form of raw materials and con

sumables. It is estimated that USS 1.250 will be adequate per 

workshop (section 3. 1 .5. 1 above). 

8 x us$ 1.250 us s 10.000 

Theoretically the provided working capital should flow bock into the 

revolving fund. In practice, however, there will be substantial 

losses of row materials due to spoilage, rejects, etc. in the beginning. 

The working capitol is to be written off over the project period. 

The total recommended UNIDO-UNDP input in 

three years is us s 480.000 



• 

KIE'..!BAUM BERATUNGEN - 60 -

3 .1 .8 Counterpcrt Contribu~ions 

3.1.8.1 

3.1.8.2 

3.1.8.3 

General Operating Costs of the"Technical Supply Organisation" 

The proposed marketing and supply organisation - 11 Technicol Supply 

Organisatic,n" - may have a turnover of USS 200.000 p.a. in both 

regions. 'vVith a trading margin of 15% this wi II mean an income 

of US $ 30.000. This wi II be about sufficient to cover the costs 

outside UNDP contributions. 

Co•Jnterpart contribution about USS 30.000 

SIDO Assistance to Vil loge Workshops 

The eight proposed pilot village demonstration workshops should 

receive each at least 12 man-months assistance from local extension 

services and engineers in addition to advice given by expatriate 

marketing engineers. The input is to be cc!culated at 

8 x 12 m°"ths x US S 750 
counterpart contribution 

us s 72.000 

It might be possible to provide some of this assistance at lower costs 

by volunteers. 

Genera I Government Assistance 

It is expected that some general assistance through agricultural ex

tension services, livestock departments, TAMTU and other institutions 

will be available as well as free advertising and publicity -:Jver radio. 

This assistance con be vaguely estimated at 100 man-months ir. 3 years • 

I 
r 
I 
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100 man-months x US S 750 plus inputs 1n kind 
estimated contribution 

Goodwill 
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us s 88.000 

There is the absolute need to provide the proposed "Technical Supply 

Organisation" with foreigi exchan£=:! allocations - through UFI or 

RTC - so that tools, hardware, implements and raw materia Is ca., be 

imported at the required rate. lt is tnken for granted that this 

assistance will be forthcoming although an extreme foreign exchange 

shortage is recogiized. This input is to be mentioned, but it cannot 

be expressed in monetary value. 

The estimated expressable tote I counterpart input is us s 190.000 

.I 

I 

;: ~ 
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?reposed Further Action 

In the mission's view the following further actions are required. 

The Tanzanian Government (SIDO, UFI, NDC, etc.) should decide 

whether the described recommendations are generally acceptable 

and in line with national development strategies and policies. 

UNIDO-UNDP should decide which of the recomm~nded inputs they 

can give and inform the Tcmzanior. Government accordingly. 

SIDO - UFI - NDC - RTC (in case of proposal acceptance) should 

decide on the type of structure of the recommended marketing and 

supply orgonisation and com pony. 

SIDO - Ur I - RTC in cooperation with regional development agencies 

should decide which two regions to be selected for the pilot scheme. 

SIDO in cooperation with regional develop-nent agencies should select 

suitable villages for establishment of the pilot village workshops. 

UN IDO should recruit suitable experienced marketing engineers in 

close consultation with Tonzanian counterport d~portments and 

institutions. 

It is tv be mentioned that SIDO has expressed a keen interest in receiving the 

r11ission's findings and proposals at the eorli~st possible date. ~he Tanzanian 

Government appears extremely concerned about ~he slow progress of her 

agricu~•·iral mechanization programme • 
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3.2 Botswana 

3 .2. 1 Backg-ound Information 

3 .2 .1 • 1 Project Backg-ound 

There is practice I ly no >.digeno;.is engineering industry as yet in 

Botswana which could provide for the technical needs of the agri

cultural sector. The "Mochudi Farmers Brigade" have been working 

in th.eir workshops for a num~ er of years to develop and perfect a 

multi-purpose forming implement suited to local conditions. Develop

ment work was done by exchanging ideas with universities, research 

institutes and organisations within and outside the country. Valuable 

assistance in development wo:-k was provided to the general benefit 

of the product. 

The developed multi-purpo3e forming implement - c n animal-drawn 

too lbor - has been named 

MAKGONATSOTHLE 

tthe machine which con do everything}. 

This toolbor con be used for soi I cultivation, planting operations 

and as cart for farm transports. So:ne illustrations ore given in 

Appendix 7. 

The toolbar was tested intensively and on extended nu:Tiber of 25 trial 

machines are being produced C"' present for field tests on a practical 

scale. Af~er successful complerion of these tests a munufacturing 

~!ant mi.;st be established to take up volume production. 

The Ma<gonatsothle can basically be considered as sufficiently matured 

~o be ready for mass production o I though mass-production design re

quir '1'1ents are not as 1~t incorporateci in present models. The 
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price/strengt~lweight relation is still to be optimized, and con

cessions will have to be made to the available sources of subsupplies. 

Axles, wheels and soil wearing parts must be imported fro:n South 

Africa. 

It should be mention~d that the principles of animal-drown toolbars 

ore not new. Such machines ore well proven in other countries. 

Manufacturing in Botswana con thus draw at any time on experience 

made in other parts of the world. 

A multi-purpose farming implement as the lv\okgonotsothle con be 

expected to make a major contribution to improved forming in 

Botswana. It is for this reason that the Ministry of Agiculture and 

other institutions concemed in Botswana ore showing a keen interest 

in volume production and introduction of this machine. The toolbar 

will enable formers to increase overage yields with less drought power. 

The United Nations Industrial Development Organizatio:i has a declared 

interest in assisting developing countries in building up own manufactur

ing facilities for agicultural implements. Main emphasis is on simple 

equipment and animal-drawn implements as shown by the proceeJings 

of the "Manufacturing Development Clinic", New Delhi, India, in 

October 1974. It is obvious that o valuable demonstration effect 

would be achieved if UNIDO could assist the existing project in 

Botswana. Experience made in Botswana then might be available to 

other countries in similar positions • 

l 
I 
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Notional Econo:nic Bockgound 

Botswana is a large, thinly populated, and semi-arid cou.itry covering 

an area of 600 000 sq.km with only 675 000 inhabitants. The per

copito inco.'Tle reaches about R 20:) (US S 282) p.o., and the economic 

growth rote is around 15°k,/yeor. The population growth stands at 

2.8% p.a. 

Botswana ;s traditionally a cattle-raising country. The notional herd 

exceeds 2 .4 mi Ilion hec-ds. Meat hos been the chief export product 

until recently when mineral expo~t~ took the lead (diamonds, copper, 

nickel, coal). The main problem in Botswana is the instability of 

agi~ultural production due to unreliable climatic conditions and 

erratic and unpredictable rainfalls. Large ports of the country ore 

ciry desert - non-orob le lands. 

People in Botswana ore largely cattle-oriented. Cottle ore not simply 

regarded as a means of acquiring cash incomes, :.,ut rather as a measure 

of a man's standing in the co:nmunity and a store of wealth upon which 

he will only reluctantly draw .1) Cottle-mindedness goes right through 

all ranks of society - from taxi drivers and bar keepers to government 

officials, many of them having perquisites from a shore in a cattle 

post up country. Some figures on stock forming in a country co.11parison 

are given in Appendix 2. The results ore quite impressive, but there 

is plenty of scope for improvement. 

Food production in Botswana - in sharp contrast to stock forming -

is falling behind expectations. It is done mainly on subsistence level. 

The country appears to be importing about 60% of her overage re

quirements in groin and cereols
2

). The import bill for food is going 

Agricultural Survey 1971/72 Government Printer Gaborone 

2) Estimated from import figures and nveroge requirements per capita 
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up at an unnecessary rate, making the country increasingly dependent 

O:"'I supplies from South Africa. 

The poor performance of agriculture in Botswana is to be explained 

by high risks of crop failure (drought, diseases, insect and bird damage) 

r:c-!'nbined with crude agricultural methods and limited financial capa

bilities of subsistence farmers. Many small farmers cannot afford to 

hove own implements with a team of draught oxen (usually four to 

six required). They depend on someone else to plow their land, 

resulting in delays and poor yields and leading to a continuation of 

the unfavourable economic situation. 

The poor prospects of agriculture in Botswana have increased the 

labour migration to neighbouring countries. An estimated 40 000 

people from Botswana ore working in South African mines. These 

workers - a high percentage of about 6% of the total population -

ore urgently needed to develop their own thinl1' populated country. 

Development Outlook 

In general the economy of Botswana is doing quite well. The main 

future issue of economic planning will not be mo:-e growth by all 

means, but rather a more balanced gro.vth. Especially the small 

subsistence farmers must receive a better chance to catch up with 

owners of large cattle herds and with the general development in the 

country. This wi II be possible only by improved cultivatio:i methods 

and ad justed ogri cu lturo I mechon ization. 

Botswana as a whole cannot be considered as .J poor country. 2 .4 

million heads of cattle (3.5 per capita) mean a considerable hidden 

we-:ilth. The per-capita income of R 200 ?· 1. at an economic gowth 
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rote of 15% is also quite impressive. The poor hous:ng standard in 

many Bo!"swonion vi lloges should not be token as o yardstick of living 

standards. Cottl~-oriented people ore not very consumer-minded. 

Individual freedom and prestige ore ranking high among their priorities. 

There i5, however, o strong drive towards foster deve lopme:'lt now. 

Especially the younger generation wonts better education, more jobs 

and modern housing as well as more food and consumer goods. 

Economic planriing in Botswana will have to take these changing 

needs of vi lloge people into account. 

Botswon'l hos good econo:nic prospects in mining and mineral recovery 

(copper, nickel, coal, salt). This wi II strengthen the general national 

economy, but usually it hos only slow effects on development at 

village level. Agricultural mechanization must be the instrument to 

counteract any unbo lanced development. 

The prospects for large-scale industrialization in Botswana are limited 

because of the sma II and scattered home market. Tl-iere are, however, 

excellent prospects for small-scale industries which are linked to build

ing and construction activities and to processing of ~ocal raw materials 

(ago-industries, leather, etc.). 

The existing and future small-scale industries in Botswana urgently need 

an indigenous engineering industry for technical support and supplies. 

Ther~ is the opportunity of laying the foundation for an indigenous 

engineering industry by establishing the manufacturing plant for agi

cultural implements . 
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Policies and Trends 

The Government of Botswana is actively promoting agricultural 

modernization and rural develop:nent in order to 

improve the income situation of subsistence farmers, 

reduce the country's dependence on imports in general 
and specifically from the South African economy, 

diversify and find a brooder base for a growing population 
outside stock forming, 

counteract excessive migration to the capitol of Gaborone. 
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It hos been recognized in Government Deportments that agricultural 

modernization and improved cultivation methods ore a must in Bots

wal"!r if a balanced growth pattern is to be found. Extensive research 

work is done in this direction by various universities and institutions. 

There is a sound power base ova i lob le for mechon izot ion in Botswana. 

Fortunately the use of draught oxen and animals is quite common, 

having been introduced fro;n South Africa a long time ago. There 

are an estimated 200 000 draught oxen in action. 
1
) The present fleet 

f b 1 000 • • 2) b • • o tractors - a out m operation - appears to e increasing 

by 15 to 20% p .o. The growing tractor fleet and the considerable 

reservoir of trained draught animals are forming a strong basis for 

more mechanization. 

1) Calculated from Agricultural Survey 1971/72 and 1972/73 

2) 1973 statistical figure = 815 plus calculated imports in 1974 
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Settlement Pattern 

It appears that more than 90% of the total population in Botswana 

live in rural areas. People ore concentrated in rather large villages 

with up to 20 000 to 25 000 inhabitants. Fonners move out of these 

villages during the agricultural season to stay on their lands or cattle 

posts. Thus they are usua I ly hov ing two or more homesteads. Houses 

ore traditionally of simple clay construction with thotchea roofs. Now, 

however, there is c strong tendency towards permanent brick houses 

in villages. 

The rather large villages in Botswana ore offering themselves as ex

cellent "development poles" which con keep money circulating within 

their spheres (high mu!tipl;ing effect). But the primary generation of 

income will depend on agriculture for a long time to come. Improved 

agricultural methods and productivity ore the basis on which trans

formation of traditional Botswana villages into modern townships will 

toke place. 

Botswana villages are already quite impo:-tant trading centers. It 

appears to be not difficult to reach formers with better supplies (more 

implements, spare p.lrts, new ideas) if some reorganisation takes place. 

A considerable proportion, especially of technical trading, appears 

to be in the hands of foreigiers (South Africans); they are purely 

profit-oriented and without any development or service interests. 

Cultivation and Forming Methods 

On the average 200 to 600 .nm of rain fa I ls on Botswana lands per 

year, but with great variations. There may be severe I successive 

years with extremdy little rainfall followed Gt years with heavy 
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thunderstorms and hai I. Due to the unpredictable climatic conditions 

subsistence farmers are running extraordinary high risks of crop failure 

(estimate: one complete failure once in five years). It appears as if 

farmers ore responding to these risks by investing as little money and 

effort as possible. The traditional way of cultivation is soNing of 

seed over fields and ploughing in. Seed covering and preparation of 

the soi I for moisture absorption is thus done in one operation. Much 

seed is lost due to inadequate covering (too deep or remaining on the 

surface}. Moreover, weed control is locking. Crops ore competing 

for moisture with usually much stronger weed plants. 

Botswana has 130 000 to 230 000 hectares under cultivation l) depend

ing on rain expectations. Up to 30% of the planted area is not 

harvested due to failure. Ploughing is usually done by using drought 

oxen and other cattle. There ore some 1 000 tractors which at presen~ 

appear to be covering less than 20% of total soil cultivation work. 

Oxen ore sti II to be a major source of power for a long time to come. 

Even if primary tillage can be shifted to tractors, oxen will definitely 

work more econo:nically in secondary tillage and short-haul farm trans

ports. Oxen are advantageous whenever slow wo~k and much id le 

time ore involved. Their "fixed costs" ore negligible. 

Secondary ti I loge is not yet common in Botswana, as mentioned before. 

This is demonstrated by the number of implements in use. Some 

53 700 farmers in Botswana use drought oxen. BJ 000 ploughs ore 

in use, but only 5 700 planters and harrows and 4 000 cultivators.
2

) 

Major crops in Botswo:io ore sorghum, maize and millet. Average 

yields ore extremely low - only about 300 kg per hectare on the 

overage over a five year period. 
3

) This compores with 1 000 to 1 500 kg 

1968-1973; Statistical Abstract 1974 

A 1ricultura I Survey 1971/72 

3) Statistical Abstract 1974 
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per hectare and m~e which ore achieved with modern methods in 

other dry countries. 

It hos been tested and proved that overage yields in Botswana con 

be tripled if formers change over to new cultivation techniques. 
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This means mainly in-row planting (using planters for controlled cover

age), weed control in between rows and strict moisture conservation 

by adjusted tillage methods. 

Botswana farmers urgently need more planters and tillage tools for 

improved cultivation techniques - ideally a toolbor to which all of 

these implements con be fitted as required. 

Stock Forming 

Generally stock forming in Botswana compares relatively well with 

other countries. Some 19 .5 tons of meat p.a. were produced per 

1 000 head of cattle in 1973 (Appendix 2). But there is obviously 

still much scope for improvement. Some 11% of the national herd 

died a natural death in 1971/72 while a mere 8% were slaughtered. 

Only 5% of all stock formers sold young fat cattle less than 3 years 

old. 1) Interpreting such statistics it must be assumed that Botswana 

cou Id eos i ly double her meat output if stock farmers were induc Jd 

to sel I the cattle in time instead of letting it die of old age or 

because of lack of food and water. 

It seems that quite substantial crop damage is due to uncontrolled 

stock farming. lm;:x-oved stock forming must be o major issue of the 

future agricultural policy in Botswana, and in parallel to more 

Agricvlturol Survey 1972/73 
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mechanization. Improved methods in stock farming mean controlled 

grazing (fencing), fodder conservation, improved water supply, ad

justing the number of cattle, cattle sp~aying posts, etc. There is 

considerable interlinkage. A manufacturing plant for agricultural 

implements can also provide the important market of stock farming 

items. 

Form and Village Trans ports 

It is obvious that t:onsports ore ploying a vital role in a country as 

wide as Botswana, and especially on fonn and village level since 

farmers usuo I ly have got two homesteads. 

No statistics are available showing the number of animal-drown carts 

in the country. It seems, however, as if most of Botswana's subsistence 

formers do not own or have carts as yet. They wi II be in urgent need 

of some form of form transport as soon as they raise their standard 

above subsistence farming. Obviously any surplus products grown 

have to be brought to the market. 

Long loading and idle times are involved in farm transports. Under 

these conditions animal-drawn carts are more economical than tractors 

(because of low fixed costs) as long as short hauls and rough roads 

are involved • Thus a large market for an ima I-drawn carts con be 

expected . in Botswana. The number of subsistence formers owning 

draught oxen or other animals is estimated at 40 000 in Botswana •
1

) 

With this number it can be safely assumed that there is a rotential 

market for animal-drawn carts in tl--e neighbourhood of ct least 20 000. 

Traditionally used sledges
2

) are obviously outdated and will not be 

used any more in the future • 

1) Agricultural Survey }971/72 

2) Photograph, Appendix 12 
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The proposed production of a toolcorrier - convertiblP ~o a 0.5 ton 

cart - con cover port of the described market potential. A certain 

other part of the demo:id will go for carts with higher carrying capacity. 

Consumption of Energy and Engineering Products 

Energy co~sumption in developing countries is usually rising at double 

the rate of increase in per-capita incomes. Closely linked is the 

consumption of engineering products (engines, machinery, transport 

equipment). Consumption of engineering products usually gows at 

about one and a half times the rate of per-capita incomes.
1
) 

No detailed statistical figures are available in Botswana which would 

show consumption of energy and engineering products. Import figures~) 
however, are giving an indication. 

Mineral fuels and 
re lated products 

Machinery and transport 
equipment 

1972 
Mi Ilion Rand 

3.8 

33.6 

1973 
Million Rand 

6.0 

40.8 

+ 57% 

+ 21% 

Mineral fuel imports reflect some oi I price increases, but the growth 

rates should be convincing. 

Botswana with her economic growth rote of 14% p.a. must expect 

rapidly increasing demands in energy 1nd engineering products. She 

urgently needs an indigenous engineering industry if she does not wo.,t 

to fall into a state of complete technological dependence. 

UN: Engineering Industries 

Sta ti sti ca I Abstract 197 4 
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There can be no doubt that in future also remote farming communities 

in Botswana wi 11 wont to use more po.ver and engineering products. 

Demand will arise in windmills, oxen, tractor, diesel, or electric 

driven pumps, threshing, milling, cutting, and other machines. The 

country will need an engineering industry in general and at least 

one manufacturing plant to cover the specialized demand of the 

agicultural sector. 

The Market in Agricultural Implements 

At present Botswana is importing practically all of her ag-icultural 

implements and technical equip-nent from or through South Africa. 

The available statistics appear to be reliable with regard to value. 

The Customs Department, ho.ve\•er, has no figures with regard to 

quantity. Only an estimate of the number of agricultural implements 

and animal-drown equipment an the market con be given. 

Botswana has been importing soil cultivating equipment and machinery 

worth 418 000 Rand in 1973 and worth 188 00~ Rand in 1974 (without 

spares and shares). De.Jucting 25'Yo for tractor end other equipment 

and taking an average price of R 40 for an animal-drawn implementl) 

the approximate annual import figures ore as follows. 

7 837 units in 1973 

3 525 units in 1974 

animal-drawn ploughs, cultivators, 
harrows and planters 

These figures compare with a total nu11ber of about 98 500 implements 

in use in the country
2

) and mean combined sales for replacements and 

a growth of only 3.5 to 8% for animal-drown implements. 

Estimates of Customs Department and traders 

Agricultural Survey 1971/72 
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Botswana is facing a serious problem by the fact that supplies of 

animal-drown equipn,ent from South Africa are drying up. South 

African manufocti.,rers are mainly supplying their home market and ore 

changing their production lines to tractor equipment. They hove no 

longer much interest in the small-scale business of animal-drawn 

implements and relcted ofter-soles-services appear to be extremely 

poor. The low turnover in the animal-drown agricultural implements 

market is to be attributed to the difficult supply situation which must 

be seen in the ligl,t of an already existing shortage. 15.9% of formers 

reducing their 

. I 1) imp ements. 

ploughs in the 

planting operations in 1971 gave as reason a lock of 

There is also the huip gap between the number of 

country (83 000) and planters (4 000). It was described 

under section 3.2.2.2 above '.-'.at in-row plcnting (use of planters) will 

be the most important step in improving overage yields and agricultural 

productivity in Botswana. 

In comparison, 152 new tractor registrations were recorded in Botswcno 

in 1973.
2

) According to calculations fro:n import values about 200 

trocto;s must hove been imported in 1974. 

The existing few local engineering workshops in Botswana ore ma1<ing 

only a small contribution to the agricultural implements market by 

batch mci:"lufacture of some trailers and pumping .>ets. Their capacities 

are insignificant in relation to demand. 

Local Technology 

Due to their size Botswana villages ore attractive for trodes of all 

kinds. There ore shops offering a variety of consumer goods, textiles 

and hordwa:-e. The range, however, is still very limited. Spare ports 

1) Agricultur1.11 Survey 1971/72 

2) Statistical Abstract 1974. 
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supply 1s a serious problem in Botswana, and it is also quite difficult 

to get technical row materials in many villuges. 

It seems as if most of the lo(ge Botswonion villages do ho·.1e o traditional 

well-trained blacksmith. Besides, !everol "engineering brigades", 

"carpenters brigades", "builders br~gades" etc. have formed in recent 

yecrs. They ore stimulating technical training and activities and 

cc.,, be considered as a promising base for an improving level of tech

nology in villages. It must be remembered, however, that techni<:al 

dependence on South Africa has been total in the past, and there is 

o need to p-omote self-reliance in Botswana now. 

There ore o few engineering workshops in the towns of Botswana. They 

are engaged in light engineering such as welding, car repair and 

general jobbing. The total number of skilled workers employed, how

ever, is probably not exceeding 100 in the whole country. There is 

no foundry nor forginy and modern machine shop as yet in Botswana 

except for the internal mciintenance workshops in t!1e mining areas • 
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The Nature of the Problem 

It is being realized that Botswana must improve the technological 

level and productivity of her agriculture on .J brood basis in order to 

better feed a growing population, 

reduce dependf!ncy on food imports, 

improve the income situation of subsistence farmers 
arld find a pattern for more balanced g-owth, 

create on economic basis for modernization of villages 
(job opportunities, health, education), 

counteract excessive labour migration to South African mines 
and to ~rbnn areas of Gabarone growth center. 

In the semi-arid climate of Botswana agricultural productivity can be 

raised by introducing impro..,,ed cultivation methods which must aim at 

better moisture conservation and more rational use of draught power 

(minimum tillage, in-;ow planting, weed control). The risk of crop 

failure must be reduced in absolute terms and in relation to cultiva

tion efforts (less draught power required means less costs). 

The principles of better forming are known in Botswana. To meet the 

needs c.,f Botswonian farmers and agriculture a special implement, the 

too I bar named 

MAKGONATSOTHLE 

hos been developed. The problem remains to produce this toolbor 

in large numbers and get it through to subsistence formers fer u~.e on 

a wide scale . 
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The need to toke up volume p:-oduction of the "Mo'<gonotsothle" in 

Botswana for raising the agricultural productivity runs parallel with the 

urgent need to establish on indigenous engineering industry in the country. 

A fast developing country like Botswana need!; an engineering industry 

if it does not wont to fall into a state of cooiplete technological 

dependency. 

It is concludeci that the manufacturing plant for the "Makgonatsothle" 

tool carrier in Botswana must be established with wide scope for growth. 

It should serve as a bocking and pilot plant for a general engineering 

industry. 

The Size of the Problem 

Botswc.ino will hove a population of 790 000 by 1980.
1

) At that time 

she wn I hove to p'."oduce SOi_le 150 000 tons of gain plus 150 000 tons 

of other products (potatoes, etc.) if she wonts to be selfsufficient. 

The cultivated area which at present covers up to 230 000 hectares 

needs to be extended only on a small scale if the overage yiC'ld can 

be pushed up to 1 000 kg per hectare a year for cereals and twice 

~hat figure for starch products. This is possible by improved cultiva

tion methods. 

On the nctional level there is no shortage in draught power. Botswana 

wi 11 have a fleet of some 2 000 tractors by 1980 if the present growth 

rotes continue. These troclors might account for 150 000 hectares of 

land cultivation p.a. if they concentrate on primary tillage (contract 

basis, etc.). 

1) Statistical Abstract 
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Secondary tiHage and farm transports should be left to animal power 

as far as possible. At present Botswana has got 200 000 draught oxen 

and other animals. With improved implements (toolbor) one team of 

oxen (4 animals) can be expected to easily cultivate 5 hectares p.a. 

Given sufficient equipment ox-powered farming can cover 250 000 

hectare!. 

At present 53 000 farmers in Botswana are using draught oxen and 

other animals. The agricultural modernization probiem boils down to 

the point that the:;e farmers must be supplied with mo:-e and better 

implements as soon as possible. There is no other way to achieve 

selfsufficiency in food production. local manufacturing of agricultural 

implements must be taken up with a view to 53 000 farmers as potential 

buyers. 

The potential for an indigenous general engineering industry in Botswana 

is to be seen against the following figures: Imports in machinery and 

transport equipment amounted to 40.8 million Rar.d in 1973. Imports 

can be expected tc. rise above 100 million Rand in 1980 (15 to 20% p.a.). 

Machinery and transport equipment up to a total val1.1e of more than 

500 million Rand will be in use by then. Maintenance and rep::1ir 

work connected with this investment alone will provide 2 000 to 

3 000 jobs even if repair costs are estimated at a low 5% p.a. and 

the turnover per worker as high as 8 000 to 10 000 Rend p.a. This 

workforce cannot operate efficiently without supporting facilities sur.h 

as foundries, modern machine shops, etc • 
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3 .2 .4 Project Recommendations 

It is proposed to establish a manufacturing plant for agicultural implements in 

Botswana as soon as possible within the following scope of planaing. 

3.2.4.1 Production Programme 

In the first phase the proposed manufacturing plant should start with 

a bask production of 

500 to 1 500 11 Makgonatsothle 11 toolbars p.a. 

This is a relativelr small volume in relation to the market potential 

(53 000 formers). Limited slt:i II and management capacity in production 

and distribution suggest to start on a modest scale. 

Soil wearing ports, castings, axles and tyres for the toolbars will be 

bought as subsupplies from neighbouring countries during the first phase. 

Production will start with the desigi which is presently being tested. 

It is assumed that desigi improvements will be made continuously in 

accordance with field experience. Adjustments will have to be made 

in connection with avai k' ! subsupplies and requirements of efficient 

volume production. Thus details of desigi need not be discussed at 

this stage. It is important, howe..,er, to avoid serious mistakes. 

lntrod•;ction of toolbars in a West African country suffered a serious 

setbCJck when rubber tyres got punctured il'l thorny artas rendering 

this implement unusable to formers. Standardization is important to 

guarantee interchangeability of ports and spores • 
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It is expected that a certain number of fanners will accept the soil 

cultivating functions of a toolbar but is not satisfied with the function 

as a cart (which is a technical compromise in any toolbar design). 

Such formers will want a high-performance cart in addition to culti

vating implements. Other farmers may have a cart ulready and re

quire only cultivation tools. 

In view of the above and also with regard to seasonal fluctuations in 

demand the proposed manufacturing plant must include in its programme 

right from the start at least the following products: 

one or more cart designs for animal draught (Appendix 8), 

individual planters, cultivators and harrows, 

s-nall machinery such as maize shellers, seed treaters, 
chaff cutters, hand seeders (Appendices 9 and 10). 

An exchange of desigu with other countries, especially wir!i Lesotho 

and Swazilond appears feasible. !\Jo additional development '·ork 

should be required. The toolbar n<1r-1ed 11 Makgonatsothle" might be 

assembled in Lesotho, and Bottwr.ma might take in exchange cart 

desigis by using always the same subsupplies from outside sources 

(economics of scale). 

3 .2 .4.2 Production Facilities 

The proposed production progamme for tooll:.-::irs plus sideline products 

wi II y ie Id a tum over of about 500 000 Rand ii the ~econd year. At 

this time the factory wi II employ an estimated 70 people including 

trainees. The factory will require working premises of 700 sq.m 

with scope for expansion and 10 000 sq.m of ground including 

reserve land • 

I 
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The possibility of getting subsupplies from appropriate neighbouring countries 

<1lbws Botswana to bui Id up tne proposed manufacturing plant in 2 (or more) 

stages. The manufacturing process in the first stage wi II merely involve 

cutting, shearing, punching of sections and plates, 

bending, heatin~, 

drilling, 

welding, spot weld:ng, 

painting, 

small machine work. 

A list of machinery and equipment required is given in section 5 below. 

h wit! be possible to increase the output during the first phase by 

adding some more equipment and subsequent recruitment of additioni::il 

labour, if required. Some of the machine capacity will be blocked 

by trainees (building up skills for the second phase). For this reason 

a generous capacity layour is required. 

Proposed Development 

The proposed manufacturing plant for toolbars and agricu ltura I implements 

in Botswana should enter its second phase after three to four years. 

By then it must be in a position to supply a more ...:.:veloped and ex

tended market. Production volume, production progamme ond degree 

of integration are to be extended. In the second phase the pro

duction programme may include: 

- some tractor equipment, 

- theshing machines, 

- equipment for hay-ma'<ing and fodder conservation, 

- storage equipment, 

- windmills, 
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- onimol-o?f!roted automatic water pumps, 

- equipment for stock fanning 
(fencing material, etc.), 

- spraying equipment, 

- forged tools and parts. 

:n most cases existing und proven desi9'ts can be copied, but some 

develoJXllent a:id adjusting work will still be required. 

In the second phase the manufacturing plant will need 

- drop forging equipment, 

- bigger mechanical pressies, 

- a foundry, 

precision lathes, 

- -n i II ing and year cutting machines, 

- heat treatment and hardening fac:lities. 

-83 -

The second phase involves considerable investments; the above units 

and capacities ore indivisible to a large extent. 

There will be the temptation to branch out into manufacturing cf 

equipment for the constn;,ction industry since o boorr. in this sector 

is to be expected (most of the additional national income goes into 

construction). 81Jt it is st1·ongly recommended to establish o separate 

factory for this purpose. 11/ionufocturing of agricultural implements 

and construction equipment in one factory will mean a dilution of 

management capacity, experience and development efforts. There can, 

of course, be on exchange of components (castings, gears) and sub

supplies (standardized parts) as far as practicable • 
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Location of the Manufacturina Plant 

It is recommended to put up a completely new plant for the proposed 

manufacture of toolbars and agricultural implements. The plant should 

be located at the railway line (to facilitate supplies} north of Gabarone 

(see map, Appe'ldix 11}. A location there will facilitate communica

tions to farming areas as well as to sources of supply. 

Marketing Strategy 

The proposed manufacturing plant for the "Ma1<gonatsothle" toolbars and 

other ag!"icultural implements in Botswana has got the advantage that 

it can draw (relatively) readily on subsupplies from appropriate other 

countries {common customs area). This means that it can start with modest 

investments and modest skills, a fact which wi II contribute geatly 

to favourable cost prices of proc'· 1cts. 

The proposed manufacturing p!1Jnt has got the further advantage that 

it will be producing a main product for which the re is no immediate 

cor.1petition. In its anima I-drawn version the toolbar is not produced 

in South Africa and competing imports from overseas are very unlikely 

because of transportation co~ts. 

Another advantage of the proposed manufacturing plant are the rela

tively low labour costs. 

With the above- advantages the proposred ma;"'lufocturing plant will be 

enjoying a rather strong position if the product is good and accepted 

in the market. So it can be expected to wo·k economically • 

_j _______ _ 
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It is quite clearly in the notional interest that the proposed manufactur

ing plant fol lows the strategy of maximum volume production with 

relatively low profit margins. This will necessarily lead to on agree

ment wi~h the Government whereby the manufacturing plant wi II work 

on a basis of cost plus fixed profits (it needs profits for dividends 011d 

development work). The Sovernment then will open the way for the 

manufacturing plant to shore in institutional resources: 

The Ministry of Agriculture 

could geotiy help in accelerated penetration of the market 
through existing extension services (demonstration, etc.) 
and through careful dosage of subsidies and incentives. 

Go.,.ernment Development Projects 

could help in soles and distribution (engineering brigades), 
The costs and burden of building up ~., own agency 
network should not go to the factory (limited management 
capacity). 

Universities, lnternotional Research Institutes and Organisations 

could help 1 n research and development for new implements 
cis required by changing technologies (preparation for second 
phase). 

In the first phase the proposed manufacturing plant should concentrate 

on production and on achieving quality products. The factory should 

not devote much of its o.vn funds to development work and building 

up an own sales network. ·1he soles organisation should tCJke the 

initiative, but use the activities and assistance of brigades and govern

ment institutions and experts of ceve lopment projects, etc. as much 

as possible. 

It might also be checked whether regional agencies for the products 

might be given to existing lo:al engineering brigoc.Jes 1 thereby giving 

them a chance to gain a foothold and experience in technical 

business, maintenance, assembling (to a certain extent) and repair • 
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They could attract additional business as their experience and the 

income position of formers gow. Relations between the manufacturing 

plant and "engineering brigades" - if they ore to toke over the 

agency - must be strictly on business terms. 

Licensing and Know-HoN Agreements 

Vii th volume production of the "W.akgonotsothle" toolbar a royalty· 

will become due to the "Mochudi Farmers Brig:Jde" for development 

work invested into this machine. The royalty is col-::ulated 1Jt 15 Rand 

per machine. The royalty title might be partly or totally capitalized 

and converted into stock. An agreement is to be made with the 

11 Mochudi Farmers Bri g:Jde 11 for smooth transfer of know-how and for 

settling the question of royalty title and future practical cooperation • 
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3 .2 .5 Plant and Production Characteristics 

The following preliminary data on production and production costs ore given for 

the first phase of manufacturing. These data need loco I cross-checking os project 

plans progress. 

3 .2 .5. 1 

I Production 

Productio:i Programme 

For the first phase of the project the production progomme is fore

seen as follows. 

Year Year 
1 2 

Year 
3 

I "Makgonotsothle" toolbor 500 machines 1 000 machines 1 500 .11ochines 
I Average weight 300 kg 

complete I 
Sideline pr.Jducts: ... 
Oxcarts 100 carts 150 carts 200 carts 
Average weight 280 kg each 

Small items I 10 tons 15 tons 20 tons 

I Toto I Output In Tons 182 I 348 516 

A detailed estimnte on production costs will be given for the first 

two years. A forecast for the third vear would be unrealistic as basic 
I 

improvements and design changes will have been made by then • 
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Land and Buildings 

An area of 10000 sq.m. will be required including 11edium-term 

reserve land. So.-ne ac' jacent land shou Id be kept free for long-term 

planning. The following buildings ore to be erected. 

Price per sq.m Total 
Area in sq.m in Rand Rand 

Manufacturing area 500 70 35.000 

Storage area 100 80 8.000 

Office space 100 90 9.000 

Total 700 - 52.000 

The factory needs easy access to the railway. Land requirements 

for an eventual railway siding ore not included in the estimate. 

It is estimated that 10 000 sq .m of developed industria I land (rood, 

power, water) will cost 10.000 Rand. 

Machine1y and Equipment 

I 

Essential machinery and equipment for the first phase of ma:iufactur

ing ore given in the following table • 
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1 

I 
I 

Machinery and Equipment 

: 4:i ton poNer press 

Lathe 250 x 2000 :nm 

Saw 

Drill press 

r Drilling machine l Grinder 

: Rollin1 ,,achine 

Sheet bendi~9 press 

Shearirg machine 

Forging hearth with blower 

Electric welder 

I Hand g- i nde.

' Hand dri I ls 

Power nibbler 

Air com press or 

Paint spraying equipment 

Gas torch 
I 

Punches, dies, mochhe cutting I 
tools 

Hand tools I 
Sub-Total 

Jigs and fixtures, materia 1 racks, I 
too! cabinets 

Work benches with vices 

Quantity 

2 

2 

2 

6 

2 

2 

2 

' 
20 I 

I 

; Estimated Price 
per Unit cif Tot'll Price 

Rand Rand 

4.500 4.500 

4.000 4.000 

2.000 2.000 

1 .200 2.400 

1.000 2.000 

250 500 

2.000 2.000 

1 .500 1 .500 

1 .500 1 .500 

1 .200 1 .200 

500 3.000 

200 400 

75 150 

500 500 

1 .500 l .500 

l .500 1 .500 

250 500 

3.200 

2.650 
I 

35.000 

I 2.000 I 
100 I 2.00() 

' 5 to:i truck 

i 
-7-1-2-:000 -·---r 12.000 1 

1 .5 ton truck 

Internal transport equipment 

I I 

: 3.000 ~000 I 
! 2 .000 
I --- -----~ 

Tote.I Costs 56.000 

,. 

t 



• 

Kl E "\:SAU tv. B ERA-1·u NG EN - 90 -

The astimated prices ore 10 be token as a!'l ave:-age and as a guideline. 

It is recommended to se.ect sturdy a-id !'lOt too sophisticated machine to:-ls. 

3.2.5.4 Raw Moterio I Require:nents 

During tr.e first two year~ of ope:-aricn the raw material and subsupply 

inputs ore estimated os listed belo·-. Exact supply prices depend on 

ind ividua I negotiatior.s. 

I Material 

I 
Axles for toolcarrier, 
whee Is and tyres, 

500 first year 
1 00~ seco.-id year 

complete with 

·Axles for oxca;ts, cO!Tlplete with 
1

1 

wheels and ~res 
H>O first year 

· 150 second year 

Mi Id stee I bars, channels, sections, 
!>lates 
168 tons first year 
330 to:is second year 

Special steel and other subsupplie!i, 
plo.Jg!i and soi I wearing ports, 
chains, colts and nuts 
20 tons fir st year 
40 tons second year 

Consuma!Jles, paint, weldin~ rods, 
oxygen, to~ls, miscellaneous 

Total material costs 

·-~~-- --~-------

Pric.e 
Free Factory 

Rand 

500 per ton 

Total Costs 
1st Year 

Rand 

10.000 

4.000 

110.00·J 

·1otal Costs 
2nd Year 

Rand 

20.00~ 

8.000 

225.000 
-----·-~-------
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Energy and Water 

The pro;:>osed '11a!'lufocturing plant will need powe:- sup?IY o~ 50 KVA 

in the first phase. Tota I p~.ver consumption in the first two years is 

estimated as folio.vs. 

First year 30000 kWh 

Second year 60 000 k VV'n 

Water costs: 700 Rand / first year 

Stoff Reouirements and Expenses 

Unit Price 

x 0.06 

x 0.06 

Toto I Costs 

1 .800 

3.600 

800 Ra:id / second year 

The following staff requirements and 01nual expenses art to be expected 

in the first two years. 

Ernployees 
I Annua ! Expenses 

Total An:iuol Costs I pe~ Employee 
1 Rand 1st yea:- I 2nd year ht yea:- I 2nd year 

I . 
' ~ Management 12.000 12.000 
. 

12.000 

Prod•Jction 

- upper ma1ogemf'nt 1 
- middle ma!'lageme:it . 2 
·• ski I led labo:.1r 10 
- unskilled labour 

and troi.1ees 15 

Adm ;n 1stration 

- upper ma.,ogernent 1 
- office staff 2 
- unskilled labour 1 

Sales I 
- up?er management 1 

- office staff 2 I 

.. 
~ 

20 

30 

1 
4 
2 

1 
3 

6.000 
~.000 

2.100 

1.500 

6.000 
2.600 
1.500 

6.000 
2.600 

6.0:lO 
6.00:> 

21 .000 

:2.500 

6.000 
5.200 
1 . 5(J0 

6.00·J 
5.200 

6.000 
9.000 

42.000 

45.00J 

6.000 
1 J.400 
3.000 

6.000 
7.800 

Development/Design 

- upper maMgement 1 l 1 I 6.000 6.000 
1 

6.0·:>0 

- ~raughtsmcn -T __J_ ____ __ ! ___ _i_ 3.000 3 -~~ +-:~~:i:i-~ 

Total ___ 1_ __ 3_8 ___ _l ___ 7o ____ l_ ____________ i_OJ.4~~ _i 1~~--~~- __ J 

' 
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Estimated Investment Costs 

The following table gives a summary of costs. 

Land 

Buildings 

• Machinery, equipment and tools 

Lu:npsum for staff training during 
investment peiiod 

Miscellaneous 
plannir.g costs, insurance, installation and 
start-up contin9encies (40% of machinery ••• ) 

1- Investment in plant and equipment 

. ~-Cost of capitol procurement and interest during 
construction (8%: half of 160.400) 

Working capitol (35% of first year's 
motc:-iol requirement) 

Toto I Investment 

Investment per employee 
(on first year's employmer.~ figure) 

Costs 
Rand 

10.000 

52.000 

56.000 

20.000 

22.400 

160.400 

6.416 

40.250 

207.066 

5.449 
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The investment costs per employee ore co:nporotive!y low which finds 

its explanation 1.1 the no"l-SOf.>histicated manufacturing :xocess in the 

first phase (use ::>f subsuppiies) • 

--- ~ 
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Th·! onr.uo I operating costs in the first and second year con be 

summarized ::is follows. 

1st Year 2nd Year 

Ccsts of materials a;id subsuppl:es 
(section 3 .2 .5 .4 above) 116 .000 225 .000 

Wages and s:ilaries 100.400 162.200 

Energy and water 2.500 4.400 

Li _ense fees 7.500 15.000 

Misce llarieous 
(Public relations, stationery, insurance, 
training expenses) 3.000 6.000 

Toto I operating costs I 229.400 413.100 

Wages and salaries going into the operating costs of the first and 

second years contain a considerable training component by which 

the succeeding years of operation will benefit. 

Price and Profitability Caiculation 

- 93 -

The proposed manufacturing pl.:>nt wi 11 be en joying o monopoly ~sir ion 

in the Botswo:io market with its main product, the "Makgonotsothle" 

toolbar. To a certain extent the factory con fix the selling price 

ex works at its own discretion as long as the price remains attractive 

to formers (fovourol:>le cost/ benetit relation). It is suggested to 

fix a price at a le· ... el to achieve o:i overt:Jg gross profit vf 15% 

which results in a net profit of 10.5% (co:npony tax = 30%) • 

I 
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~irst Year Second Year 
Rand Rand 

Annual operating costs 229.400 413.100 

De~eciation 

4% on buildings (52.000) 2.080 2.080 
10% average c-n machinery, equipment 

and tools + miscellaneous (78.400) 7.840 7.840 

Interest on loans 
8% on ha If of 160 .400 6.416 6.A16 

10% on half of working corital 2.012 2.012 
(half of investment covered by equity 
capital) 

Total costs 247.748 431.448 

Total sales, turnover 
(to ta I costs + 15%) 284.910 496.165 

Profit before taxes (to ta I soles - tote I 
costs) 37 .162 64.717 

Taxes = 30% 11.148 19.415 

Profit after taxes (= about 10 .5% of 
tota I costs) 26.014 45.302 

Net cash flow 35.934 55.222 

= turnover 
/. expenses annua I oprtoting costs - -

/. interest on loons 
/. taxes 

The pay-back period wi II be less than four years if pr~uction in

creases further as planned in the 3rd and 4th years (tota I ir.vestm'?nt 

of 207 .066 : net cash flow = pay-back period). 

The following apptoximote soles prices ~x works result from t~1e 

above cost and rxofit calculations • 

' 
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First ~eof Rr.md 

490 Rand Mok gonatsoth le toolbor x 500 245.000 

175 Rand oxcart x 100 17.500 

2.241 Rand ton of small machinery x 10 22.410 

Tota I turnover first year 284.910 

Second ~ear 

441 Rand Mok gonatsoth le toolbar x 1000 441 .000 

157 Rand oxcart x 150 23.550 

2.108 Rand ton of $me.. 11 machinery x 15 31.615 

Tota I tum over second year 496.16.5 

1,, the third year prices can probably be reduced again by a further 

l 0%. It is obvious that production costs \Jre highest in the fi(st yeor. 

Prices must al so be high to ovoid losses. 

The Government of Botswana and organisations interesttd in rapid 

modernizatior. of agriculture might subsidize high costs of the start

up phase by 

providing low-cost land and buildings, 

granting tax hclidays (3 years~, 

p:-oviding credits at low interest rates, 

providing machin~ry grants, 

providing free expert advice, 

providing training subsidies (fellowships), 

assi ,tina in bulk purchase of rcw materials. 

With ~ome assistance as outlined above it should be possib!e to sell 

the 11 Mokgonotsothle 11 tool..iar at a price of about Rand 415/piece. 

The prototypes (of lo..ver quality) which ore presently sold in the 

mo(ket ..:i:-e token up ot this price • 

•• 
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ln~titutiona I f rarnework 

After completion of the mission's field work in connection with this study 

a wrap-up meeting was held at the Ministrl of Finance and Development 

Planning in Gaborone on 5th December, 1975. This meeting was attended 

by representa•ives of rhe 

- Ministry of Agriculture, 

Ministry of Finance Developnent Planning, 

- Ministry of Commerce and Industry, 

- Ag-icultural Research Station, 

Botswana Enterprise Development Un:t, 

Botswana Development Corporation, 

- Mochudi Farmers Brigade, 

UNIDO (mission members and Regional Adviser on 
small-scale technology). 

All participants at the meeting supported the need for estc~ lishment of a 

manufacturing plant for agricultural implements in general and a toolbar as 

the "Makgonotsothle" in particular. The conclusion was reached that a 

promotion group should be formed to prepare the implementation of the project. 

This group can be expected to be E:stablished and active meanwhile. 

The proposed manufacturing pl ant for the "Makgonatsoth le" toolbor and other 

agricultural implements in Botswana requires a i:orT"pany structure which blends 

government development interests with private entrep."eneurship. Ideally the 

company should grow into a public company with wide distribution of shores. 

Provisionally it hos been proposed to divide shareholdings between: 
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BOC - Botswana Development Corporation 
(Government and banker interest) 

Mochudi Brigade Trust 
(Regional and promoter interest) 

Bfl)U - Botswana Enterprise Development Unit 
{Holding for private entrepreneurs) 

Local or foreig'I engineering companies, if intere!ted 
(Know-how influx, link-up with subsuppliers, etc.) 

(45%?) 

(20%?} 

(15%?) 

(200k ?) 

Tl,e risk capitol (stock) should be about 50% of the investmer,t m plant 

and equipment as given under section 3.2.5.7 = R 80.000. 

- 97 -

It appears important that the "New CNnpany" rei:eives a maximum of manage

ment assistance from its shorenolders (bonkers' advice, cooperation with 

government, regional development interests, etc.). The technical side of 

production is definitely easier than 3etting the produced equipmenr throush 

to poor subsistence farmers (need for credit sche:nes). 

As described before, the major aim of the "New Company" muit be gowth. 

The enterprise wi!i not be viable in the long run if it does not invest in 

additional machinery (foundry, pr~sses, machine shop) i:i 3 to 4 years' time. 

This means that the "New Company" cannot do without profits, and the 

profits must go for re-investments over a !onger period. Shareholders wi II 

hove to accept this necessity • 

-- ,., 
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3.2.7 ProtJesed UNIDO Assista.,c 

UN IDO-UNDP cou Id assist in the implementation of the desc;-ibed prQject by 

the fol lowing. 

3.2.7.1 Assigiing a Project Manager 

Substituting the top management as budgeted under section 3.2.5.6 above. 

He sho,Jld be an experienced engineer working as Managing Director 

of the "New Company". He will be responsible to the Board of 

O;rect~rs. His services will be requir~d for 36 months. 

Input: 36 man-months at US S 4.000 = US S 144.400. 

3 .2 .7 .2 Providing Fellowships 

They are par~ of the investment costs given under section 3 .2 .5 .7 above. 

Additional training is desirable for two mechanical engineers (pro

duction and quC!lity control), one financial manager (cost control) 

and one marketing engineer (sales, services, market research). 

Input: 4x3 man-months at US$750 = 12 x 750=USS12.000. 

3 .2 .7 .3 Providing W?rkshop Equipment 

This equipment is listed under section 3 .2 .5 .3 above, with some 

flexibility for final adjustments . 

Input: A total of R 56.000 = l:JS S 64.400. 
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J.2.7.4 Bearing Planning and Promoting Costs 

They are port of the investment costs given under section 3 .2 .5 .7 above 

- planning and start-up contingencies. 

Input: R 17 .331 == USS 20.000. 

It can be calculated that this input would reduce the sales price of the 
11

Makgonatsothle 11 toolbar by about 30 Rand per machine during the crucial 

introduction phase • 

1 

I 
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Counterpart Contributions 

The project i~ based on completed development work done on the 

"Mokgonatsothle toolbar. This is the predominant counterpart contribu

tion which con:iot be expressed in monetary value. The next important 

- 100 -

vo luable counterpart contributii:ins to the project ore expected in the form 

of marketing assistance, sharing in organizational resources (exte.1sion 

services, etc.), assistance in building up agency networks, and in g€neral 

goodwill. These contribi,tions ore also intangible. It will be necessary, 

however, to commit the involved goverr.ment age .c::~s and institutions 

expressively on the scope of assistance expected from them. 

Tangible counterpart contributions will be the following. 

3.2.8. l Land and Buildings 

The "~ew Company" will provide land, b !ildings and infrastructure, 

i.e., 10000 sq.m land and 700 sq.m for factory premises and office 

space (see section 3.2 . .5.7 above). 

R 10.000 for land 
R 52. 000 for buildings 

Value: = 

3.2.8.2 Stoff Training Expenses 

as budge•ed under section 3.2.5.7 above and as 
tor as not cuvered by outside donors, 

Value: R 10.000 = 

3.2.8.3 lnitiol Working Capital 

The "New Company" will provide working t:apital 
as budgeted L.'~der sec~ion 3.2.5.7 obc.ive • 

'/a lue: R 46.666 

Total tangible cou,,trrpart contribution 

us s 71 .548 

us s 11.540 

USS 53.852 

us s 136. 910 

-- I 

I 

I 
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3 .2. 9 Proposed Action 

UN I DO/UN DP to decide which of the recommended inputs they ore 

able to give at shorr notice. It will not serve the project if un

specified promises for future dotes ore given. 

BOC-Botswana DevelofX11ent Corporation to decide on establishment 

and org:misation of the "New Company" which is to carry out the 

prnject. A decision to go ahead one way er the other is indis

p: 1.sab le and must be mode. 

The 11 New Company" to accept UNIDO/UNDP assistance, look for 

other donors or decide in favour of free financing. The budget is 

to be prepared accordingly. 

The 11 New Company" to appoint a preliminary project team which 

will initiate and carry out preparatory Vlork until the final Project 

Mcnager is engaged. Such prer:oratory work wi II be, for instance, 

evaluation of field results of prototype machines, 

pre-selection of alternative factory sites, 

calling for preliminary O!"chitects' proposals, 

calling for quotations to update estimates, 

looking for sources of raw material and subsupplies, 

collect market information, 

collect applications of potential distributors/ agencies, 

collect applications of qualified staff, 

collect applications of skilled ""°'kers (emigrant labour), 

investigate possible sources of finance, 

discuss government in-:entives, tax holidays, etc., 

establi~h prelim:riary budgets, operating plans and time 
schedules . 
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3.3 Lesotho 

3 .3 .1 Background Information 

3.3.1.1 

3.3.1.2 

• 

Project Bockgound 

A project proposal for establishing a manufacturing plant for agri

cultural machinery and implements in Lesotho wos first drawn up 

during the "Manufacturing Development Clinic 11 held in New Delhi, 

India, in October 1974. The actual idea may have been alive 

a !ready somewhat longer. Up to now implementation has been 

hampered mai;,!11 by consideration of competitiveness. There is 

practically no ergineering industry in Lesotho as yet. All engin

eering supplies end agricultural implements ore imported fro:n South 

Africa. South African manufacturers ore well established and within 

relatively easy reach of the Lesotho market. Any new factory in 

Lesotho is facing the task of competing in price and quality with 

South African standards. 

Notional Economic Backgound 

Lesotho is a sma II, land locked and mountainous country with an area 

of 30 000 sq.km end a population of 1.1 million. It is complere!y 

surrounded by South Africa. Only 12% of the mountainous country 

ore arable (about 364 000 hectares). The average agricultural holding 

hos a size of no mo:-e than 2 hectares - too small for the farmer to 

make a decent living. Climatic conditions and soil erosion impose 

severe problems. Productivity on Lesotho farms is low. 

An outstanding feature of the Lesotho economy is its dependence on 

migrant loliour. Of the total pop1Jlotion of 1.1 million 200 000 

Bhosotos ore working on contract bos;s in South African mines. The 

! I 
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population is !;"Owing at a rote of 2 .25'%p.o. and is not in a 

position to liv~ on own natural resources. The inc.:ime ::if migrant 

labour exceed'i the GDP p.--oduced within the cour try's boundaries 

by far. 

Lesotho remains on agricultural country, but each farm family has on 

the average at least one member working across the border. About 80% 

o~ the income of overage farm households derive fro:n off-form work 

(mainly miners' remittances), and only 6% derive from land cultivotion 

while the remaining 14% o:-e earned by stock forming, marketing of 

fruits, etc. 

The Lesotho economy is in a vicious circle: Miners' ·Hages in South 

Africa are increasing (about 15% p.a.) thus m.Jking mine work more 

attractive. landholders pay less attention to arable forming causing 

a further decrease in its importance as a source of farm household 

incorr.e. Forms are run by wo;nen, elderly men and boys. Fanning 

is beco:r.ing increasingly a marginal source of income, and on improve

ment of farming techniques con only marginally iml:)f"ove the overall 

income of farm households. 

The growing importance of migrant employment has serious consequences 

for the country. Lesotho's dependence on South Africa ;r,creoses in spite 

of a II counter efforts. Lesotho hers£ If (with a popu lotion growth of 

2 .29%) produces a steadily dwilldling percentage of own food require

ments. In 1970 food and livestock impo:-ts had o worth of 5.98 million 

Rand while in 1974 this figure rose to 16.2 million Rand, l) on increase 

of 170% O'ler a period of four years. 

Lesotho's gowing dependence on impo~ts is not only alarming in the 

food sector. It is just as o !arming in the engineering sector. Imports 

1) Annual Statistical Bulletin 1973 and 1974 

' 
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of machinery and transport equipment omoJnted to 3 million Rand in 

1970 ond to 8.1 million Rand in 1974. l) 

Lesotho hos n~ engineering ind~tries of her own to meet the dema:id 

in technical products which is mainly created by improved remittances 

of migratory e!'Tlployment. 

Development Outlook 

If Lesotho seriously wants to develop she will have to strive for 

emergence from the worsening ~tote of economic and technological 

dependence on South Africa. This con be done by 

a) negotiating a better deal with South Africa in connection with 
massive supply of labour. Not only better wages and working 
conditions for labour must be discussed, but also questions 
of general notional interest (own port and transit facilities, 
mutual protection of investments and supplies, etc); 

b) speeding up industrial development of Le!ootho. Efforts will 
hove to concentrate at first on such industries which use local 
row materials (wool, mohair, leather, agricultural ;>roduct~) 
or industries producing high added values on imported row 
materials. 
Engineering industries should receive high promotion priority 
in Lesotho. They produce high oclded values, create high 
quality jobs (distracting skilled labour fro:n mig-otion) and 
serve as stimulus and support to other industries; 

c) improving agricultural productivity. Considerable intensification 
will hove to be done if a widening of the gap between form 
income and off-form inco."1'1e is to be prevented. Ho.ve ... er, it 
must be stated that sufficient scope for develop-nent is available. 
With more mechanizativn and improved agiculturol methods 
Lesotho should be in a position to produce sufficient food 
for her population and keep forming attractive. The present 
overage yield of 1 000 kg per hectare con be doubled. 

Annual Statistical Bulletin 1973 and 1974 

-

I 

I 
l 
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Policies ..:lnd Trends 

Th£ trend towards moce labour migation to South Africa with its 

negative effect on ag:iculture in Lesotho hos been described in the 

previc-us sec.tion. The Government of Lesotho - assisted by ide -

national organisations and other nations - is combatting this :Tend 

by foiiowing a policy towards improveme-nt of agicultural productivity. 

Growing of new and additional crops such as potatoes and vegetables 

is encouraged, and various pilot projects are directed towards 

balanced mechanization and introduction of increased in puts of 

fertilizers, pestiddes, etc. 

Rural Settlements 

The average Lesotho village is small and co:nprising about 50 house

holds with 300 to 500 people. Vil loge affairs are handled traditionally 

by chiefs and headmen, governed by si.;periors ot district level. Chiefs 

and headmen are allocating the available land which, however, does 

not become permanent ownership of individuals. Individuals may 

keep the land as long as they work it. 

The system operated in Lesotho leads to a remarkably even distribu

tion of weolth and resources. But individual fanns are too small to 

ma'<e a decent living. Allocated lands and the village community 

system provide nevertheless an appreciated social security to which 

migrant labour can returf"I. This function is of geat importance • 
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Lesotho village houses are rrod 7tior.aily si.11ple cloy constructions with 

thatched roofs. Mo~e solid buildings mode of bricks and concrete 

blocks ore becoming popular now. Most Lesotho villages hove no 

electricity and communication is a problem for all settlements off the 

main rood from Mafet"!ng to Leribe. 

Cultivation and Farming Methods 

The climate in Lesotho i! semi-arid to humid •,vith average rainfalls 

fro.11 600 mm in the lower lllnds to over 1 000 mm in the mountains. 

Winters are cold (at night) and dry; heavy and intensive rains occur 

in summer. There ore no forests to oll~viote climatic influences. 

Wind and water erosion ore severe. 

The traditional way of soil cultivation in Lesotho is based on the use 

of oxen, cows and donkeys as source of draught pcwer. There ore 

also sorT'~ 114 800 horses in the country, but they are used only for 

riding. At ~esent about 600 tractors in ~iotho account for around 

15% of soil cultivation. There is a strong trer.d towards use of 

tractors for primo~y tillage on contract basis. All fol low-up work 

such as planting, cultivating and harvesting is done individually with 

the help of animals and animal-dro.vn equipment. This appears ~o be 

a most economic solution with regard to costs, average size of farms 

and optimu:n use of labour and investments. Co:itractors are frequently 

grouping small individual holdings into "blocks" for economic tractor 

operation. 

It is expected that because of its inherent economics the combination 

of contract tractor ploughing and animal-powe~ed secondary tilla~ 

will gain ground and remain in use for at least two :nore decades. 

Small individual farmers cannot use own •ractors each on their small 

holdings beca~se this would be uneconomical. 

l 

I' 
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Main subsistence crops in Lesotho or~ maize (3.5%), whe.~t (28%) and 

sorghum (22%) covering together 85% of oroble I and. Other crops 

ore beans, peas, barley and oats. Average yie Ids for groin ore 

700 to l 000 kg per hectare. 

There is a distinct trend and policy towards new crops which ore· pro

mising higher yields or better returns such as potatoes, asparagus, 

beans, peas, etc. These crops require special implements and equip

ment {ridgers, etc.) which in an onimol~rown version ore no longer 

on the market in South Africa. Ag·kulturol development in Lesotho 

is blocked in some fields by lock of implements. 

Stock Forming 

The performa:'lce of the Lesotho cattle industry is shown in Appendix : 

in an international comparison. Tradit:onol stock fanning is still poor. 

In gener:il, there is no controlled grazing, no fo-:'der conservation for 

the dry winter periods and no optimizing of input - output. Overgrazing 

is commo:i, and it seems as if the excessive number of goats and sheep 

(2.5 million) ore causing considerable erosion damage by destroying 

vegetation and grass coverage on hills. 

There can be no doubt that Lesotho wi II have to improve her stock 

farming rapidly if she wants to increase productivit-; of her agriculture 

in general. Improved stock farming will mean a reduction in the 

number of cattle and goats, fodder conservation, introduction of hoy

making and silage equip:nent, controlled grazing, setting up of tra

ditional and electric fencing, introduction of cattle spraying, etc. 

Better stock farming rneans a vast market for additiono I implements • 

I 
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Form T ronspc)_..ts 

Form transports appear to be a real bottl.?neck in Lesotho. There are 

an estimated 36 000 primitive sledges (Appendix 12) 
1

) still in use in the 

country. Ox-dra"Vn sledges ore responsible for a major part of soil 

erosion, and they have very limited carrying capacity and transporta

tion range. The inefficient (sledge) farm transport must be made 

responsible also for considerable crop losses and for the in~ufficient 

i:itegrotion of Lesotho forme:"S into the nationa I market e<.onomy. 

Lack of transport at village !~vel is a major constraint to intensifi

cation and improved productivity in Lesotho agiculture. 

Sledges as farm transportai'ion ore anachronistic and outdated, especially 

for Lesotho with her alarming erosion problems. The replacemer.t of 

sledges by proper modern animal-drawn carts (oxen, donkeys, horses) 

must be given high priority. Modem efficient carts will act as stimulus 

to further rnechanizotion. (Appendix 8). 

Energy Supply 

Fuel and energy supply appears to be a major problem in Lesotho fann 

households. Winters are cold, and fuel is the most important item 

after food and clothing. 
2

) Subsistence formers appear to use mair.ly 

cow dung mixed with straw and crop residues and the very scarce 

wood for heating. They can hardly afford (the even relatively very 

cheap) coal from South Africa (R 12 to 15/ton). It is estimated that 

at least some 100 000 tons of wood and organic residues are burnt 

annually for heating purposes in Lesotho. This means that trees and 

bushes which ore urgent.1y needed for erosion control are going up in 

flames. The some applies to organic fertilizers in the fields • 

1) Agricultural Survey 1971 

2) "Poverty eats my Blan.k.et", Maseru 1975 

I 
I 
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De:nand for energy is bound to go up rapidly in Lesotho. This demand 

increase will no~ only be due to t~e population gowth but a!so to 

higher standards of living in rural areas as a result of higher miners' 

wages in So.;th Africa. On the average the energy consumption goes 

up much faster than per-capita ir:co.11es. 

Growing demand for energy means that a more efficient coal distribu

tion syste,.,, will have to be established.
1

) Given bette· availability 

of coal cQ11bined with better and cheaper farm transports should in

duce farm households to shift from burning wood and organic residues 

to coal. Based on the colodfic value coal is anyway considerably 

cheaper. 

Leaving organic residues on the fields as fertilize~ would mean again 

a change in agricultural technology which will be reflected in a 

demand for new implements (manure handling). 

It can be expected 1:i ~he future that Lesotho villages will also want 

electricity supply. There is an opportunity of installing fast moving 

windmills for power generation in remote areas. Slow moving wind

mills for water pumtJing ore already quite co:nmon in several regions of 

the country. The technology is known, introduced and accepted. 

Since Lesotho villages are small it appears feasible to supply them by 

a single windmill unit with some battery storage. Windmills of 

10 k'V should be a" economic proposition under the favourable wind 

d. . . le h 2> con 1t1ons 1r. sot o. 

The possibility of supplying a large number of villages with wind

generated electricity will offer good chances to on indigenous 

engineering industry. 

The problem .is presently being tac.kled by Thaba Bosiu 

2) Windmills of such capacity ore ovoilable now 

.... 
j 
I 

I. 
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Tne Implements i\t\o:-ket 

It seems as if Lesotho is presently importing the following quuntity 

of animal~rawn ag-icultural implements (approximate figu!"es) •
1
) 

Average Price Number in ~e 

Piec~ Rand 197C Census 

Plou~s 700 35 (65 000) 

Cultivators 330 50 (23 000) 

Planters 880 110 (18 ~500) 

Harrows 290 20 (19 COO) 

Carts 300 260 ( 3 S'JO) 

The import figures represent sales which are made with pract:cally no 

ma~keting efforts in a sellers' market. South Af,.ican dealers would 

not spend much time on Lesotho customers in sales talk and services. 

They ore ci :so hardly interested in keeping adequate stocks of spare 

parts. The turnover wou Id be unattractive to them. Mo1y irr plements 

ore out of use in Lesotho just beccuse a single small po· :-; missing. 

It con be expected that soles of ox~rawn ploughs will go do·1•n in 

Lesotho because of increasing tractor contractor ploughing. Ho.vever, 

the saturation point for all other implements is still for away. Im

proved availability through local manufacture and assembling will 

definitely increase annual sales figures. 

According to statistics 118 new tractor registrations we~e reco:-d1~d in 

197 4 in Lesotho; with 482 re-registrations this sums up to an opt?rational 

tractor fleet of 600. The increase of 24% is rema'kable. It appe::irs 

as if quite a few Basotho migrant wo:-kers are bringing home tractors 

from South Africa when they return fro.11 their wo~k ing rontracts. 

It mat be expected that the national tracto~ fleet will exceed 1 :500 

1) Investigation Mr. Cobbald with South African supplier~ 1975, 
Report Mr. Nopo Mohloai 1974 

... 



3.3.2.8 

• 

KIE'\..SAUM B~t:.iATUNGEN - 111 -

by 1980 and that tractors account for more than 50% o~ primary ti lloge 

by then. This will g-eatly stimulate the demand for animal-drown 

secondary tillage equipment. 

There is no indigenous dealer network for implements and hordwa~e 

as yet in Lesotho. Up to now the smalf country hos b~en supplied 

exclusively from across the border. The UN Thebo Bosiu Project is 

building up a supply system in one region. 

Vi liege T echnolow 

As already mentioned, villages in Lesotho are small with no more than 

200 to 500 people on the average. Available technical skills seem 

t" be extremely limited. There ore no traditional blacksmiths, plumbers 

o~ other metalwo;king artisar.s. Skills of the Bosotho people concen

trate apparently more on non-metalworking crafts like spinning, 

weaving, carving and pottery. 

The introduction of tractor contractor services is putting new technical 

dimensions ir.to Lesotho vi !loges. There is an urgent need for support

ing se; vices and for establishing local engineering ski 11 • 
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3.3.3 Conclusio'1s 

3.3.3.1 

3.3.3.2 

The Nature of the Problem 

Lesotho's central development problem is to improve the own GNP 

and · o reduce econo:nic and technological dependence on South Africa. 

Any economic planning and development strategy in Lesotho will nave 

to accept the fact that there is on urgent need to impro,•e agicultural 

productivity and to estab!ish a national engineering industry. Improve

ment of agricultural productivity is r.:cessary to achieve a higher degee 

of self-sufficiency in food and to keep farming attractive by raising 

farm incomes. The establishment of a nationa I engineering industry 

is necessary to support a tailored agriculture'. mechanizatio;"I progamme 

and in order to provide high-value local jobs to skilled wo:-kers as 

an alternative to contract jobs across the border. 

Within the framework of this study only the aspects as described above 

can be dealt with. It should be remembered, however / that addi

tiona I efforts towards more indepen~ence are urgently required on other 

levels too. 

The Size of the Problem 

Lesotho has a p~oven and rather stable ma~ket for animal-drawn agri

cultural implements to the following extent: 

100 

2 000 

carts 

implements for soil fYeparotion 
(ploughs, cultivators, planters, !->arrows) 
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Thls proven market can be used as basis for estabiishing a small local 

engineering industry which will concentrate in its first phase on 

manufacturing and assembling of parts. 

In addition to the existing ma:-ket there is a large-sea le lat~nt market 

for animal-drown implements, especial!) certs, cultivators and planters. 

This latent and dormant market must be O?f?ned up and supplied as soon 

as possible to bring agiculture in Lesotho out of its stagnant phose. 

The later.t demanc! for animal-drawn carts and soil c• :tivation imple

ments in Lesotho can be estimated at a total of more than 100 000 

items. This figure represents 3l- 000 primitive sledges to be replaced 

and some 40 000 pieces each of cultivators and planters which are 

required if all of Lesotho's farmla11d is to come under intensive 

cultivation. Against this late'lt dr:mand a manufacturing capoc1ty of 

10 000 to 15 000 items p.a. might be justifyable. 

In addition to this latent demand Lesc,tho has a developing market 

for new equipment tailored to changing agricultural methods and 

improved stock farming. Moreover, there is a demand in engineering 

products which is expected with increased consumption of electric 

power in rura I areas. These demand sectors can support vast employ

ment in an indigenous engineering industry. 

... 
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Project Recommendations 

The Second Five Year Plan of Leso~ho (1975 to 1980) is making expressive 

p:-ovisions for the establist.;nent of a manufac.turir.g p!cnt for agricultural 

implements. The Ministry of Ag-icuiture as well as the Ministry of Commerce 

Of'ld Industry show a keen interest in this project. BEDCO - Basoth.J 

F.nterprises De·-1e lopment Co;poration (Pty) Lfd. - has been entrusted with 

the implementation. 

It i". recommended to establish the planned manufacturing plant for agricultural 

implerr.ents in Lesotho as soon as possible in order to cover the existing and 

expected demand in the agri cu ltura I sector ad to lay the foundation for an 

indigenous general engineering industry • 

• • · 3 .3.4.1 Production Programme • 
It is suggested to plan the production programme of the proposed 

manufacturing plant in the first phase ( 3 to 4 years) along the 

following lines. 

500 to 700 carts p.a. (ox, donkey, horse carts}. 
Ca~rying capacity: 300 to 500 kg. 
Mostly in 2-wheel version, some in 4-wheel version. 
(Appendix 8 } • 
Axles with wheels and rubber tyres to be bought as 
subsupplies from other appropriate neighbouring countri~s. 
No cooperation ogreeme;it is required for this produc.t. 

2 000 to 4 000 pieces p.o. of 
animal-drown implements such as ploughs, planters, 
cultivato~s and harrows. 
They ore to be assembled and portly ma~ufoct..ired in co
operation with established producers of appropriate 
neighbourin3 countries. The local manufacturing 
content shou Id reach 20 to 30%. (Appe~ix 9) • 
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l 000 to 2 OJO pieces p.o. of 
hcnd-operoted 1mple:nents like seed drills, rotary weeder, 
whee I hoes, chaff cutters, etc. (Appendices l 0 and 13). 
To be copied from p:-oven designs and fu I ly manufactured 
locally. 
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The proposed capacity is low compared to the latent demand. This 

is done with a view to limited management capacity and skills in 

production and mo-keti'lg. 

During the first phase p:-ep::irotory wo;-k must be done for toking up 

series production of additional implements and machinery as required 

hy progessing agricultural and rural development. \dditional pro

duction lines will prol:-obly be 

- equipment for potato cultivation and harvesting, 

- equipment for hay~aking and fodder preparation, 

threshing machines, 

- equipment for minimum tillage (subsoilers, toolbars, etc.), 

- cleaning and grading equip.'llent for seeds and cereals, 

- storage equipment, 

p!ant protection equipment, 

- windmills, 

- on;mal or tractor~rawn earthmoving equipment for 
erosion control and dam building. 

In most cases existing and proven desigris can be copied (if r.ecessory, 

with some adjustments to suit local c'>nditions). Own development 

work and re-inventing of new ;nachines should be kept i.:a a minimum 

a:; it is extremely costly and time consuming. An exchange of 

dasigns wit~ other co•.mtries, especially Botswana and Swaziland, 

and other neighbouring countries appears feasible b)' using the some 

subsuppl ies. 

Para lie I to the extension of the production programmP. preparatory 

and planning work must be done also with regard to increase the 

degree of integration in mo'1ufacturing. 
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Production Foci Ii ties 

In the first phase the prop:>sed monufacturi ng plant wi 11 concentrate on 

simple manufacturing operations such as 

cutting, shearing, punching of plate~ bars and sections, 

drilling, 

bending, 

welding, spot welding, 

machining of small parts, 

painting and finishing. 

About 40 people including trainees wi II be employed in the second year. 

Sophisticated parts are subsupplied from other appropriate neighbouring 

countries. 

In its second phase - after three to four years - the proposed manufactur

ing plant will engage also in the following operations: 

forging, 

foundry work, 

press forming, 

precision machining, 

heat treatment processes. 

Equipment for the first phase requires modest investments. Investments 

in the second phase (forging and pressing lines) are indivisible and sub

stantial. They will permit, however, local production of plough shores, 

tyres and forged products like hoes and pickaxes. 

In its first phase the proposed monufoch .. ring plant wi II require about 

600 sq .m covered working space and o total of 2 000 sq .m of fond. 

For the second and subsequent phases a sufficiently large oreo should be 

... 
j 

I 

I' 
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kept in reserve (10 000 to 12 000 sq.m). This area then will require 

all the infrastructure needed by heavy industries (railway siding, good 

power supply, water, etc.). 

Marketing Strateg!, 

The proposed manufacturing plant for agricultural implements in Lesotho 

should achieve a turnover of about 400.000 Rand in the second year. 

On the one hand it has the advantage of drawing readily on subsupplies 

from industries of neighbouring countries and thereby saving time, 

investments, and management capacity. On the other hand, how

ever, there is no doubt about keen competition in price and quality. 

Established products are naturally flowing into the Lesotho market 

just as easily as subsupplies. 

A real concern to the proposed manufacturing plant in Lesotho must be 

quality. If the plant rurns out quality products whic:h are comparable to 

imported implements and accepted by Lesotho farmers, it will be in a 

positfon to meet import competition for the following reasons: 

South African manufacturers ore getting less interested in the marke~ 
for animal··drawn implements. This is a marginal buainess to 
them and they might drop it entirely if manufacturing is 
token up in Lesotho. 

Wages in Lesotho ore cheaper. The costs of assembling on!i 
simple engineering work will be definitely lower in Lesotho 
tiion in South Africa even if initial lower ,,roductivity is 
taken into account. 

The proposed manufacturing plant in Lesotho has got the 
advantage of being right in the middle of the market and 
thus saving transportation and middleman costs • 

- - ~· 
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The proposed Lesotho plant hos got so:ne important economics 
of scale in its favour. 

- 118 -

In the engineering sector economics of scale appear in three separate 

ways: in regard to the length of produdbn run, in regard to the scale 

of overall output of a production shop, and in regard to the shoring of 

organizational resources. 

The proposed monufactuiring plant in Lesotho hos certainly got the 

length of p-oduction run in its favour. It will still turn out onimol

cirawn implements in ten to fifteen years' time when in South Africa 

even the last corner is troctorized. 

The Lesotho manufacturing plant has got the further possicility of 

shoring organizational resources. 

Project Organisations 

(Thoba B~ui - Sengu Pru - Khomokhoomo - Thebo - Khupo etc.) 

These organisations will help in sale~ ::;,1ci distribution. The 
costs of building up on agency network will not be a burden 
to the foctory. 

Ministries of Agriculture and Industries 

These departments con be expected to assist in advertising 
and public relations in order to speed up agricultural, rural 
and genera I development. 

LTI - German Techniccl School 

This institute can be expected to produce jigs, fixtures and 
dies for series production at nominal co~ts. It is within their 
Technical Aid Contract to assist in the establishment of local 
engineering industries. 

Universities, International Institutions and Organisations 

To a certain degree such institutes can be expected to finance 
and assist in research and development of agrigulturol tools 
and implements • 
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It is recommended to hove the marketing done by a separate organisa

tion. The proposed manufacturing plant should in its first phase con

centrate O"l quality and on proper technical development. It sho:,,ld be 

a I lowed to work on a basis of "costs plus agreed profit". A reasonable 

profit is indispensable with regard to re-investments. There would be 

no sense in involving the manufacturing plant in the risks of marketing 

(in addition to quality guarantees). Any undue risk will slow down 

the techn i ca I development of the plant. 

The need to upgrade village technology in Lesotho is clearly recogiized. 

This could be done by the separate marketing organisation in connec

tion with setting up a network of technical soles and service points 

for the manufacturing plant. The management of the plant would 

assist in the technical s;de of this task by training of soles agents in 

the factory • 

' 
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3 .3 .5 P !ant and Production Characteristics 

The following prelil'!"linary data on production and production costs are given. 

They are based on estimates and require local cross-checking as project plans 

progress. 

3.3.5.1 Production Programme 

During the first phase of the project the production programme might 

be envisaged as follows. 

Year Year Year 
Production 1 2 3 

Carts 
Ox, donkey, horse carts 400 550 700 
in various desigis 

Implements 
Animal-drawn ploughs, planters, 2 000 3 000 4 000 
cultivators, harrows 

Implements 
Hand-operated seed drills, rotary 1 000 1 500 2 000 
weeder, whee I hoes, chaff 
cutters, etc. 

Total approximate output in tons 170 245 320 

A detailed estimate on production costs wi II be given for the first 

two years in order to establish a planning framework • 
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land and Buildings 

An areo of 2 000 sq.-n will be required in the first phase of manu

facturing. Area and buildings will probably be available on lease 

during the first phase. Purchase values ore calculated to arrive at 

overall investment costs. 

2 000 sq.m land Value: R 2.000 

Buildings: 

Area in Price per sq .m Total 
sq.m in Rand Rand 

Manufacturing area 400 70 28.000 

Storage area 100 80 8.000 

Office space 100 90 9 000 

Total 600 45.000 

These ca lcu lotions include infrastructu. e such as roads, power and 

water supply, telephone. 

Machinery and Equipment 

The essential machinery and equipment for the first phase of manu

facturing is I isted as fol low . 

- ---~· 
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Estimated Price ' per Unit Total Price 
Machinery and Equipment Quantity Rand Rand 

lathe 180 x 2000 1 4.000 4.000 

Metal cutting sow 1 2.000 2.000 

Sheet shearing machine 1 2.000 2.0CJ 

Combined sheor, punching, 
cropping machine 1 2.000 2.000 

Sheet bending press 1 1.500 1.500 . 
Drilling machine 1 2.000 2.000 

Bench drills 2 400 800 

Grinder 2 250 500 

Rolling machine 1 2.500 2.500 

Forging hearth with blower 1 2.000 2.000 

Arc welding machines 3 600 1.800 

Spot welding machine l 2.000 2.000 

Gas torch 2 250 500 

Tool grinder 1 300 300 

Air compressor 1 1.500 1.500 

Point spraying equipment 1 1 .500 1.500 

Punches, dies, machine cutting 
tools 4.000 

General forging equipment 1 .500 

Hand tools 2.600 

Sub-Total 35.000 

Jigs and fixtures, material 
racks, tool cabinets 6.000 

Work benches with vices 15 100 1 .500 

3 ton truck 1 6.000 6.000 

I Internal transport equipment 1 .500 

I Total Cost;1 50.000 
• 
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It is recommended to select sturdy and no~ too sophisticated machine 

tools and equipment. Final selection of machinery is to be made 

ofter negotiations on subsupplies and components from apprupriote neigh

bouring countries (udjustment of local manufacturing). LTI should be 

consulted for preparation of jigs and fixtures and coordinated purchase 

of machine tools. 

3 .3 .5 .4 ~ow Material Requirements 

The row material and subsupply inputs during the first two years ore 

estimated below. It is understood that final prices depend largely 

on negotiations with subsuppliers and on the eventual cooperation 

ageement with manufacturers of appropriate neighbouring c:>untries. 

Price Total Costs Total Costs 
Free Factory 1st Year 2nd Year 

Material Rand Rand Rand 

Axles for an i mo I-drown carts with 100 per Set 
wheels and rubber tyres, complete (overage) 
400 first year 40.000 
550 second year 55.000 

Subsupplies for on:mol-drawn and hand- 500 per ton 
operated implements (soi I wearing parts, (average) 
costings, forged and pressed components 
55 tons first year 27.500 
80 tons second year 40.000 

Mi Id ~teel, bars, channels, sections, 250 per ton 
plate 
90 tons first year 22 .500 

120 tons second year 30.000 

Consumob les, paint, welding rods, 
oxygen, bolts and nuts, misce lloneous 5.000 7 .500 

Total Estimated Row Material Costs 95.000 132 .500 
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3.3.5.5 Energy and Water 

The prQposed manufacturing plant will need a power supply of 30 kVA. 

Total power consumption is estimated at 

15 000 kWh m the first year x 0.06 R = R 800 

23 000 kWh in the second year x 0.06 R = R 1.380 

Water costs are expected to be insignificant and might be budgeted 

at R 100 for the first and R 150 'or the second year. 

3 .3 .5 .6 Stof~ Requirements and Expenses 

The following staff requirements and annual r:xpenses ore to be ex

pected in the first two years (approximate figures) .. 

Annual Expenses Total Annual Costs 
Employees per Employee Rand 

1st year 2nd year Rand 1st year 2nd year 

Top Management 1 1 12.000 12.000 12.000 

Production 
- upper management 1 1 4.200 4.200 4.200 
- middle management 1 2 2.800 2.800 5.600 
- skilled I abour 6 10 2.000 12.000 20.000 
- unsk i I led labour 

and trainees 10 12 1.200 12.000 14.400 

Administration 
- upper management 1 1 4.000 4.000 4.000 
- office staff 2 3 2.200 4.400 6.600 
- unsk ii led labour 

and trainee~ l 3 1.200 1.200 3.600 

Soles --- upper managerr.ent l 1 4.200 4.200 4.200 
- office staff 2 3 2.200 4.400 6.600 

Development/Design 
- upper management 1 1 4.600 4.600 4.600 
- draughtsmen 1 ., 2.200 2.200 4.400 

Total 28 40 68.000 90.200 

-
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Stoff expenses include social costs such as housing allowance, 

transport and medico I core. 

Estimated Investment Costs 

The following tablP. gives a summary of investment costs. 

land 

Buildings 

M:Jchinery, equipment and tools 

Lumpsum for training during 
investment period 

Misce I laneous 
Planning costs, insurance, machinery 
installation, start-up contingencies 
(40% of machinery, ••• ) 

Investment in plant end equipment 

Cost of capital procurement and interest 
during construction 
(8% on ha If of 125. 000) 

Working capital 
(about 32% of first year's rcw material 
requirement) 

Total inv~stment 

Investment per employee 
{on first year's employment figure) 

Costsl 
Rand 

2.000 

45.000 

50.000 

8.000 

20.000 

125.000 

5.000 

30.000 

160.000 

5.714 

Investment costs per employee ore comparatively low. This is 

explained by the non-sophisticated manufacturing process {avai !

ability of subsupplies) in the first phase • 

1 

I 

I 
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Annual Operating Costs 

The annuai operating costs in the first and second year of operation 

can be summarized as follows. 

1st Year 2nd Yeo, 

Cost of raw materia Is and subsupp!ies 
(section 3 .3 .5 .4 above) 95.000 132.500 

Wages and salaries 68.000 90.200 

Energy and water 1.000 1.530 

License fees - -
Misce I laneous 
(Public relations, insurance, 
stationery, general expenses) 4.000 6.000 

Tota I Operating Costs 168.000 230.230 

Wages and salaries going into the first and second year's operating 

costs contain a considerable (unproductive) training component by 

which succeeding years of operation wi II benefit. 

Price a!'ld Profitability Calculation 

The price policy of the proposed manufacturing plant will be aiming 

at reasonable profits (cost + profit basis). The plant wi 11 be sharing 

in government resources (marketing ..:issistance) and development efforts 

which would not be compatible with o policy of profit maximizing 

in the existing monopoly position • 

I 

I 
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It is st:~~ested to aim at an average gross profit of 15% which results 

in a net return of 10 .5% after deduction of 30% company tax. 

The resulting calculation is as follows. 

-
First Year Second Year 

Rand Rand 

Annua I operating costs 168.000 230.230 

Depreciation 
4% on buildings 1.800 1.800 

1 Cl% average on machinery anci equipment 7.000 7.000 

Interest on loans 
8% on ha If of investrl"ent in piant 

and equipment 5.000 5.000 
l 0% on half of working capital 1.500 1.500 

Total costs 183.300 245.530 

Turnover/ sales 
(costs + 15%) 210.795 282.359 

Profit before tc.xes (turnover minus 
total costs) 27.494 36.829 

Taxes 30% 8.248 11 .048 

Profit ofter taxes (= about l 0 .5% of 
total costs) 19.246 25.781 

Net cash flow 28.047 34.581 

= turnover 
/. expenses onnua I operating costs 

interest on loons 
taxes 

The pay-bock period wi 11 be less than five years if production 

continues to increase in the third and fo1,.;. th years as planned 

(total investment of 160.000 : net ca~h flow := pay-bock period • 

I 
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Approximately the following average soles prices ex works result 

from the above co lcu latiOf'I. 

First leer Total Soles 

R 175 = animal-drawn cart x 400 70.000 

R 55 = animal-drown implement x 2 000 110.000 

R 30 = hand-operated implement x l 000 30.000 

Total turnover first y~~=- R 21 O.i95 

Second lear 

R 165.00 = animal-drown cart x 550 90.750 

R 50.00 = animal-Jrawn implementx 3 000 150.000 

R 27.73 = hand-op. implement x 1 500 40.000 

Tota I turnover second year R 282.359 

It is evident that cost-based prices ore highc.st in the first year. 
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The cal.:uloted sales prices compare favourably with present import 

prices. Oxcarts are sold i.1 LesCJtho for R 180 to 200 at present, 

animal-drawn implements for R 50 to 110 per piece depending on 

type. Hand-operated implements are practically not yet on the 

market. 

The Government of Lesotho and organisctions interested in rapid 

modernized mechanization of agriculture in this country could sub

sidize the initial high costs of manufacturing by 

prov::Hng low-cost lend and buildings 
(as will be done under the existing proje,.t), 

granting tax holidays (3 years} 
(which is probable), 

providing credits at lower interest rotes 
(al~ probable), 



• 

KIENBAUM SERATUNGEN 

providing machinery gar.ts, 

providing free experts, 

providing training subsidiec; (fellowships), 

assisting in bulk purchase of raw materials. 
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It appears quite feasible to reduce costs ond sales prices by 10 to 

200k by th;; above assistance • 
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3.3.6 Institutional Framework 

The planned and proposed manufacturing plant for agricultural implemE:nts 

m Lesotho is being sponsored and promoted by 

BED CO 
Bosotho Enterprises Development Corp. (Pty} Ltd. 

This developnent company hos been formed and is being funded by the 

Government of Lesotho as well as by Canada and Great Britain. It will be 

in charge of the project implementation and overn II coordi~ation. 

BEDCO in general is giving an 11 umbrella 11 to successful applicants, covering 

financia I and management assistance. It will give up its controlling finan

cial interest when the sponsored company can stand on its own. The idea 

is to hand over as soon as possible in order to keep funds revolving • . 

The sponsored and proposed manufacturing plant for agricultural implements 

will probably require a slightly different approach. In view of the national 

interest involved ond with a view to the inhered need for substantial growth 

(in the long run the plant will not be viable withoui a forging line) a 

longer-term government investment must be envisaged. The project cannot 

be looked upon as a typi ca I smo I I-sea le industry to be managed by a single 

entrepreneur. 

BEDCO should be prepared to hold a major financial interest until the com

pany con be turned into a public company or until other me.ms of attracting 

additional investment capital and management capacity ore found • 
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BEDCO as the ma;or shareholder of the ~oposed manufacturing plant will 

have to appoint the Managing Director (top management) who is responsible 

for successfu I operation of the plant. This post wi II have to be given to 

an experienced expatriate engineer for the first phase as no experienced 

local engineers are available at present • 
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3 .3 .7 Proposed UN IDO Ass istonce 

UN I DO-UN DP con assist m the implementation of thP. described project by the 

following. 

3 .3 .7 .1 

3.3.7.2 

Assigiing a Project Manager (Managing Director) 

An experienced expatriate engineering expert will be required for 

36 months. He will be working under BEDCO and be directly 

respoa,sible to the Boord of Directors of BEDCO. The estimated 

input is 36 man-months at S 4000 = US S 144.000. 

Providing fellowships 

They ore pa1i of the investment costs given under section 3.3.5.7 above. 

The following local management staff will require additional over-

seas training: 

Project N\anager - counterpart 

Quality controller 

Finance manager 

( engineer 

( engineer 

( accountant) 

Each of these staff members should receive 6 months special training 

abroad. 

The estimated input is 3 x 6 months at S 750 = US S l 3 .500 • 

.- I 

' 
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Providing Workshop Equipment 

The initially required equipment is prcvisionolly listed under 

section 3.3.5.3. A final list of equipment - within the budgeted 

amount - con be submitted after the proparotion of the layout 

(and consultation with LTI). 

The total cost of initially required equipment is estimated at 

R 50.000 = US S 57 .700. 

Providing Planning and ?romoting Costs 
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The project requires some subcontract work for the prep;1ration of 

workshop drawings (engineering office}, material testing and con

sultancy work in the supply of equipment (part of investment costs 

given under section 3.3.5.7 abeive - planning}. 

The costs are estimated at R 12.825 = US$ 14.800. 

Tota I input UN IDO-UNDP us s 230.000 
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3.3.8 Counterpart Contributions 

The most important counterpart contributions to this project are expected 

in the form of marketing auistance and help in development and research, 

public relations and general goodwill. These contributions are intangible 

and cannot be ex!Jre>ssed in money value. It will be necessary, however, 

to exchange written notes obout the expeded assistance with all departments 

and organisations involved. 

The following contribitions can be expressed in monetary values. 

3.3.8.1 land and Buildings 

BEDCO is expected to provide land, buildings, infrastructure, manoge

nent assistance and some pre-production expenses such as feasibility 

s·~udy, etc. The estimated tota I vo lue is R 52. 000 = US S 60. 000 

(see section 3.3.5.7, land, buildings, plus part of miscellaneous). 

3.3.8.2 Working Capital 

In cooperation with local banks BEDCO will provide credit facilities 

and working capital for the purchase of raw materials and subsupplies. 

The estimated value is R 35.000 (section 3.3.5.7, cost for capital ••. 

plus working capitol) = US S 40.000. 

The total counterpart contrib;;tions which con be valued amount to 

us s 100.000 • 
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Proposed Action 

The fol lowing activities are necessary: 

UNIDO/UNDP to decide which of the recommended inputs they can 

give at short notice. It will not serve the project if unspecified 

promises are given for future dates. 

BEDCO to be informed about UNIDO/UNDP position earliest so that 

they can make alternative arrangements for parts not covered by 

UN IDO/UNDP assistance. 

BEDCO to look out for suitable candidates for the post of the 

Managing Director. 

UNIDO to look out for and screen simultaneously suitable applica

tions of capable candidates. UNIDO-BEDCO to decide together on 

successfu I candidate. 

BEDCO to appoint local counterpart for Managing Director (local 

partner). This local partner to start preparing work immediately 

(investigating subsupplies from manufacturers of appropriate neigh

bouring countries, worldwide manufacturers, etc.). 

BEDCO to inform LTI - German project on the planned production 

programme and enterir.g into a contract with LTI covering 

production of jigs and fixtures, 

advice on machinery ond equipment to be c..rdered, 

assistance in getting required workshop drawings (must 
probably be produced after samples}, 

assistance in start-up of plant, 
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advice on power and utility requirements, 

advice on foundation and building requirements 
for the insto !lotion of machinery. 

- 136 -

BEDCO to establish contacts with various project organisations in 

Lesotho to avoid dupli :ation of work in the field of develo?Tient of 

agricultural implements. 

BEDCO/UNIDO to hand over foll project responsibility to appointed 

Managing Director as soon as he arrives in Lesotho • 
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TERMINAL SECTION - PROJECT PROPOSALS 

The following summarized project proposals hove been eloborat~ in close 

accordance to UN IDO. They may serve as a direct basis for fol low-up 

measures. 

4.1 Tanzania 

4.1.1 Title of Project 

TANZANIA: Establishment of a network of technical village 

workshops as mode I scheme at Arusha and Dodoma 

Region: Agricultural Tools and Implements ond 

Simpe Meta I Products. 

4. 1 .2 Description of the Project 

Main objectives of the project are: 

a} to contribute to Government's Ujamaa Villai:Je and 
rura I development programme; 

b) to develop rural entrepreneurship; 

c} to promote manufacture of agricultural tools, simple 
metal produ.:ts and spare parts through appropriate 
technology; 

d) rural extension and technical training. 

The proposed integrated project is based on tl1e recommendations 

of the project TF/RAF/74/009 (see section 4.1.3 (h) below) 

as follows: 

I 
I 

' I 
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(i) The project (3 years duration} consists ;>f establishing 
a rural industrialization pilot project through a network 
of village workshops and village cooperative brigades 
in two sub-regions. Each sub-regiona I project will 
consist of two small metal-working workshops and two 
wood-working shops, with simple equipment. 

(ii) Each of the projects wi II manufacture simple tools and 
implements, act as supporting stations for repair and 
maintenance and shall be the means for dissemination 
of technical know-how and requirements to monl•facturers 
(feedback} and to formers and rural potential entrepreneurs. 
They shall also act as a "supply centre" for tools, hard
ware and other products. 

(iii) The proposed project consists of estoblisl-ment of such 
integated units and providing necessary experts, equipment 
and training progamme toward UNIDO assistance. The 
Government wi II provide the necessary counterpart contri
bution and services to on extent of around $ 200.000. 

4.1 .3 Background Information 

a} Recommendations of the UN 100 expert (Mr. M. L. Taneja} 
project TAN-121-SHC (SF/ID) on market survey on agri
cultural implements 15 September 1972; 

b) recommendations of expert (Mr. Ukroinets) VC/URT/70/001 
and URT/74/008 on repair and maintenance, July 1974; 

c) recommendations of experts Mr. Koko Rao and Mr. B. 
Pothacari) UNIDO/FAO project URT/74/006 on agricultural 
mechanization, February 1975; 

d) fellowship report (Mr. Mlyauki and Mr. Meneko) agicul
tural machinery RP/URT/73/001-002 in March 1975; 

e) Government proposed UNDP/UNIDO/FAO projects UH/ 
75/028(CP) 21 October 1975: 1978/1981 on repair and 
maintenance; 

f) Government request IS/URT/75/013 Assistance to Manu
facture of Farm Implements (21 February 1975): No UNDP 
finances, and 

g) recommendations of UNIDO/INDIA Agricultural Machinery 
Clinic (1974) attended by Tanzania, and 
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h) Reporl· of Consulting Firm, project TF/RAF/74/009 on 
establishment of a pilot plant in Tanzania, 16 February 
1976. 

The following are the recommendations by the subcontracting 

firm Kienbaum Beratu;1gen, FRG, who implemented the project 

TF/RAF/74/009. This feasibility study on establishment of a 

pilot project in 3 LDC's (Tanzania) was financed by UNIDO 

under 197 4-75 voluntary contribution from the Federa I Republic 

of Germany. (Ref. Report, page 29). 

(i) The Government of Tanzania hos embarked on a progomme 
of balanced mechanization whereby animal drown agi
culturol implements are i·o ploy a wider role. The 
Government is also promoting "Ujomao Vi lloge cooperative 
development schemes" with integrated progommes on 

(ii) 

rural industrializatiori and development of agriculture. 

The present annua I demand (as indicated by soles) are: 

Hoes 2 .0 million 
Knives 0.8 million 
Axes 0.7 mi Ilion 
Sickles 0.8 million 
Shovels 0.5 million 
Grass knives 0.7 million 
Ho nd sprayers 11 .000 
An ima I drown 

implements 13.000 
Certs 150 units 

The present annual production is limited to around 0.6 
million hoes, 0.1 million knives, 0.8 million axes 
or.d around l 0.000 units of simple implements, which ore 
mostly manufactured by UBUNGO Form Implements Manu
facturing Company. In addition, Mbeya Forms Implements 
Company i~ under planning. 

(iii) However, in order to meet the future demand and to 
promote ruro I industrialization, there is a need to develop 
an iritegrated programme of establishing village level 
activities including production extension, marketing, 
repair and maintenance and rechnical service. Such a 
programme will have to incorporate establishment of 
village level marketing system for the 2 factories now 
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producing og-iculturol implements and tools as well tis 
establishing village level small scale production, de-· 
velofYTlent adaptation and extension services. 

4. 1 .4 Costing Dato 

I • Subcontract 

II . 

Project planning and set up 

Two experts, 36 mm each 

Workshop equipment and vehicles 

Raw moterio Is 

Prototype equipment, etc. 

Fellowship 

Tota I subcontract 

UNIDO Stoff missions 

s 15.000 

s 288.000 

s 75.000 

s 90.000 

s 10.000 

$ 18.000 

$ 496.000 

s 4.000 

Grand Total $ 500.000 

4 .1 .5 Currency Requirements 

$ 500. 000 in convertible currency • 

---~: 
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4.2 Botswana 

4.2.1 Title of Project 

BOTSWANA: Assistance to Botswana Development Corporation: 

Establishment of a Pilot Manufacturing Plant for 

loco I production of simple engineering products. 

4.2 .2 Description of the Project 

The main objectives of the project ore assistance for local entre

preneurship, development and assistance for rural industrialization 

and for successful c~iculture. 

(i) The proposed project is a bankable proposal from a techno
economic point of view as detailed in the consultant's 
report on project TF/RAF/74/009 "Demonstration Manu
facturing Plant" in Botswana. 

(ii) The project proposal (3 years duration) consists of establish
ing a pi lot demonstration manufacturing plant for local 
production of 1 .500 units/year "tool bar" and appropriate 
matching plows, cultivators, harrows and 200 carts/year 
and achieving on output of 516 tons/year by the end of 
the third year. The plant is recommended to be esto-
b lished near Mochudi, around 30 km north of Gaborone. 
Total employment potential: 70 workers. 

(iii) The Government should contribute 10.000 sq.m of land 
with 700 sq.m of covered area {around S 60.000). The 
Government shou Id also provide the tota I staff and persons 
to be trained (70 persons: first 2 years). In addition, 
the supporting and running expenses ore to be met by the 
Government. The total operotiono I cost wi II be around 
$ 300 .000 in the first year and S 450 .000 in the second 
year. 

(iv) The external aid nei:essory ore equipment, components and 
row materio I, technical experts and training programme • 
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(v) The Government of B':"Jtswano is interested in the realiza
tion of this proposed project with participation by Bots
wana Develoi:rnent Corpo:ation, Mochudi Brigade Trust 
and Botswana Enterprises Development Unit by establishi,,g 
a new company as shareholders. 

4.2 .3 Background Information 

a) The Botswana Enterprises Development Unit, in cooperation 
with the Minister of Agriculture is interested in this_ 
project (ref. Mr. Ali Hadebo's mission report 9 September 
to 1 October 1974, page 13); 

b) Government hos initiated a programme on agricultural 
implements as a part of their dryland forming research 
scheme (ref. National Policy on Rural Development, 
No. 2 of 1973); 

c) 1973 Seminar on LDC in Africa has supported such project 
proposal; 

d) the 1975 UNIDO project TF/RAF/74/009 on agrkultural 
machinery has r~commended a programme for local mar1u
facture. 

The consultant's (Kienbaum Beratungen of FRG) report on project TF/ 

RAF/74/009 "Feasibility Study on Establishment of a Demonstration 

Plant for Agicultural Tools in Botswana" (a project financed by 

UNIDO through voluntary contribution pledged ~/ the Federal 

Republic of Germany in 1974-75) has highlighted the following 

conclusions and recommendations (see report pages 18-36). 

(i) Botswana has around 98 500 units of implements. The 
overage imports during 1973-74 were around 5 600 units 
of agricultural implements, and around 175 units of 
tractors. The cvuntry has a good -Jemand for ~ool bar~, 
planters, animal drawn implements and the future require
ments on a significant scale will include wind mills, 
pumps, threshers and engines and tractors. A special 
implement, "tool bar", hos been devebped in Botswana, 
which is very suitable to local conditions and level of 
technology • 

I 
I 

' 
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(ii) A first stage local production of 1 500 units of tool bars, 
carts, animal drawn planters, seeders, cultivators and 
harrows is recommended to be locally manufactured by 
establi~hing a workshop. The second stage should include 
local development and fabrication of tractor implements, 
wind mills, threshers, pumps, et~. through establisfi"Tlent 
of a forge shop, heat treatment and foundry facilities. 

(iii) The Government of Botswana is interested in the realization 
of this project. 

4.2 .4 Outline of Proposed Plan of Implementation 

Negotiation with Botswana's Government 

Selection of subcontractor 

Pro!"!ct planning 

Project start-up 

Project implementation 

4.2 .5 Costing Doto 

I • Subcontract 

Planning and development cost 

Technical expert, 3 years 

Workshop equipment 

Jigs, fixtures, row material (first year) 

Prototype implements 

Training 

Tota I sub,--:ontract 

June 1976 

August 1976 

December 197 6 

May i977 

May 1977 to 
May 1980 

s 25 .000 

s 144.000 

s 75.000 

s 125 .000 

s 10.')()() 

s 20.000 

s 399.000 

II. UNIDO staff technical review mission (2) S 6.000 

Grand Tota I s 405 .000 

--------·--· 
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4.2.6 Currency Requiremen• 

S 405. 000 in convertible currency. 

4.3 Lesotho 

4.3.1 Title of Project 

LESOTHO: ,hssic:~~1.ce to Lesotho National Development 

Corporation (LNDC): ::stablishment of simple 

engineering products pi lot demonstration plant 

at Thaba-Bosiu rural development project or at 

Leribe pilot scheme. 

4.3.2 Description of Project 

The main objectives are to develop a pilot workshop for local 

fabrication of appropriate products development and repair and 

maintenance. To train local personnel and to assist in technc!~gy 

transfer and promo:ion of rural industrialization and agriculture. 

(i) This techno-economic viable project proposal (3 years 
duration) is 1. ised on the analysis of the Report by 
consulting firm (project TF/RAF/74/009) on m~11ufocturing 
feasibili~ study on agric.1Jltural tools, implements and 
simple metal products in Lesotho {see section 4.3.3 e), 
(i)-(iii); also ref. report pages 13-18). 

(ii) The proposed project consists of establishing a pilot de
monstration manufacturing plant. With first phase (3 to 
4 years) annua I production programmed as fol lows'. 
carts: 700 units; animal drawn implements: 4 000 units, 
with initial 30% local content and hand operated imple
ments: 2 000 units. Initial employment potential: 40 
persons. Tota I annua I output: 320 tons • 
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and manufacture of equipnent for potato, hoymaking, 
threshers, storage bins, wind mi I ls, etc. with forging 
and pressing focii:ties. 

(iv) The Government shall provide 2 000 sq.m of land with 
600 sq.m of covered area (around S 45.000) including 
infrastructure. Physical facilities and expenses (electricity 
S 3.000, water $ 1.000) and 40 local technical and 
administrative personnel (worth around S 180.000) on 
the basis of first --2 years of operation shall be supplied 
by the Government of Lesotho. 

(v) The first phase machine tools requirement (ref. Report 
page 21) to be supplied under the project will be around 
S 80.000. In addition, the project shall finance first 
year of imported components and material worth S 75.000, 
and tro ining programme ($ 15. 000). In oddi ti on, the 
service of o project monoger for 3 years ($ 144.000) is 
included). 

{vi) The project is to be implemented as o package subcontract 
in toto. 

4.3.3 Background Information 

o) Lesotho Village Industry Developnent Org:mization, 
Lesotho Notional Development Corporation LNDC) and 
Development Bonk are interested in promotion and de
veleopment of appropriate smo 11 industries; 

b) Thebo Bosiu rural development project and Leribe pilot 
scheme ore promoting agricultural and rural industry 
development; 

c) recommendations of UNIDO/lndio agricultural machinery 
clinic 1974 attended b) Mr. Nopo O. Mohloai; 

d) recommendations of 1973 LDC Seminar; 

e) recommendations of consulting firm Kienbaum Beratungen 
(FRG), which hos implemented on a subcontracting basis 
the project TF/RAF/74/009 (Study on Establishment of a 
Pi lot Demonstration Plant in 3 LDC's: Lesotho), which was 
financed by UN IDO through voluntary 197 4-75 contribution 
by federal Republic of Germany. Their report on 
Lesotho is summarized below • 
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section 2 .7 and page 1 ~, section 3 .2): 

Plows 
Cultivator:; 
Planters 
Harrows 
Carts 

700 units 
300 
800 
290 
300 
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Total 2 500 units worth around S 250.000. Total park: 
130 000 units of above 5 implements and 600 tractors. 
Future demand for implements significantly higher reaching 
around 15 000 units and tractor fleet expected to increase 
to 1 500 by 1980. 

(ii) Conclusion 
The proven market justifies establishment of a small local 
engineering industr1 with o mon;,,facturing capacity of 
10 000 to 15 000 items p.a. with emphasis on local manu
focture and assembly. In addition, demand for simple 
engineering products will increose with increase in rural 
electrification. These demand factors con support vast 
employment in rural areas through local engineering 
industry (Ref. page 12, section 3 .2). 

(iii) Government plans 
The Second Five-Year Pion of Lesotho (1977-1981) is 
making expressive provision for the establishment of o 
manufacturing plant for agricu ltura I implement::. The 
Ministry of Agrkulture and Ministry of Commerce and 
Industry hove shown o keen interest in this project. 
BEDCO ha; been entrusted with the implementation. The 
Government is interested in establishing a pi lot plant. 

(iv) Techno-economic viability 
The techno-economic details of Report TF/RAF/74/009 
support the viobi lity of this project. 

4 .3 .4 Outline of Proposed Pion of Implementation 

Negotiation with Government of Lesotho 

Selection of subcontractor 

Start-up 

Project implementation 

May 1976 

August 1976 

October 1976 

November i ?7['- to 
November 1979 

--...------------------ ----- -- - -- --..----- ------



• 

KIENBAUM BERATUNGEN 

4.3.5 Costing Doto 

I. Subcontract 

II . 

Project planning cost 

Expert (pro1ect manager) 3 years 

Workshop equipment and vehicles 

Prototype implements and products 

Components, jigs, fixtures, row material 

Tota I subcontract 

UNIDO HQ Staff technical mission (2) 

Misce I laneous 

Subtowl 

Grand Total 

4 .3 .6 Currency Requirements 

S 350. 000 in convertible currency • 

-----------··---
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s 15 .000 

s 144.000 

s 80.000 

s 10.000 

s 75.000 

s 339.000 

s 6.000 

s 5.000 

s 11.000 

s 350.000 
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16-2-1976 . He / kar 
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KB ITEMS CONFINED TO UFI 

1. 

2. 

3. 

hoes 

Ploughs 

Plough Shores 

4. Axes 

5. Pon gos 

6. Sickles 

7. Harrows 

8. Muttocks 

9. Shears 

• • • '. r • • .- •I ... . 
Main rrems or ur 1 s rresenr 
Manufacturing Programme 

10. Wood Splitting Wedges 

11 • Slashers 

12. Spades 

13. Agricultural Forks 

14. Shovel:: 

15. Treck Chains 

16. 

17. 

Cu ltivotors and Spores 

Ridgers and Spores 

18. Wood Handles 

19. Seed Drills 

20. Agricultural Knives 

21 . Agricultural Scissors · 

22. She I lers 

23. Secateurs 

24. Strappings, Seals, Boling Hoops 
and related equipment 

25. Rakes 

26 . Hommer Heads 

27. Cyclone Fencing Materials 

28. Adzes 

(1), (2), (3) and (4): Items probably feasible for large-scale local 
production in the near future (demand building up) 

Appendix: 3 

(3) 

( 1) 

(2) 

(4) 

.... ----------------------------------------------------------------------.... , UN ID 0 TF/RAF/74/()(JQ 16-2-1976 · He / kor 
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