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INTRODUCTION

At the beginning of ihis decade, 1981-1990, the agricultural situation
and food production in most African countriecs has further deteriorated. The
average rate of growth of agricultural production during the period 1970-1980
fell to 1.3% per annum (2.3% in the preceding decade), while the population
increased by an average of 2.7%. The continent, which was previcusly generally '
self-sufficient in cereals, now has to import about 10 million tons and ex-~
hibits a very worrying degree of dependence on imported food, while at least
a third of the populstion suffers from malnutrition or famine. The running
down of staple food production, the considerable increase in the food require-
ments of the large cities, the changes in the patterns of consumption, the
insecurity and the dependence on foreign supplies are symptomatic of the changes
and the realities of a crisis in foodstuffs production from which few African

countries seem to be able to escape.

This alarming situation, which affects the essential aspirsiions of
Africans in terms of food and health, requires widespread chaages in develop-
ment policies in general and in the agricultural policies in particular. A
central problem must be tackled, that is, tne problem cf mechanization, or

more generaliy, equipping Africsn cgriculture with capital goods. The "agri-

cultural revolution” which the Lagos Plan of Action(Iyicalls for, cannot come
ahout except, among otlher conditions, as & result of & well-supported develop-
ment of local production und of the use of farming implements and plant: suited
to the multiple requirements of agriculture, the farmers and the environment.
This would allow not only quantitative growth in agricultural and food produc-
tion, but also the re-establishment >f the major social, economic and ecologi-
cal equilibria, frequently lacking ¢t the present time , .dec-nourishment, the
exclusicn of the farming community Trom development, rural depopulation, deserti-

fication, soil erosion, etc.).

The first UNIDO Consultation on agricultural machinery, held at Stresa,
Italy (15-19 October 1979) usnderlined the importance of this sector and the
need tc a>fine and set up in each country a nationai integrated agricultural/
industrial stra‘egy in respect of local manufacture. It is the gravity of the

problems encountered on the African ccntinent that led to the selection of this

(1) Lagos Plan of Actior. arisng from the implementation of the Monroviae
strategy for the economic development of Africa, OUA-ECM/ECO/9 (XIV),
Rev. 2.




region for the first UNIDO Regional Consultation, while Recommendation "m"
adopted in Stresa 2 outlined the objectives of the preparatory work to be
done for the Consultation by UNIDO.

Based on 16 case studies(3) conducted by Africen experts, UNIDO drew
up a "diagnosis of the present situation and trends of production and use of
agricultural machinery in African countries," which forms a basic document

for the first subject of discussion (4) (UNIDC/1S.288).

The purpose of Issue Paper No. 1 is to zubmit the results of these vorks
to the participants and to discuss c¢hem. Subsequently, an analysis of the
current situation and of the trends of agricultural machiasery will be presented,
followed by a global explaratory schema for this situation. This will be
followed by a definition of the major challenges in the futirre and of the
objectives assigned to mechanization by the Lagos Plan of Action. In response
to these challenges, diffecrent routes for mechanization will be proposed, aimed
in particular at meeting the needs of small farmers and the development of
local production. This first document will give priority to analysis and con-
sideration of the facts, while Issue Papers Nos. 2 and 3 will extend this first

stage to the action.

(2) Report of the First Cons-iltative meeting on the Agricultural Machinery
Irdustry. ID/23¢ (ID/WG.307.9/Rev.l), page 6: "UNIDO will undertslie a
survey in Africa in order to investigate the practical implications of
the planred production of low-cost and intermediate agricultural machinery,
its problems and 1equireusents and to identify the types of products required.
The survey will help to decermine the planning and location of manufactu>ing
units based on actual needs and demand."

3) These countries adequately represent the whole African situetior /developing
countries). The countries examined are: Algeria, Egypt and Suden (North
Africa), Senegal, Mali, Ivory Coast, Togo, Nigeria (West Africa), Cameroon,
Zaire, Burundi (Central Africa), Ethiopia, Kenya, Tanzania, Zambia,
Madagascar ‘East and South Africa). However, the data available relating
to other countriea, where adequate, has been incorporated in this analysis.

(4) The first world study on tbe Agricultursl Machinery Industry ['NIDO/ICIS.119,
29 June 1979) and its summary (119/Add.2) compiete this document file.
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I. THE SALIENT FEATURES OF THE PRESENT SITUATION AND TRENDS IN AGRICULTURAL
MACHINERY IN AFRICA

Production

1. Industrial production or a limited scale where small and medium size:
companies prevail

(5)

Table 1 (see annex, pages 35-38) is an original attempt to analyse the

whole fabr:ic of African industry involved in the production of agricultural

(6)

equipmer.t. The apparatus of industrial production of the continent comprises

approximately 90 companies and 15,500 people. SONACOME of Algeria alone employs

6,000 people and is an exception. Generally speaking, if Africa is considered
without North Africa (which alone employs 9,000 people) the productive capacity
consists of about 70 companies employing 6,500 people (the average is less than
100 employees; in the African countries south of the Sahara there are less than
five enterprises employing 300 or more employees). If the average turnover in
industry”) is estimated at 12,000 dollars per employee, then the annual

(semi)-industrial production of agricultural equipment on the African contirent

will be approximately 150 million US dollars per annum for the period 1978-80 (about

50 million in added value). In the majority of countries south of the Sahara,
this spheve of activity consists of one (rarelyr more than one) enterprise,
emplcying from 50-200 people, usually founded in the period 1950-1970, operating
only for the internal market (exports are extremely rare), with a very varied
production which cften includes the manufacture of non-agricultural equipment,
based on operations such as assemblinc, cutting and welding (rarely of machining)
with a low added value and highly dependent on imports »f raw materials and of
semi-finished products. The design and internal engineering capacities in the
companies are very poor in the majority of the African countries. The direct
or indirect role of the State in relation to these companies is often
preponderant.

(5) This table was compiled fror information contained in the 16 case studies

carried out for UNIDO and from partial information available at UNIDO.
All participants are invited to advise the Secretariat of any further
inforaation which could help to improve this tentative table.

{6) Excluding the Republic of South Africa and Namibia.

‘7) Based on data con+ained in the case studies. However, a 20% reduction
has been made in all cages to take account of the production of
non-agricultural equipment.

- . ————
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A distinct regional specialization is apparent in the types of product

produced by these enterprises: roughly speaking, production of tractors and
draw equipment in Algeria and Egypt, manufacture of animal drawn equipment in
West Africa with two different forms of c.ganization: (semi)--industrial and
centralized production (SISCOMA in Senegal), and decentralized productior. based
on the formation of craft cooperatives {e.g. COBEMAG in Benin, ARCOMA-COREMMA
in Upper Volta, etc.); the production of hand tools in large units in Central
Africa (e.g. CHANIMETAL in Zaire, where tractors are also assembled); and
very diversified production in East and South Africa.

2. The basic tut often ignored role of craft production

Craftsmen often play a determining role in the supply of hand tools and
traditional equipment for smail farmers as well as in the maintenance of this
eqgripment. Because they are spread out over the territory, these craftsmen
have been neglected in favour of industry and are subjected in addition to
competition from industrial products and imported tools and
equipment. “aving been for a long time excluded, the "beggars"™ of industry
and of growth, their importance(e) was nevertheless rediscovered during the
décade 1970-1980, resulting in training, financial and technical aid programmes,
in original methods of regroupine Into cooperatives leading, in particular, to
se=mi-industrial production and .s ili.tegration into the fabric of industrial
production, through the medium of msintenance and svb-contracting operations.

However, the rift between industry and craft remains the dominant trend.

3. The very limited part played by national production in meeting internal
demand for agricultural equipment and the continuing dependence upon

iggorts

For most types of agricultural equipment, and particularly the more modern,

the degree to which the demand is met by local production is extremely low, for

(8) Quantitatively, in Mali for example, there are some 3,000 craftsmen which
represent an encrmous production potentiai; the only industrial unit
however (SMECMA) has 1€D permanen: ewrployees.




the whole of the continent and for the majority of the countries taken

individually, at about 153(9). It is primarily from imports that the current
African market is supplied. For the tractors alone, the imports of the developing
African countries can be estimated at about 30,000 units for a production of about
10,000. The apparent level of self-sufficiency is therefore 25%. In reality,
with the exception of Algeria and Egypt, this production consists primarily of
final assembly of tractors and the real level in value is far lower. In <ddition,
it should be pointed out that it is the larger producing countries which import the
most, since they are, as a general rule, the countries which are the more developed,

the richer, and which have the largest intermal markets.

For traditional equipment, hand tools and animal d-awn equipment,
the degre: to which demand is satisfied is considerably higher if the final products
are taken into account. However, hand tool imports can reach very high levels,
(Tanzania, Sudan) while imports of rav materials and semi-finished components
required for animal drawn equipment often represent over 60% of the value of the
products. The direct and indirect intervention of foreigr. suppliers remains
essential to the whole supply of agricultural equipment used on the African market.

4. The difficulties encountered by existing companies and their principul causes

The agricultural machinery sector in Africa is undergoing a crisis. Four

indices show this: the low level of :~tual use of the existing capacities, the
decreases in turnover, crders and financial profitability, the disappearance or
inactivity of some companies and the low level of formation of new companies and
the rarity of projects announced r started. These difficulties can be attributed
to structural and conjunctural causes. Structurally, the enterprises have to
contend with the weakness of their national industrial enviromment which requ.res
most raw materials, semi-finished products and production equipment to be imported,

as a result of which there is not only a dependence on foreign sources and a
limitation of the local added value, but also major difficulties in operating the
teiprises ' as a result of thc delays and risks in the delivery of these imports.
Inadequacies at the scientific, banking and servicing levels are another burden or
these companies, all the more so when the countri.: ~re less developed. Sut there
j3 a second order of structural difficulty downstream of the companies, in *he
demand and m. vheting field: the main problems are the intrinsic limitations of the
outlets, the insolvency ¢f the farmers, the lack of contrc) over commercialization
of their products which {s entrusted to intermediate organizations which frequently

(9) Based on a total import figure of 870 million dollars in 1978 ai:d on a production
estimated at 150 millicn , the African market would be about or2 billion US
dollars and the apparent level at which this market is met by local production
about 15%. This would be about 5% in added value.




constitute a screen between them and the users, and the hazardous nature of the
outlets. Thus many companies have no control either upstream or downstream.
This weakness has been exacerbated during the last 5 years by the world economic
crisis (considerable increas= in the costs of raw materials and other imported
products, marked reduction in the internal market connected with the agricultural
and economic crisis and the reducvion in farmers' incomes, and more aggressive
competition from abroad). These excgenous factors have been amplified by the
inherent inadequacies of certain comparies, particularly at the management level.

5. Thus, at the presen® time, many agricultural machinery companies in Africa
find themselves in a serious financial situation, risking extinction. Rowever,
in spite of the importance of these difficulties, the means of production does
exist in tre majority of the countries and long experience has been acquired by
these campanies and their staffs. The dynamism of these structures has been
showr.,, in particular in the sphere of animal drawn ejuipment and individual items,

in various forms, characteristic of the national ~~ sub-regional conLext(lo) .

Demand

6. The basic under-equipment of African agriculture und in particular of the
traditional sma.]l armers

Approximately 30% of African farmers have at their dispcsal only traditional

hand tocls, 15% make use of animal drawn equipment and 5% employ tractors. A

rough estimate shows another aspect of this situation: if the number of persons
living directly from agriculture in Africa is estimated at 300 million and,
taking as a base the 1978 market of one billion dollars, the expenditure per
individual cn agricultural equipment wouvld be aporoximately 3 dollars per annum
(about 20 dollars per family) or less than 0.5% of the average income per capita.

Aralysis of the level of agricultural invest:nent(n)

confirms this flagrant under-
investment in African agriculture and the aggravation of this phenomenon by

the poverty of the countries considered. On average, the African coantries

import 5~10 times the amount in value of cereals for foodstuffs than of

agricultural machinery which contributes to the local production of these same -

cereals.

(10) sor: original experiences: semi-industrial production of animal drawn
. equipment by blacksmiths' cooperatives on the pattern of the
original COb"MAG in Benin, suall cooperative units for the production of
simple machinery, generally manual (for example, CEDECO in Zaire),
craft villages in Ethiopiu, the Tanzanian experiment. etc.

{1.) See First World-wide Study on the Agricultural Machinery Industry
UNIDO/ICIS 119, June 1979.




7. Declining demand and a widening gap between the demand which can be met and

the actunal nszeds

In 1979, Africa's share in the total worldwide imports of agricultural machinery

(code SITC 721) was a mere 3.3%(12)(13)

. 4.4% for tractors and approximately 7% for
hand tnols. In 1978 the total imports of agricultural machinery amounted to 867
million US dollars (31% for hand tools, 21% for agricultural equipment and 45% for

tractors).

From 1971 to 1978, these movements were developing in Africa as in the rest of
the werld (value stagnation), but African imports underwent a sudden drco in 1979,
estimated at 30% by value. Thus, starting in 1975 but particularly since 1979,
the African demand has decreased sharply. This structural under-equipping cannot
but get worse since the annual purchases cannot even ensure replacement o~ existing

equipment. These figures fully support the views of African experts in che case

e

studies and the fall off in business observed in the case of the agricuitural i

machinery companies. The result has been a widening of the gap which separates

Cmarer reww

the demand which can be met (the market) from the potzntial demand and the requirements,
in particular those of the small traditional farmers, left on one side by

mechanization and eccnomic growth.

8. Failures in the mechanization of farming through over emphasizing the cole of
tractors

Mechanization must not be equated with tractorization. However, the current
confusion between these two concepts explains the dominant role of the tractorization
mode: in mechanization in Africa. Introduced into Africa during the colonial period,
magnified by its performance in developing countries, strongly marketed by multi-
national producing firms and local commercial networks, this model has been fostered
in Africa mostly through State organizations and farms, development operations and
rich private exploitations, representing the whole of the demand which could be
satisfied. To a great extent, it still continues to monopolise the funds available
for mechanization and to ubscure the needs for other agricultural piant, in particular
those connected with food crops which are handled with traditional hand tools.
Although intended at the outset to improve aaricultural production. this model has
in general proved to be a failure, primarily because it led to stagnation and even
decreased productivity of land and menpower and failed to adapt to traditional
small-scale agriculture. This type of
mechanization, which is necessary for certiain types of operation and cultivation,
today finds itself in a deadlock which is not only technical and financial (the

(12) It is 0.1l% for worldwide exports - source: UN Statistical Handbook of
International Trade, Vol. II, 1976-1979, New York. See table 2 (annex)
Felating to imports into Africa.

(13) Algeria and Nigeria alone represent more than 40% of the market for the
continent.




amounts owed by the African countries), but also "social". On the other hand,
animal drawn cultivation has progressed significantly in favourable countries and
sub-regions, thus proving beneficial to swal: farmers engaged in food crop
production and, in some cases, to certain profitable crops such as cotton. Its

overall impact remains, however, limited.

9. The ¢ plex and irrational nature of the demand for agricultural equipment

The agricultural machinery market consists of a variety of social groupings of
different types and different interests: ioreign equipment manufacturers (often
multinational companies) and their commercial representatives, public authorities,
state owned companies, agricultural development companies, importers and local
intermediaries, distributors and rich farmers but rarely the user farmers. The
whole of this ccmmercially orientated system, even when it actually aims at
modernizing and develcping agriculture (for example, agricultural or rural development
schemes) leads in the end tc a marked division of demand into the privileged sector
of the population which can be satisfied and the demand of the small farmers which
cannot be met. The consequences of this situation are that it is impossibie to
provide food crop cultivation with modern equipment (vicious circle); the widening
of the gap between the two categories of demand; the enrichment of a minority of
intermediaries who are neither productive nor creators of wealth; tre lack of
sustained interest in the key supervisory problems (supplies of spare parts,
maintenance, training of users and operators) which are essential for heavy equipment,
resulting in deterioration of stocks and a forced demand for ieplacement; the
stocks of machinery are often so widely varied (makes, models and techniques) as to
make it ofter impossible to solve these maintenance problems; the difficulty for
the national manufacturers in basing their production programmes and their
investments on a clear and stable picture of the requirements, of the size and of

the exigencies of their markets.

This demand for agricultural equipment is seen as the order for an imput
necessary to agricultural development operations (in the same category as
fertilizers, seeds, insecticides ...) within the framework of a spot market. This
"trivialization" and breakdown of the demand, further combined with strong commercial
interests, makes it difficult to realize a coherent and efficient agricultural
machinery policy.

10. As a result of this anaiysis of the essential facts of the present situation in
the production and use of agricultural machines in the majority of developing African
countries, it can be seen thaf. there is a generalized imbalance, a fundagental
difference between offer and demand, or more precisely, between local production on
the one hand, the home market whic* can be met, and the actual needs of the whole of

the agricultural sector on the other hand. A striking paradox is also apparent:




while the local equipment production units satisfy an average of only 15% of th:z
stated requirements of the market which can be achieved, these wmits are also

experiencing a serious shcrtage of outlets and are op2rating below capacity.

II. A PROPOSED EXPLANATORY FRAMEWORK

The failure of agricultural mechanization in Africa reflects a complex problem, "ut

also one which is often ill-defined and approached with political aims and

insufficient means.

11. The complex problem of agricultural mechanization in Africa

The mechanization of African agriculture is an integral and inseparable element
of the whole complex which rorms :ach African socio-economic political system and
each country. The interdependence between the social, cultural, economic, financial
and ecological factors acts both as the control and the constraint of these systems

as shown by the contents of the case studies and the few examples which follow:

- Mechanization is connecte.. with and at the same time dependent upon the
agricultural systems and methods, the relative priorities between food crops and
export crops, the selection of a pilot crop, technological developments, etc.(14)

- A simple decision in the matter of credit or of farm prices, but also on
agrarian reform, or social or economic organization of the rural environment has a
considerable influence on the demand for equipment.

- The deteriorition of the financial sjituation in numerous African countries
has a direct influence on the levels of imports, in particular of large items
(tractors) in addition to the financing of the projects or the agricultural machinery
production units. It reinforces the power of foreign participants, iciably through
the financing of these projects.

~ But in the last resort, it is the farmer who uses the machines. Everything
wiil deperd upon his interest, on his values and on his expercise.

A rule can be derived from this inter-dependence(ls): any development of the

whole of the system will react on one of its parts (agricultural mechanization) and
vice versa. This is why the failure in agricultural mechanization is explicable
{in part) by the difficulties encountered in the socio~economic developm * of
Africa, particularly in the agricultural sector, and the austabilization of the
African economies as a result of internal factors (social, cultural and ..;onomic
changes as in the field of education, the ethnic or political divisions, rural
depopulation, etc.) and by external factors (world economic crisis, foreign debts,
the role played ard pressure exerted by foreign companies, patterns of food
consumption, etc.),
TTZT—;S;—;kample, developing "no~tillage” techniques would make cultivating operations
pointless and make the heavy tractorization model obsolete. '

(15) See the FAO study "Agricultural Mechanization in Development. Guidelines for
strategy formulation" - Rome 1981, distributed to the participants.
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In return, the inadequacies of mechanization policies have contributed to this
overall situation, to the poor performances Ly agriculture, to exacerbation of the
problems of the rural areas (under-nourishment, under-employment, rural depopulation,

low income, etc.).

12. A badly phrased problem

- The failures of agricultural mechanization indicate some inadequacy in the

classical development theories in grasping the intrinsic finalities of development in

general, of agricultural and rural development, the true participants (the people who
must be mobilized and involved, in particular, the peasant farmer), and the a-~tual
co' ditions where the battle can be won (on the ground, at the "daily” level)(16).

- The "preductivist”™ mechanization approach, which faivours the quantity produced,

the short term financial profitability and the condition of "solvency" to the detriment
of the essential needs of the population and of other problems central t> developmert
(under-employment, salaries, town-country equilibrium, etc.). The problem of solvency
is certainly central, but it is also inappropriate where, at the outset, it is a
question of equipping poor populations living in a subsistence economy and therefore by
definition "insolvent” (on a short %term) according to cl. ssical criteria.

- Mechanization was considered in the first iunstance as a substitute form cof

energy for human labour in ord=zr to maximize productivity per farmer, whereas in Africa,

mechanizatiorn must aim at comp'ementing man and machine (and animal when its us: is
possible) in order to maximize tiie productivity of the land and feed the whole
poptlation (this latter growing by nearly 3% per annum) and to create erployment in
rural areas.

- The lack of attention given tn the conditions and equilibria of the ecological

environments concerned (exhaustion of land, erosion and desertification) but

particularly to the social context and to African cultural values. The aspir:tions of

the rural population itself (safe food supply, independence, a desire for modernization
couplei with a certain measure of distrust and the elimination of arduous tasks),

their customs out also their cultural techniques, are all factors which have not been
taker sufficiently into consideration. If poverty is es .entially the central core of

under-development, it is above all the fajilure to understand and mobilize the African

individual and his rur.l family which is the main reason for the failure to overcome

this poverty and to increase agricultural productjivity. This is particularly serious
in Africa when attempts are made to adapt the man and the environment to the machine
and not the reverse. One disturbing factor is the attitude of many of the African
rural population who, after two decades of development, exhibit two opposing
tendencies: migration to the towns (mainly by young people) or a withdrawal intc the
traditional community life. Both of these uncontrolled attitudes are responsible for
a fantastic abuse of human and national resouvrces and underlie problems that are
becoming more and more uncontrollable (such as city growth), and carry the seeds of

eccnomic and social eruptions.

(16) Genera' errors of orientation made regardless of the political and ideological

crientations of the countries concerned, and whether they are "supplier" countries
or African countries.
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- The harmful gap between the production and use of agricultural equipment.

Traditional hand tools made by smiths and imported tractors are two extreme examples
illustrative of the association/disasscciation between these two levels of production
and the use of agricvltural equipment. The fields of equipment design, field tests,
training of the users, maintenance and the supply of spare parts show the prime
importance of this link between manufacture and use. Recourse to imported materials
(an average 90% of the market) and even the selaction of industrial manufacture
ccncentrated in urban areas, will bring with it a ccnsiderable risk of the breakage
of this link and of final failure. Indeed, one of the strenyths of the crzf{_:sman
resides in the fact that he lives on the spot, knows the users and their requirements

and can undertake the maintenance and simple essential repairs of the equipment.

2 Limits of the technological systems of mechanization

Three major systems currently characterize mechanization in Africa: manual
cultivation using nand tools (dominant), cultivatijon using animal tracticon and

motorized cultivation(17).

The three systems each have their own limits ani characteristics, as shown in
detail in Table A. None of them individually can solve all the problems of
mechanization which are of great diversity: variations of soils, climates, crops,
methods of cultivation, systems of land tenure and the users' levels of .urchasing
power, technical competence and values. None of these constitutes a comple®* and
all powerful system of mechanization. Igrorance cf the intrinsic limits of these
models has been a major cause of the difficulties encountered, and to this must be
added poor appreciation of the actual conditions of use. Thus the heavy
tractorization model necessitates work on land development, on transport and repair
infrastructures, on regular syoply of spare parts and implies t a high technical
competence of the operatonrs. These conditions can rarely be fouad together, leading
to considerable in..reases in the actual cost of the model and to a considerable

reduction in its theoretical efficiency.

One simple question is worth askirj: "Why have other and more suitable systems
or equipment not been developed, at least at a representative level 2", There are
a number of complementary reasons:

- the limits of these mechanization models were not known; on the other hand,
the "myth of the tractor” was very strong, in view of its success in the agricultures

of developed countries;

(17) Essentially expressed by using standard tractors of medium and high horsepower,
possibly combine harvesters and also oublic works equipment.
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Table A - Yresent characteristics of the mechanization in Africa with respect to the three
principal farming/sechanization systems

Farsing
syﬂtelJ

Characteristics

Sand farming

Animal drawn facming

Tractorization

Bases of the system

Agricultural system basically
man-dependent, using h

strength to accosplish all tasks,
aither directly or vith che aid
of simple traditional tools.

Mricultural system based on
the use of animals to carry out
all or part of the agricultural
work. ‘This implies a
conplementary Hrlcultun/
husba stem and the use of
anisal drawn equipment.

Agricultural systam making use of
the wotor and more precisely of

the tractor to carry out all or part
of the agricultursl work. This
implies in parti:ular a corresponding
set uwp of the envirormsnt to_ensure
the operations of machines and sets
of heavy equipments.

Nachines used

Initial investment
level *

- nil (picking)

- simple tools (machette-hoe)

- simple machinery to be
carried (back carried sprayer)
or pushed (cart-hoe} or
stationary (sheller~pump)

* The purchase cost of the

equipments corresponds to
sbout

. US$ 10/labourer/S years for
simple hand tools

« less tham US$ 100/labourer/
S years for simple machinery

- simple sachine (cart-swing-
plough - harrow)

- mts sophisticated machinery
{ploujh - sower -
zuiticultor)

* The purchase cost of the
equipments is evaluated at
USs 325/10 years

To this is added the cost of
purchase and rearing and
training an animal evaluated
at US$ 400/animal (ox)

- tractor vl.;h beavy equipments

trailer)

- motorized fixed machinery
(thresher - motopump)

~ g .f-propelled machine

* e cost of ¥otorized set of
emipment including one tractor
145 HP) is evaluated at

. OS$ 11,000/8 years and
US$ 16,000 if a thresher is
imcloded.

(slough - d1.% barrov - sowver drill-

Mricultural
operations performed
with appropriate
equipment

Types of crops
affected

Present lisits

- partial clearing

= light pr. jaration of soil

- upkeep and protection of
cultures

- belp to harvesting and to
the transformation of
products

All crops:

. food crops based on cersals

| roots or fruit

. cash crops, annual (cotton -
groundnut) or peremnial (pala
tree - sugar cane)

. for export (coffee - cocoa -
citrus fruit)

* Productivity remsins low

~ light prepsration of soil
- sowing

- upkeep of cultures

- light transportation

. Crops based on cereals
{rice - corn - sillet -
- Aonual industrial crove
(cotton - groundnut

* Taking into account the
strength of the animals and
the present technological
limits, feow rations and
cultures can profit fros
mechanization, especially
among the tuberous food
crops.

vooat)

- tobaco,y

~ crops based on cereals (rice -
cogm - vheat)

- annwal industrial crope
(cotton - soya) or pluriannual
(sugar cane - bananas)

~ peremnial crops (pala tree -~
coffes - cocoa)

* Some operations can be
A\ 4
(transportation)

. Others not so easily because
they require a treatment of the
parcels of land (land clearing,anti
erosiw terrasses) or a change
of (flat culture or
lne culture)

. Miaally, _some cperations for
example harvesting can rarely
be mechanized.

Categories of farmerxs
and farming units
affected

Present limits

11 individual farming

the family type (less
than 5 8a), but also

- medium and large B
plantations whers much of
the work is still manual.

- sma
of

- individual exploitations of

than 20 ha) the agricultural
production of which is
especially based on csreals

* All non-mechanized work
wsing animal drawn equipment
i famming is done by hand
and exceptionally with the
use of motorized machines
such as deep tilling

mediun size femily type (less

- middle or large size farming

where production is based on
ls or ind 1al crops

including :

. 8one family farming of more
then 20 ha

. large private famming

. private, nixed or Stats agro-
iadustrial umits

. State farms

« production co-operatives

* The degres of sschanization of
labour is rarely total but in
gmmeral liaited to a few
cultural operations, requiring
consequently the use of human
labour.

* These estimations are taken fram the FAO study entitled "The demand for agricultural machisery and equipment in Africa

up to the yeac 2000".




-13 -

Table A {continued)

Parming
systems

&ncuruuu

Sand faraing

Anisal drawn farming

Tractorization

Positive aspects of
different systems

- low level of investment with
direct supply available to
farmers from local
blacksaf thg

- the system is adapted to the
agro—ecological environment
(cultivation on ridges with
several types of plants on
the same parcel)

- the conditioning of the land
concerns basically the
control of watexr

- mo training is essential

introducing animal drawn
farming allows to relieve some
bottlenecks (preparation of
soil) and makes transportation
easier

the investmen level is
limizsd and made poofitable
by an increasc in production
conditioning 1s easily
feasible by farmers (partial
grubbing and land clearing)
maintenance can be carried
out by local artisans and
blacksmiths

production can be by
craftsasn or industrial
without requiring major
investments in equipment
the low degree of
complexity rsquires little
supervision

the systes adapts to the
agro-ecological envirarment
without disturbing it

- introducing heavy mechanization
allows:

. to valcrize waste land

. to increase production by
expanding arable land

. to carry out some arduous
vork {desp tillage)

. eventually to improve the
valorization of inputs by
introducing sodern farming
techniques

- Very high attractiveness of the
tractor, as a synoaya of
modernity

- Cali compensate for a lack or
tbsence of fars labourers.

Present limits and
bottlenecks of
production systems

- Low productivity of workers
asing simple tools, does not
allow progress beyond the
subsistence level

- Bafusal of youth to cantinue
working using traditional
wethods (arduous and
demeaning tasks)

- Overall under-equipment of
farms especially in terms
of harvesting, storing,
processing and
tramEport

Low productivity level
corresponding to stremtb of
animals

Several operations, in

particular tuber famming

cannot be mechanized

Need to raise animals

{grezing areas or keep

fodder crops)

Absolute need to resort to

credit to purchase animals

and oquipment, granted to
co~-operatives only and in
the frasework of developmsnt
operations

Need to set up a supply

systss for spare parts

(msintenance)

Low lewel of interest shown

by the young who dream of

sodernization through
motorization

The development of animal

drawm farming is limited to

. areas of traditional
busbendry .

. rather flat regions oaly’
slightly infested with
parasites (tse-tse)

. and applicable only to few
types of farming (ia
particular harvesting
constitutes a bottleseck)

. competitivity fia the use
of land for husbandry or
foxr crop growing in
dansely populated sxees

of local sanufacturing

difficulty to import fo
some "poor” countries

- Weak conditions of infra-

- Lack
and

natworks hard to establish)
- Badly prepered territory

(1and elearing -

anti-erosive terrasses)

particular food crop farming

- Mo system of farming credit
adapted to the purchase of
equipment

- Low productivity of farming
(in particular food cxop

. farming)

- Low level of income of

- Increasing discrepancy
between cost of mechanization
and sale price of agricultural

products

- Low level of trainiag and
competence of techaicians to
use and meintain equipment

- Operatiag costs very high

- Pavow.s soil ercvsios




- foreign and local business circles had a strong interest in the development

of heavy equipment;

- the scattered nature of efforts to promote other techniques, often locally
and on a small scale;

- the lack of purchasing power of the customers concerned and generally the

lack of organization and of credibili‘y of demand(le) .

14. The inadequacy of political measures and options

The preceding analysis shows the general absence, in the majority of countries,
of a clearly expressed and controlled mechanization policyug) , and the absence of
an industrjal policy for the local manufacture of the machines. At a financial
level that part of financial resources devoted to agricultural investment (in
particular traditional) and especially to mechanization is often still very low.
Agricultural equipment in Africa represents, on average, only 4% of the total of

mechanical and electrical products imported. Investment in agricultural equipment is

equivalent to only one hundredth of the agricultural production of the African

countries (south of the Sahara) ! Agriculture, in general, receives on average less

than 10% of public expenditure (22% for administration, 15% for education) (20) , while

30% of the population depend directly on this sector. Moreover, these figures relate
to agriculture as a whole. In fact, an average of perhaps 90% of these overall
limited funds go to the "modern” farming sector, and only a very small part to
traditional agriculture. A similar inadequacy exists in respect of the production
of agricultural equipment: whilst the value of the products of the manufacturing
industry in Africa is estimated at $ 28 billion industrial production of agricultura’
machines accounts for less than 0.5% of this amount (in added value) !

Since 1975 many people have become acutely aware of the failures and mista
made in the past within the countries, by international organizations and by
development specialists. These changes are clearly expressed in the national
development plans and In the Lagos Plan of Action in which agriculture and
nutritional self-sufficiency have become the basic objectives.

(18) In this field, the enquiry carried out involving eight muiltinational companies
during the first world-wide study on this sector, carried out by UNIDO in
mid-1979, showed the reluctance of these companies vo develop products
specifically suited to the African market becauge of the narrowness and the
uncertainty of the possible outlets (the African market represents only 3% of
world imports of agricultural machines).

(19) See FAO study quoted on (15), page 9 of this note.

(20) These ratios are taken from the World Bank Study "Accelerated Development in
Sub-Saharian Africa - An Agenda for action", Washington, 1981.
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II1. ELEMENTS OF INTEGRATED AG'!ICULTUB}L/INDUSTRIAL STRATEGIES

The need for mechanization strategies lased on new relationships between
agriculture and iudustry formed one of the central points of the debate and of the
agreement achieved during the first world-wide consultation on the sector(ZI). The
question now is to go beyond this point and attempt to define the basic aims of such
strategies in the case of the African courtries, on the basis of the information on
the present situation supplied by the diagnosis,of the challenges in the immediate
present and tiie future in the field of agriculture and foodstuffs, and of the whole
general framework of African development defined by the African policy-makers them—
selves (Lagos Plan of Action).

A) The challenges from now until the year 2000 and the objectives of the Lagos Plan
of Action:

15. Por the African States the third decade will primarily be one in which several
impoitant problems will have to be faced:

- accentuation of population pressure (2.92% growth per annum between 1975 and
year 2000 will mean a population of 639 million in the year 2000 for Africa south of
the Sahara), vhich means a sharp rise in food requirements, a worsening of under-
employment (agriculture employs 80% of the work force, and this latter should grow
bv 2.8% rer annum on average hetween 1980 and the year 2000, as ageaiast 2% in the x

preceding decade)(zz); '

- a continuation, if ot an increase, in the rural exodus (current level
approximately 6%);

- a reduction in the reserves of cultivatable J-nd (less than 1% increase per
annum) and hence a reduction in the average ratio of cultivatable land/population to
be fed;

- a worsening of balance of payments deficits;

- destabilization of the social systems.

The FAO studies(23)

allow a quantitative measurement to be made of these
developments, forecast from now until the year 2000; the growth in the foodstuffs
requirements for the whole of the continent will necessitate an annual growth in
agricultural production of 3.9% between 1980 and 1985 and 4.2% between 1985 and 1990,
namely four times the growth recorded during the course of the preceding decade

(approximately 1% per annum).

' Such results presuppose a very marked increase in invastments in agriculture,
of more than 4% per annum; their volume ($6 million in 1975) would double or triple

(21) See the report on this Consultation (ID/239/1D/WG.307/9/Rev. 1) pages 13, 14
and 15. The problems of such strategies are presented in the First World-wir.
Study, UNIDC/ICIS 119, Chapter 1V, pages 142 to 149.

(22) Source: Study by World Bank quoted above, see note 20.

(23) "Agricultural-Horizon 2000" - Rome 1981.

Regional Food Plan for Africa. ARC/78/5, July 198l1.




from now tc the year 2000 according to the proposed scenario (in constant dollars) .

The part of agricultural mechanizat.on in the total amount of these iavestments

would increase from 20% in 1975 to 35% in the year 2000.

16.

These challenges have been perceived by African authorities and clearly

expressed in the Lagos Plan of Action; the main sections relating to agriculture and

mechanization are gquoted below:

17.

18.

19.

20.

25,

26.

At the root of the food problem in Africa is the fact that Member States have
not usually accorded the necessary priority to agriculture both in the allocation
of resources, and In giving sufficient attention to policies for the promction of

productivity and improvement of rural life.

For an improvement of the food situation in Africa, the fundamental requisite is
a strong political will to channel a greatly increased volume of resources to
agriculture, to carry through essential reorientations of social systems, to
apply policies that will induce small farmers and members cf agricultural
co-operatives to achieve higher levels of productivity, and to set up effective
machineries for the formulation of relevant prograrmes and for their execution.
The development of agriculture, however, should not be considered in isolatior,
but rather integrated within the economic and social development processes.
Emphasis shculd also be put on the latter aspect, particularly the problem of
improving the conditions of rural iife.

For an effective agricultural revolu-ion in Africa, it is essential to involve
the youth and to arrest the rural-to-u.%an drift. Poiicies have to emphasize
consistently the need not only to improve the living conditions on the farms but
also to increase famm real incomes as a means of making agriculture more
attractive and rewunerative. New dimensions of inter-country co-operation are
called for, but primary responsibility for a break-through in food and
agriculture lies with individual Member States nperating in their respective
national contexts.

Over the years 1980-85, the objective should be to bring about immediate im.rove-
ment in the food situaticn and to lay the foundations for the achievement of
self-sufficiency in cereals and in livestock and fish products. Priority action
should be directed at securing a substantial reduction in food wastage, attaining
a markedly higher degree of the food security, and bringing about a large and
sustained increase in the production of food, especially of tropical cereals uith
due emphasis on the diversification of agricultural production. Urgent measures
are recommended in each of these areas.

Food troduction

Food development must be promoted in an integrated manner, and should take into
consideration the problem of transportation and distribution of farm products at
the level of consumers. Food self-sufficiency should take into consideration
the nutritional values of fcsdstuffs and solve simultaneously the problems of
under and malnutrition.

The set-up of agricultural production shculd be based on adequate and realistic
«jrarian reform programmes consistent with political and social conditions
prevailing in respective countries. Improved organization of agricultural
producticn must be given priority so as to increase agricultural production and
productivity.

* Numbering of paragraphs in the Lagos Plan. UNIDO is responsible for the underlining.
Op. cit., see footnote 1, page 1.

i .y




28.

29.

41.

52.

56.

!
]
I
I
'
|
i
!

(a) Food crops

All Member States should adopt necessary measures for the implementaticn of
regional food plan for Africa adopted by African Mi: isters of Agriculture. The
main immediate objective should be to bring about quantitative and qualitative
improvement in food-crop production (cereals, fruits, tubers, oil seeds,
vegetables, etc.), with a view to replacing 2 sizeable proportion of the
presently imported products. Besides, the production of these food products
should be encouraged in countries which have the potential for these crops.
More particularly so as to replace the increasing demand for wheat and barley,
special attention should be given to the cultivation of cereals such as millet,
maize and sorghum.

Areas in which urgent action is recommended include:

- promotion of better agricultural practices, particularly the intensive use
of improved input packages and plant protection measures;

- modification of techno-economic structures of production so as to provide
small farmer and members of agricultural co-operatives with necessary
incentives to increase production;

- better utilization of water for irrigated cereals on ongoing irrigation
schemes, and initiation of new schemes;

- soil and water conservation; b
- flood control and drainage;

- intensification of the use of improved hand tools and drought animals, and
promotion of mechanized farming where justified; ;

- physical infrastructural development, including the building of small
bridges, dams, access and feeder roads, and the improvement of education,
health and other social facilities much of which at this stage should, as
far as possible, be undertaken throuyh voluntary self-help participation.

Agricultural mechanization has a priority role in increasing agricultural
production and in modernising farms. However, this problem must be studied
very carefully and should be related to industrial development so that it
will not further increase the dependency cof Member States on the developed
world. In the process of agricultural mechanization, special emphasis should
be put on animal traction in countries that have not yet reached the
appropriate level of motorization.

!
i
Agricultural services i
i
[

Industries

Member States accord, in their development plans, a major role to industriali-
zation in view of its impact on meeting the basic needs of the population,
ensuring the integratinn of the economy and the modernization of society.

To this end and in order for Africa to achieve a greater share of world
industrial production as well as to attain an adequate degree of collective
self-reliance rapidly, Member States proclaim the years 1980-1990: Industrial
Development Decade in Africa.

The industrialization of Africa in general, and of each individual Member
State in particular, constitutes a fundamental option in the total range of
activities aimed at freeing Africa from under-development and economic
dependence. The integrated econamic and social development of Africa
demands the creation, in each Member State, of an industrial base designed




to meet the interests of that country and strengthened by compliwmentarv
activities at the sub-recional and regional levels. Industrialization of
this kind will contribute, inter alia, to:

(a) the satisfaction of basic needs of the population;

(b) the explrnitation of lccal natural resources;

{(c; the creation of jobs;

(1) the establishment of a base for developing other economic sectors;

(e) the creation of the basis for assimilating and promoting technological
progress;

(f) %the modernization of society.

Medium-terr objectives up to the year 1990

66. To attain self-sufficiency in the following sectors: food; building materials,

clothing anda cnergy:

Production in sufficient quantities of agricultural inputs such as
fertilizers, pesticides, agricultural tools and machines.

From these extracts from the Lagos Plan of jiction, the following ~ssential
points should be noted:

- the multiplicity of the objectives sought: improvement in the quantity of
food products, combined with a search for self-sufficiency and assurance of food
supplies, also @:velopment of employment, income, living conditions, all steps to
make the agricultural life more attractive and modern;

- integration of agricultural developmentwith the whole of the social and

economic development process and, in particular, with rural development;

- the diversity of the spheres of action justifying the production of a wid:
variety of agricultural plant ard equipment (assurance of food supply, substantial
reduction in losses in storage, transport and distribution, improvement of the

physical infrastructures, control of water and irrigation, etc.);

- the production of ayricultural tools and machines in sufficien® quantity
to reduce dependence on the industrialized world, within the framework of an

industry catering for basic egsentials and of the modernization of the society.

Attention should, neverthesless, be drawn to the apparent contradiction
between the necessity for a proper pclicy for equipping agriculture and the rural
world (which is essential in view of the preceding objectives) and the limited
importance attributed to agricultural plant, considered as an input in the same
class as fertilizers and pesticides (see paragraphs 29 and 66).
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B} Two bacic cstrategic aporoaches

17. 1In practical terms, each African country today finds itself facnd with the
need to increase the production of agricultural machines and equipment considerably
so as to meet the needs of agriculture and of the rural populations (to reestablish
the offer/demard equation). This probiem revolves around two besic questions:
- what types of mechanization, and which agricultural equipment is necessary ?
- How can they be designed and produceG in adequate gquantities, using local

resources ?

Thus the probiems of the national strategy for the manufacture of agricultural
equipment rest first on knowledge of the requirements, the demand, connected to
mechanization technologies but also to other aspects of mechanization and of the
agricultural policy (credit system, development structures, famming techniques

and input supplies, training of peasant farmers, etc.). The anticipated

R T,

characteristics of the mechanization technologies are thus found to be at the very

* -—e -

heart of the problem. Here, two choices are possible which underly different
strategies:
- acceptance of a continuation of present trends in mechanization;

- a search for new and different ways.

a) Continuation of current trends in mechanization:

18. The three dominant systems of mechanization (manual cultivation, animal drawn
cultivation and motorized cultivation) have previously been analysed. A kind of
"historical mechanization" would lead, of necessity, to the almost total replacement
of power of mechanical origin (represented in particular by heavy tractorization)

by human labour, passing where possible through the stage of cnimal traction. This
movement vould be inescapable, since it constitutes the onlv vossible resnonse tn
desertion of the countryside by rural inhabitants, attracted by the very superior
salaries and living conditions in the tcwns and to the necessity for a marked
incrcase in agricultural activity and the control and bringing under cultivation

of new reserves of land. The existing system for mechanization would not be
fundamentally altered but simply adapted by seeking to control the conditions

under which it operates and the interdependence of its factors, and to plan its
development.

The local production of agricultural equipment would be geared towards the
manufacture of hand tools in larger quantities and of better quality, and of
animal drawn equipment, would strengthen the experiments with small and simple items
of equipment, of local agssembly of tractors, or of other heavy plant, or perhaps
integrated local production in some cases (Alderia, Egypt, Kenya, Tanzania, etc.).




Iowevrr, dependence on overseas imports of raw materials and high technology items

would remain a permanent obstacle. Orientatior towards motorized equipment of high
technological complexity weuld veduce the level of self-sufficiency and cf local or
regional supplies for the great majority of the African countries in a low or medium
state of development.

19. 1In preparing for this Consultation ani at the request of UNIDO, FAQ carried out

a study(24)

on the future development from now until the year 2000 of agricultural
wechanization and the demand for agricultural equipment by African countries. on
the basis of certain hypotheses (see the document sent to participants), this work
permitred a quantitative and qualitative description of the needs for equipment to
be produced by country and sub-reqions(zs), giving emphasis tc the three traditional
power/energy sources in agriculture: man, animal and machine. In 1975, these three
sources represented 83%, 13% and 4% respectively of the energy consumed by African
agriculture. These ratios will have changed to 82%, 11% ind 7% by the year 2000, as
a consequence of average annual growth rates of 3%, 1.3% and 8% respectively. The
annual demand for tractors will grow from 40,000 units in 1980 to 174,000 before the
end of the century. The gross annual investment costs in tractors will iancrease

from Us(s 65)00 million in 1980 to US$ 880 million in 1990 and US$ 2.1 billion in the year
2000. (2
Using a normative ezpproach (an attermpt is made to satisfy the theoretical

requirements for agricultural mechanization), but assuming that the trends towards
heavy mechanization continue, the forecast as a whole forms a very useful reference
basis for consideration and discussion. The influence of recent trends, the actual
projects of the participants and the major constraints cf the African countries on

the realization of the proposed scenarios can thus be envisaged.

b) Seeking and promoting new ways for mechanizing agriculture

20. ‘These derive logically from the limits and failures of traditional methods of
mechanization, the importance of the new challenges presented by agricultural
mechanization (from taking into account the objectives of the African countries
expressed in the Lagos Plan of Action), and from the desire to re-establish from the
start the link between manufacture and use of agricultural equipment.

The logic of this approach is to reconsider the problems of agricultural
mechanization in relation to its key functions, the main participants (the peasant

(24) "Agricultural Mechanization and the Demand for Agricultural Machinery and
Equipment in Africa up to the Year 2000. An analysis of Results and Implications
of the FAO Study at 2000", by H.E. Jahnke and M. Sievers, Universitlt Kiel -
Institut fOr Agrarpolitik und Marktlehre, June 1981 (this document has been gent
to the participants).

(25) See Annex, Tables 3 and 4, pages 40 and 41.

(26) These data were extracted from the study quoted in (24) and relate to the
"pessimistic” scenario B. It is in constant 1975 dol.ars. If it &8 recalled
that the industrial production of agricultural equipment in Africa was estimated
at about US$ 150m in 1980, it can be seen that the imports of tractors and related
equipment aleme amount to more,than 5 times the value of production!
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farmers) and the specific constraints of the environment and of the country.

21. The basic functions of agricultural mechanization in the majority of the African
countries (taken from the diagnosis and objectives of the Lagos Plan)

In order to give the rural world the means of breaking away from its basic
constraints and of controlling its own duvelopment in the long term, agricultural
mechanization must:

- Contribnate, as a priority, to growth in staple crop production by farmers, on

the basis of their essential needs (nutritional self-sufficiency, elimination of the
most arduous tasks and reduction of the time taken) and their legitimate aspirations
(evolution towards better living conditions, security and independence, inc:-2ase in
. (27)
incomes, etc.) H

- Effect overall equipm:nt of agriculture and of the rural world, favouring

progressive modernization of agricultural holdings and their integration into the
whole of socio-economic development;

- Increase jointly the vulue of the facto-s of human labour and cultivatable
land, mainly by intensification of agricultural production;

- Take account of the modifying factors which could profoundly and rapidly alter
the dynamics of the agricultural and rural system (rural depopulation, literacy.
spread of knowledge, etc.);

- Reestablish the integrity of the relationship between production and use of

agriculture equipment, and develop local production of such equipment by mobilizing
the whole of the national productive capacity. This equipment must be suited to the
needs and aspirations of the peasant farmers (and not the reverse) and to the local

conditions of use and maintenance.

It i« essential to note the difference which exists between these functions and
"tasks" of mecnhanization and the narrow traditional concept of mechanization,
associated stricily with the working of the soil and immediately translate it into
terms of products (hand tools, animal drawn equipment, and tractors). The problem
is of an entirely different dimension. It is for this reason that it mugt be
expressed by a different concept (that of equipping agriculturs with the means of

pcoduction) and effected with suitable new means: the search for new technological
systems of mechanization appears as a primary condition which will allow this change.

22, Tae opening up of technological sy:.tems for mechanization in which agriculture,
crafts and indistry are complementary and interdependent

The ljmits and failings of the dominant systems of mechanization (hand tools,
animal-drawn cultivation aad clazssical tractorization) have been described above.
(27) 1t is only on this condition tnat the peasant farmer can both produce enough

to meet the needs of the population as a whole (and that of th: urban centres
in particular) and algo for export.




Are these systems, where they exist, the ones most capable of meeting the immediate

challenges and objectives of the Lagos Plan ? The answer to this is a categorical
no. The ratios taken from the FAO works concerning the proportions of the various

energy sources, are essential in this respect (see preceding page).

- It is imprecise to see the exclusive key to the problems of mec-anization in
Afirica in the development of animal-drawn farming, since this part of the system will

be in overall decline;

- The mechanized proportion ~ill only increase from 4% to 7% of the total energy
requirements. Thus, with the exzception of some countries, the importance of
classical mechanization will remain low, although it will ccrcentrate more than 20% of
the financial resources devoted to mechanization and will involve only a minority of

the peasant farmers;

- Human labour, at more than 80%, will remajn the essential source of energy and
labour in agriculture. Must traditional hand tools remain the almost exclusive form
of man-nachine association for many hundreds of millions of African individuals, even
though imports of modern manufactured consumer arcds or equipment intended for the

middle and privileged classes of African towns are increasing ?

It is thus necessary to leave this "primary era" of agricultural mechanization
and to develop equipment and technologies which would help improve, complete, enlarge
the current dominant systems. Although unsatisfactory as a vhole, these cannot be
ignored since they are supported by strong trends.

It will be necessary to look for different and/or ccmplementary systems of
mechanizatioh, allowing true chains of mechanization of a progressive nature to be
set up. Sueh technological systems of mechanization must make use primarily of the
small peasant farmers' equipment and envisage a progressive transition between the
tradi+i~~-1 system and the modernized system, together with development of local
manufacture of agricultural equipment, supported on the iwo essential and

complementary pillars of industry and the craftsman.

It has become abundantly clear that these systems and equipment must take into
explicit account :the whole of the fixed and mobile production equipment associated
with the agricultural process as a unit, land equipment and equipment from the
associated rural environment and activities (transport, transformation). Table 3,
page 40, in the Annex, shows the essential role of these items of production
equipment in investment, in particular for countries south of the Sahara.
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Table B shows in simplified fashion the potentialities of the three main uypes
of production unit (village blacksmiths, small workshops and industrial units) for
the manufacture, maintenance, the supply of spare parts or the sub-contracting of a
wider range of agricultural plant and equipment. It shows the first possibilities

in this adjustment of the agriculture/craftsman/industry relationship.

In positive terms, the necessary opening up of the technological systems

required can be achieved in the three complementary ways proposed below:

Route 1l: The promotion of basic equipment for traditional peasant

farming units, with the emphasis on food crop production;

Route 2: The progressive modernization of agricultural holdings by using
simple machines (motorized or otherwise) in line with the

individualized mechanization of various operations;
Roure 3: An equipping process based on the essential function ~f

transport.

C) Three new routes to mechanization, based in particular on the local production

oi_equipment

a) Routs 1 : Production of basic equipment for traditional peasant farming

units, with the emphasis on food crop production.

22. The fundamenrtal underequipment of peasant farmer units

The traditional farming sector represents the majority of the population of
the African States, living essentially at subsistence level, practising manual
cultivation with traditional techniques and having little time for the prouduction
of cash crops. In parviculer the eguipment is limited to some simple tools bought

on the local market (hoes, machettes, etc.) and sometimes some animal-drawn machines,

whicn hardly allow agricultural productrion to expand nor efficiently remove the
factors affecting the ingecurity of the food supply (crop protection, control of

water supplies, etc.;.

Thus the promotion of basic equipment made up of simple materials within the

farmers production system should give priority to:

- increasing security in the productiun of food crops:
- reducing the difficulties of daily tasks;

[ —
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- cliearing certain bottlenecks in the production cycles. This wou

allow the local markets, .nd in due course the urban centres, to be supplied.

23. pefinition and choice of equipment

In choosing equipment, farmers generally give pr=ference to equipment which
enables them to save their crops from climatic threats (threshers, hullers,
specialized tools, etc.) and makes prolonged preservation and storage of products
possible (driers, silos, etc.) equipment used in the daily processing of food
products (mills, grinders, decorticators, etc.), for water supplies (lift pumps,
irrigation pumps, etc.), and fcr transporting men and products (carts, light

motorcycles, trailers, etc.).

From agro-sociological studies, and taking physical factors, food requirements
and the constraints of the socio-cultural order into consideration, it is now
possible to pinpoint certain types of specific basic equipment, characteristic of
homogeneous socio-agro-ecological zones, which allow the fundamental requirements
of the rural population to be saticfied.

This equipment can be broken down according to the different lievels of social

organization:

- Per labourer: one or two cultivating and harvesting implements in addition
to traditional implements;

- Per family: a manual seed drill or planting machine, a manual thresher or
huller, a stationary drier, a bin or silo and a hand cart or animal-drawn
cart.

- Per group of families or village: a motorized mill or grinder, a manual

1irt " pump, a motorized irrigation pump, and a small motorized vehicle
for transport.

The overall investment will be between $500 and $1000 per family, over a
minimum period of five years. At the present time, there is an infinite variety
of types of machine of all sizes and complexity used (or having been used)
throughout the world which can generally be adapted without difficulty to local
conditions. Their promotion would require that they first be adapted
technologically in such a way that the users could manage not only their use but
also their maintenance and running repairs (importance of local or regional design
and engineering capabilities), the search for economic solutions which will enable
direct acquisition by the users (subsidy, credit, tax relief, etc.), and the
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astabiishment in the country of networks for the manufacture, supply and

maintenance of the equipment.

2k. Manufacture of the equipment

The great diversity of requirements, allied to the extreme heterogeneity of
agricultural producticn unis, requires the production centres to be sited as close
as possible, not only for manufacture of the final product but also for maintenance
and repair. Decentralized craftsmar production, supported upstream by national or
regional industrial production for the manufacture of compliex items (engines and
gearboxes) or high quality sub-assemblies (semi-finished products, complex items,

etc.), is a satisfactory way of balancing supply and demand.

Encouraging experiments, which generally remain very localized for various
reasons, are already being reported from the majority of countries. In fact, at
this stage, problems are arising in the training and organization of blacksmiths,
and of supplying a variety of materials and equipment. Certain countries benefit, ?
in this area, from wide experience in the production of animal-drawn equipment
whici. can serve as a basis for widening the scope of production, and may even serve '

as a modei for other countries.

b) Route 2 : The progressive modernization of agricultural holdings by using !

simple machines (motorized or otherwise), in line with the

2
individualized mechanization of various qperations( 8!

2. Basic approach

Using a standard tractor (model taken from industrialized countries) each
machine can be drawn by the tractor, performing a series of farming operations,
If the motor unit is immobilized for a long period, or if it is impossible to
carry out work at the right time, there will be a systematic drop in production.
On the other hand the size and cost of the equipment will necessitate grouping

farmers into .ooperatives in order to make efficient use of equipment.

(28) Also known as "task mechanization” or "specific mechanization”.
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At the other extreme each famming operaticn ==y be performed separately, the
machine being operated manually or by means of a suitable small motor.
Specialized machinery may be purchased progressively, the farmer himself
determining his choices and priorities on the basis of his technical needs and
his economic situation (main crop, level of income, etc.). This formula, based
on the rational mechanization of holdings, allows the burden of debt to be
reduced, the technical knowledge of the peasant farmers to be improved over a
pariod of time, and the farms to be progressively modernized.

26. Definition and design of machines

A first group of equipment covers stationary, hand or sotorized machinery,
generally used after the work of cultivation: harvesting equipment (thresher, pod-
stripper ,huller, etc.), processing equipment (decorticator, mill, grinder, peeler,
depulper, winnowing machine), and water handling equipment (water extractiom,
irrigation or drainage pumps, etc.). These machines, which are very widespread
in the industrialized countries, currently constitute the basic equipwment of
large farm units or groups of holdings in many African States.

A second group of equipment, made up of mobile machines, allows some
cultivating work to be mechanized: soil working equipment (power drivem cultivator,
sowing and fertilizing ecuipment (small seed drill, fertilizer spreaer, planting
machine, etc.), and miscellaneous equipment (drill). These machines are simply
drawn or pushed ox driven by a small motor and manually operated.

A third group of equipment covers light machines carried by the user,
allowing certain operations to be mechanized without modifying the cultivating
systems: treating equipment (back-pack dusting equipment, sprayer,
low-volume spreader, etc.), and equipment for destroying invasive slants (rotary
hoe, brwhwood killer, etc.).

All these machines are, in general, relatively simple in design and easily
operated, even by operators with little experience. On the other hand the very
large mmber of models and types enables the very gresat diversity of farm
products to be taken into account whilst still allowing the basic components
(for example, the engine) or the operating principles, to be standardized to the
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29 P . <
greatest extent, !btezs( ) are cften synonywmous with modernization, and not

using them for driving small machines would condemn the peasant farmer to a
permanently archaic technology.

Z1. Production of equipment

The majority of machines result from the assembly of certain more or less
complex mechanical sub-asvemblies whilst generally retaining the same operating
principle for a particular family of products. Thus it is possible to break down
ranufacture into three distinct groups which can be carried out by complementary
units: .

- Economic production, on a very large scale, of independent complex units
(engine, gearbox, etc.), manufactured, if necessary, under licence from
components which have been tested over a long period by national or
regional industrial units;

- Medium or small scale production of simple, but specialized, indep2ndent
mechanical sub-assemblies (mills, threshers, pumps.,etc.) carried out by
craftsmen or semi-industrial enterprises.

- Assembly of units on basic chassis by decentralized craftsmen enterprises,
fully equipped for jobbing work, and simultaneously undertaking maintenance

of the equipment.

The production scheme based on the interdependence and complementary nature
of the production units would permit very considerable flexibility in adapting
the products to the actual needs of the market.

c) Route 3 : An equipping process bagsed on the essential function of transport

28, The priwe importance of the transport function

Transport constitutes a major congtraint at the heart of any agricultural
system, related to scatter and to the distance from the places of work, both for
transporting people and for conveying products of every type (water, wood,
materials, agricultural products, etc.). At the present time the mogst common
method, in the absence of control of the infrastructures and for the most deprived
populations, is for the individuals or the animals to transport themselves
{transport on foot).

(29) The motor itself no longer constitutes a fundamental ctstacle, and is currently
experiencing a rapid and widespread distribution in Africa: two-stroke petrol
engines for the motor scooter and power saw or four-stroke for the car, motor
pump, diesel engines for decorticators, mills, lorries and small electric
motors on all vehicles. The infrastructure, which s still minimal, is
following the spread of the equipment: fuel storage depots and stocks of

standard parts, on the spot training of mechanics and repai. men, and repairs
carried out with recycled material.
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The handcart remains in very limited use near urban centers; the bicycle
and motorcycle, on the other hand, are b:coming the favoured means of light transport.
With the use of animal-drawn cultivation in agriculture the small cart is by far the
most frequently used type of transport. Similarly in motorized cultivation the
principal function of the tractor is still transport (by means of a trailer), this
operation being, however, the only one which is motorized either on traditional or

modern plantations, whether small or large. The change from one metchod of transport
to another represents an improvement in the productivity of labour but, on the other
hand, the opposing economic and technological obstacles and the constraints of cost
and maintenunce, the necessity for controlling tae infrastructures (widening of
roads, cunastruction of bridges, etc.), will have to be mastered; the specific

case of the use of animals necessitates an intejration of agriculture with hus-
bandry which is only possible in traditional stock breeding regions or where land
reserves are adequate.

29. pefinition of equipment

The predominant function is that of transport but also the drawing of equipment
currentlir used in a.imal-drawn cultivation. The technological design must allow
manufacture, maintenance and repair both locally and nationally, simplicity in
operation, and camparative multi-functionali-y in use, with the capability of
ieing specifically adapted according to the dominant crop. This could be a small
carrying vehicle(ao) {(with 2 working load of 300 to 500 kg), and capable of drawing

(tractive power equivalent to that of one or two pairs of oxen), which looks like a
standard tractor. It differs profoundly, however, in being based, on the one hand,
on the principle of assembly of simple components and readily availabia parts and,
on the other hand, on its ability to evolve in time from au economic basic module
for towing or carrying equipment or even for use at a fixed site. This equipment,
driven by a low-power motor (5 - 15 Lr), combines simplicity of design with a
" o8- .n appearance and, in particular, opens the route to equipping small traditicnal

1 units and local manufacture.

- —

(%, The name “"simplified tractors” will not intentionally be employed for these
Cransport vehicles. Nevertheless, it is today the "simplified tractor"
concept which has given rise to a variety of experiments and developments in
Africa, many of them promising (TIMKABI, BOUYER, PANGOLIN, etc. tractors).
This route, often known as "intermediate motorization”, is based on similar
reasoning to that presented here.




30. The manufacture of this type of transport vehicle

The design results from the assembly of complex components (engine/gearbox)
on a mobile chassis, whilst seeking the maximum similarity to motorized stationary
machines used. The production of independent complex components (engine, gearbox,
hubs, etc.) would be drawn mainly from products widely available on the market for
various uses (cars, industrial or public works machines, etc.). These camponents
could be imported or manufactured in the country or in the sub-region in an
industrial unit, by mass production, within the framework of licence agreements
with companies whose products have been well tested on the market. The chassis
components would likewise be drawn fram raterials currently available on the
market (sections, sheet, nuts and bolts, wheels, etc.). Assembly could be carried
out in specialist craft shops or semi-industrial units, as for current drawr or carried
equipment. In particular, they should have the maximum similarity to current
animal-drawn cultivating equipment in order to facilitate the transfer between the
two systems and to simplify problems of manufacture and maintenance by standardization
of the materials and components. Repair by replacement of components (engines,
gearboxes, etc.) or widely standardized items (filters, tyres, etc.) would avoid
prolonged immobilization. Rural craftsmen could possibly undertake repair of
the components (after training and with adequate equipment).

*® * %
*

The three routes proposed do not, properly speaking, constitute a replacement
system of mechanization but rather different approaches to mechanization, not based
exclusively on the product, the machine itself, but on 2 priority function and
"target” (the basic equipping of the small peasant farmer and the transport
function) and on a new way of responding to a problem (the progressive moderniza*ion
of small holdings by the individualized mechanization of agricultural operations).
These approaches combine, from the start, the requirements of Ae2sign/manufacture/
maintenance of agricultural equipment. The diversity of implements, equipment
and plant is met by multi-functionality and complementarity of the productive

structures, in particular the craftsmen, the small rural industry and industry

proper.
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The existence of these different routes to mechanization shows that the
technological constraint can be overcome. This must also be true for the
political constraint of the system. In fact, it is essential that the chcice

of mechanization to be undertaken in each country should rest on a clear and

determined vision of the evolution of rural society and of its role in the rest

of society. The desire to develop this agricultural and rural society, ard

the men, vomen and children which comprise it, by giving them the maximum
opportunity and responsibility, implies reappropriation of the production factors
(such as land, water, fertilizer, etc.), efforts at education and training, and
the availability of the necessary plant and equipment for production. Any
national policy for the mechanization and equipping of agriculture therefore
assumes, from the start, that each government should define this desired evolution
of the farming and rural society and develop, as a consequence, the necessary

institutional and financial mechanisms.

C e - A ~———- - -

LI I .




- 32 -

lQuestions submitted fcr discussigg]

I) Questions concerning the first part: "The present situation and trends in
agricultural machinery in Africa”

The picture of the state of agricultural mechanization in Africa, drawn up

on the basis of 16 case studies conducted by African experts, aims at providing
an intelligence of chis situation. It is suggested that the participants at
the consultation discuss the following major points:

Questions:

1. -Amongst the features of the existing system of production already described,

rwhat are the essential facts that should be brought forward and discussed

[}
vas being most relevant to the present realities, and forming the necessary

f
rbasis for future development ?
'

2. ,what are the main factors in the crisis now facing agricultural mechanization

!
1in Africa, in respect both of demand and of production ? Is this crisis

;circumstantial ani/or structural, "internal”™ to this sphere of activity, or

:connected with the general economic and social situation in African

scountries ? What are its potential dimensions at national, regional and

]
1international levels ?

3. [What are the current trends and changes, within or outside the "system” of

!
jagricultural mechanization, which seem to be most significant for the future ?

II) Questions concerning part two: "A proposed explanatory framework"

The purpose of this chapter was to try to clarify the causes of the double
structural imbalance observed: on the one hand the increasing gap between the
enormous potential needs of African agriculture and of the mass of peasant farme:r:z
and a market of limited purchasing power (sometimes even regressing) and, on the
other hand, the inability of the existing industrial manufacturing apparatus to
respond to the requirements of this market in a significant fashion, this role
being left essentially to imported equipment and technologies. Analysis has
shown that agricultural mechanization cannot be regarded as a simple input in

agricultural production but constitutes a decisive element in a complex,

multi-dimensional system (political, economic, egricultural, social) where

interrelationships between these elements of the system are fundamental.




uestions:

1. 1Does this intecrated and broadened approach to mechanization appear to be a
[}

:necessary frame of reference for consideration and discussion ?

2. Based on the overall explanatory framework already submitted, what are the

'
rkey elements of the system of mechanization, the types of relationship and
1

;constraint which have been insufficiently perceived and over ~ame and which
! have brought about this double structural imbalance between needs, market

+and local supply ?

3. What are the main lessons for the future which can be drawn from the experience

of African countries ?

III) Relating to part three: "Elenents of integrated agricultural/industrial
strategies™:

African countries are confronted with enormous challenges in respect of food

production and agricultural/rural development. These have been stated in particular
in the Lagos Plan of Action. The great question facing each country is that of the
choice between the continuation of present trends in the matter of mechanization or

a policy of voluntary change, established on the basis of rew objectives,
technological systems of mechanization and modes of action. This latter orientation
implies the necessity for each country to draw up and prosecute a proper policy for

equipping agriculture and the rural community.

Qgestions:

1. ,Taking into account the challenges and objectives expressed in the Lagos Plan of

:Action, do the African countries feel that the present trends in mechanization

and former strategies are, first of all, desirable and, if so, feasible ?

—— = -

2. ,what routes to mechanization and alternative technologies appear capable of

;meeting the priority needs of the African countries ?

The three complementary routes described tentatively in this part of the
document (promotion of basic equipment for the small peasant farmer, modernization of
holdings by individualized mechanization of different agricultural operations and an
equipping process based on transport as a priority function), in particular are
proposed for discussion. The specific situation in each country or sub-region will

be taken into account.

3. What are the practical conditions which will permit a positive break with the
'

:g;esent ungatisfactory trends and a swing towards the proper policies of

:equipping agriculture and the rural population ?
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ANNEX
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Industrial activities connected with the production of
agricultural machinery in Africa, by country and sub-regions,
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Agricultural equipment imported by African ccuntries between
1972 and 1979.

Developrent of shares of annual gross investment in
different regions of Africa, 1975, 1980, 1990, 2000

.

Characteristics of agricultural mechanization and demand by .
country and sub~region in 1975 and the year 2000.
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Mali 1) SHECMA (1574) i pudblic 160+ ' yee Agricultural machinery animal dravm squipm, | 23,000 ﬂtc»(woo)' 65 %
i i .scasonals | " .
Ivory Coamt 2 am (1960) [ltd.comp. S0 ' ono Poundry and rail road Lyuaps, machetes, om has taken ower IVOIROITILS with
| \ : Aquifeent axles, animal érawn Omp.‘m | total of 400 employean
i FRACASST jprivate 50 { no Poiler making ! agricultural trailers 2%0 wnits |
Togo 11 UPRGMA (13€0) ; co-oxnnt1 154 yea Agricultural machinery animal drawn equip. 700 wite (1980): 604 » has started sperations in 298¢
| seasonale : .
- ~7 ' b : ! '
i gerias 'S JCXN NOLT, AGRICULTURE ) { hand t5ols, Pixed | twa units are at prem Yivi o
‘l‘ ENGINESRING LTD.; NIGERT 'IL ' : R equip,, ploushe, i Sractors at presint ascentlyv)
: ENCTR.WORKS; SARMA °RO- . ‘ploushsharen and
j ot H : private i uninown i un\mo-m! unknown Tixed ‘wquipwents ] 1
| EX SEZRC.ABA’S CARPENTRY El ; | i
! WOHKSHOP; JAURO MAKRRIS | ) [- | ; i
.4 o__PlOUDNIM. . . __ _ R TR o S R S S
Mauritania | no indusirial preductien { { i . |
Usper Volta | 2 SOVICK (1966) Porivate | 30 | wes | Agricutural machinery lanima) drewn squip. | = 4000 wnite {1976) wimown
} . y ' - < 13 t : 3
oo vttt e s sy i e vt | <o mte | wion T A0 e
! P . ; - | Agriowltural machines , i \workshopa snd viliars worksncrs
; o [ 1 .
Caana : 2 ::gxcuxuunu, FYQIVEFRS | Drivate 2co ; ye3 lI Y ':::‘;s?';' ‘:::-re\u. anion oxm unknown ‘mein activity: squipment for th.
. - 1 N | i
| CROCOML® MANGHET LTD. | Private unkmown | yes . pgricultural machinery Cutlass, barrows, ~ 1300 wite 154 ybrocensing of producty
; ! } ; : R ,spades, shovela :
! i ic ! i .
{ Benin 1 COZENA® {1972) 5’"‘3;:“ ‘ 650 no Agricultural machinery lanimsl drsm squlip. unknown I'the macn workehop 8 tonrveted w:t-,
f . ARNA . . ) T diatrist warkahops
' Riger ! S DAR Mandicraft | 12 you Agricultural machinery [ snimal drswn pnknewn wnlmown
: ACREMA | comop. | UeRiOMR | oyy Agricwitural machinery Yiquipment and hand Each centrel workchep as cormects !
) VUCOKA . e b unimown an Agricultural machinevy toola with } secordary workakops ar:d
i ‘ SEPANRG (1912) ] ”:"‘" 20 . Agrioultural machinery | unkyown unknown village workshopa
i QONX PANE (1965) [ private | 300 no Agricultural machinsry unknown uniow former blacksaiths co-nper, .
. | pe
Cap Verde I no industrial production l }
GCartia ! 1 CHAN STCXA LYD. unlmown  unknewn no General matal work ' hare tools unien ovmn
. ]
: unknown | unkn yes | Agrioultural mechinery ' rice ithreshes, wmite
Sierra Laone | T2‘££n11 sntarprices: i P unknawm | || riddles, sowsra, 0
| | ASRICULTURS M VISIOK i unknown l unkoown. ‘ you ' Agiiouwltural machinery loil—pnuu unlkmown
! | "JORKSHOF ) !
! : WCST AFRICAX MACH. LTD, ! unicown | unknown yea ' tgricultural macRinery | hand tuols unknown
¢ 4 . ' .
) Siuinea : 1 (n3t specifien) i l
! Cuinea-" sean I no industrial entcrpriee ‘ i ‘
; Liksria I no information | ) ! L | o
f 1ol for
!

et
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Tarle 'c. Industrial aotivities connected with the nroduction of agricultural meshinery in Africs,
hy ezuntry and suh-regions, 1981
) DUC o X 1 e
vy Sortdioian T S By Py Lttt
COUNTRIES °-;m:rpr1u- Status Stafrf equipmen Main aotivity equipment '"“’;" °f/\'\“l i of Particular characteristice
(starting date) only l_ sanufactured produced/year capacity
o — —_— e b ' —— .
Cameroon 1 TROPIC (1966) private 254 *ne | Agrioultural machinery | hand tools, animal | 1650 tons (1980) 90 % Export (20 ) to the Mmber cowni.n.
! drawn equipment of ‘
“alre 6 - CHANI NETAL Sublidturyy unknown no  Poundry ) 744,000 units (1980) [ unimown
vvAZ purlta unknown yeou " Agricultural mchtr\oryg Rand tools 1,440,000 unite{1960) uninown
ACNEFOY private unknown no ! Hetal construaction | ‘unmnown unknown
FLAT-2ATRE ubsidiary . unknown no | Vehicle assemdling 1 26 units !/ ik own
1NZAL uhaxdinyj unknown | wnknown | unknown Tractors | 7 wite (1979) unknown l
MAGI RUS IEUTZ ZATRE ubeidi unknown | unknown | unknown ] 26 wite "mimown
Zazwmas (1)_Fygmbura_Unit _Hewnse) L (25) | I(ves) - Lhgriculvural maghinery L(and voods) | | _ (80,0000 1 _____[meanenrleninoeenien
St TEEET ST TsTEEEET ) | ' . -
chad 1 SOMAT private wnknowm yeu {A‘dc\d‘ud aachinery i Ani:d.drnm oqulp-1 winown Production inteirurted by Civil 4u-,
men
Ceatr.Afr.Reg. : |
Cadon no industrial production ! !
Cenro ; :
i |
“zuat. Gunea no inform tion . :
Sao Tomé ' |
BERCEEY no industrial predustion ;
trrola 2 (wnspeci fied) ) Animal drewm oquipgl uninown wnimown -
ot -l Cemtiral
T zme * ~10 enterprises emploving approx. 1000 persons (estimate)
i [ v T T -
Fa-t ard South i ) i \ | |
tfaza i : ! ' :
Tihiopia 1 ETHIOPIAN HAND TOOLS .- public | 120 [ no . wnknown Hand toole 600 tons  (1979) 100 € Belonge to the growp of Faviora. v -
PACTORY \ ' ' i : tal Worke Corpor.
Xenys nﬁ/snn and medium enter— | private , wnknown . wkmown ' viknown Hand tools; anlmal | wnknown wnknown | Exmples:X.Kay Enginenring Servy~ae |
prises : i ' drawn equipment; Ltd. (Hammers EngireeringiArooh Lrri =
| tractor equipment ) neering, eto. i
l ! \ ; fized equipment | |
: ) | (»411e, dryers)
; Tanzania 2 vm publie 700 . yes ' Agricultural machinery| Hand tools; animal ! 1,1 millton and 50 4 Close co=operation betwaen UFl ard
, | | drum equipaent ‘ 10,000 wnits (1980) TANTY
TANTU pudblie 150 , yes  Agrioultural machinery, Animal drasm equips 3,50 unite
{2 wmal) enterprised | unlnown unknown | unknown | wnknown Traotor equipment .| uninown
wnepaci fled) i | |

"

1

3/ Subsidiary of a multinational company

%/ Very irregular produstion - assembly of 400 wnite in 1977
S Septamher 1981, . Caly half of these erterprises are of significant sise.

Scur~e®t=Cana gtudi~s conrerning Cameroon — Zalre « Bumindi - Ehxtiopia - Keuya = Tanzania.

g/ According Lo tha document of “r. Mitra,

DO In.ommations

——
{oontinued)

|
—




Table 14,

B ———————————————

Industrial activities connected with the produotion of agrioultural machinery in Afrioca,
by country and sudb-regions, 1981

T —_
! Nunber and name W : ttlf =i ‘ PRODUCTION Rate of '
i .- of indurtrial Juria.cial: o S |\ rt11iwation '
) COUTRIES enterprises | S-atus aft rqui pment, F!Z::i::'::ﬂ“ Fumber of. wits of Particular charsoteristice
! (starting date) } i lomly | Main activity manufast ured produced/yosr capacities ;
'. -+ | | | | ;
i Taz: 2=3 Sowth R | H i | | !
i Afm = i \ : i ! ' i
. »tia 3 NORTHLAND ENGINEERIFG | private 80 ] wnknown Animal drawn equip-| 70,000 units and ' animown I
i . ; v ‘ment ,hand tools, 40,000 unita )
i i ; i nills |
i STEE : private wnknown ' no ) unknown Animal drawn equip=| 3,000 units and wnknown ;
: SHONGA L ' ) ! i ment, hand tools 300,000 wnits h
LENCO . publie : uninoewn | no ! unicnown .carta and agricult. 1,000 wnits and s0 % .
| ! i | Itrailers 1,000 wnite |
' {12 =mall and mediwnm private | unkmown = no unicnown . Animal drawn equip= Txamples: Rutan Industries, .
' : enterprises, ! ' | , ( mentyhand tools, uninown Semr Ltd,, Damer !
; mspeci fied) ) ; | _ ! fized equipment '
: Vadarascar 3 SIDEMA ' public ! 250 * mo  MNetal construction | Animal drawm equip~; 12,800 wnits and
i : i ) ment,hanu tools 144,000 unite
: ! T™OLY | pudhlie ' 150 no » Foundry | Teactor equipment 1,500 unite (1978)
i ; BARDAY { private 100 no unknown Animal drawm equip-| 4,000 wnite I
: ' ! ! ment ) H
‘.--__.._---;——--—-—‘--—-—-—i———————————-é———————————-——-- —-!----——ul-——---—-——-l----------——---.--—---—J
{ 2ot evana 'l unepecified [ unknown unknown Agrioultural machinery ‘Hmd toole unkmown unknown |
i < .
v Lesotko i no inforwation ‘ i i l
| Saxzilend {1 NATIONAL IXDUST.DEV.ORG,| winown  unknown ° yes Agricultural mechinery | Tractors (TIRKAPI) winown wnrnown | capacitys 100 units (1977) '
; Zinradwe 14 UNITED SPRING AND FORANG nknown wninown | Yes Agrioultural aschinery | Hoes, hand vools, unknown uninos A i
! } . |  hanvy fcrged parts |
i ' BULUWAYO STETL PRODUCTS ; uninown uninowm Animal drawn cquip. J unimown unknown |
! ‘ ZCLON Limited . unknown , unknown Aninal drem ecuips 590,000 wnite wmnknown Assemdly of tractors XY |
: : TINTO Indusiries . ' . motorised mqui~ment ~T1.7"' :
|  Xalan i1 AGRIMAL unknown 170 | yes Agrioultural mashinery ; Hoes, 800,000 units :
) I ! ' ploughs, 2,000 unite !
! " ! ! ‘ oultivators )
| i
‘ Dihewi ) . ! i |
P raaewe ’g n~ information ? !
) Lo~oroe . . g
| PAumom ) : ' ; {
| Savchelles ) : | | ;
i Maritius !2 BELL Ltd. : private ! unknown yeur ) wnionown Motorised machines 45 wnite wnimown
{ , ! i for sugar |
| ‘ TAYLOR SMITH LTD, , private | unknown no Steel products 1 Sugar machinery, !
f | : | spare parts for !
) . ! I | !'trm-pon qq ipmont
botaeaga 3 ucMA ‘ public | unknown no | Poundry Hand tools unimnown 10% !
t I TESO=Soroti ! pudlic | wnknown |unknown ! unknown ;Wﬂll drawm equip- ) ‘
' i YOES Linited unknown unknown |unknown | unknown ment, hawnd tooln uniiown !
; Lo—malia ; ~0 inAurtrial nroduation j l I i
M .
[P - anq 1- ’ !
L:u.-__“nca ~ 55 enterprises ewploying -~yirox. 3500 persona (ectimate) ‘w
il erraca ¥
11y r2a (rouwsh estinate) B7 enternrises emploving 15,500 persons J '

") Withowt Rep. of Sowth Africa and Namidia

Sources:= Case studies concerning Zambia and Madagadoar.
- UNIDO information?®



Tadble 2. Agricultural equipment imported by African countries ocstween 1972 and 1979.
USe million MOB
Export Share of Export Share of Export Share of Bxport Share of
s:;c ::;i:‘ ‘%o exports ‘:”1:‘1 to exporte ::;z:‘ to exports :gi:‘ to exports
Rev. 3 Africa to Afrioa » Africa to Africa Afrios to Africa Africa | to Africs
. : % H (%) . (%) (%)
1972 1973 1974 1975
695 Handtools ** | 1,417.6 89.7 6.3 1,893.1 106.0 5.6 2,450.9 148.0 6.0 2,734.8 212.7 7.8
721 Agricultural . i ,
machinery 1.902.9 51.8 ‘ 2.7 2'77500 69.2 2.5 3'661O5 104.2 2.8 "‘3102 115-1 3.9
T21.1.2| Agricultural
uachinery for
cultivating
J soil and
i hm.l‘tﬂ‘ 1.298.1 ‘1.6 3.2 1'81 3.6 54.8 3.0 ) 2"9605 19-0 302 3'35203 140.5 4.2
! 122 Tractors 1,697.0 111.9 §.5 2,191.2 145.4 6.6 2,854.1 209.2 7.3 4,371.7 357.9 8.2
) TOTAL 5,017.5 252.5 5.0 6,860.1 320.6 4.7 8,972.5 461.4 Sel 11,543.7 746.) 6.5
P 1976 1977 1978 1979
I .
! 695 Handtoole ®¢ 3.020.6 201.6 6.9 3.786.2 28101 T.4 "6270‘ 29701 60‘ Nele . 7Y 13 Nelo
CoT21 Agricultural
. sachinery 4,365.) 114.4 2.6 4,104,2 153.5 3.7 4,896.1 179.7 3.7 6,493.2 €1%.2 3.3
+T721.1.2 | Agricultural
' machinery for
‘ cultivating
! soil and
: hlm.“"‘ 3. 240.2 879.0 207 3[ 16708 106-3 3-‘ 3'7“.2 12"0 3.3 "‘1905 “Bo? ,0‘ .
T22 Tractor ‘.531-3 Ja2: s 7.1 5015603 382‘8 T.4 5.5‘8-1 I 389.8 700 ,'9‘96 262-‘ 4-4
t -
TOTAL 11,967.2 645.5 5.4 13,046, % 818.0 6.3 15,073.6 1 867.2 5.8 Bet. "0 B.a.
Source: 1, ECE Pulletin of Statistice on World Trade in Engineering Produots 1972 - 1979

*) Africe exclwding Sowth Africa and Zimbabwe

®s3) Data are for msarket eoonomy countries only, world export figures refer t0 jgport figures.

2. UX Yearbook of Internmational Trade Statistics, Veol. II, 1976 -

"1979, United Nations, New York.
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1
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Table 4. Characteristics of agricultural mechanisation and
dprisnltural foalss
Iﬂ#@n 97151 -n} Crop
IClimate] Arabl Irrigated Land R Share | int
/(1000 ha) [32;- 1000 pa (sn)| FRbi0 | First [Seomt | rird fire§ of sity
sorthern Africa ~
Norocco 1.950 0 887(11.¢) 2.45 Barley | Vhest Pul see 13.6 15.1 0.75
Algeris 7.000 | 110} 3ot{4. 2.10  |vheat Barley |Pruit 1.1 | 15.8 ] 0.58
Tunisia 4.510 | 104 | 126(2.85¢ 6.08 |Wheat Olives {MBarley | 78.4 | 44.) | 0.81
Lidye 2.518 107 171(6.8% 6.39 |[Barley | Whbeat |Podder | 80.7 | 62.1 0.37
Eoypt 2.860 | 101 |2.860(1 0.89 |rodder | Mmise |Wheat 571.0 | 42.4 ) 1.68
Sudan 14.290 | 143 |1.672(1.7L) | 1.6 |millet | Croundn ]Sieal .| 82.3 [ 61.0 ] 0.37
Total Morthern )
Africe s 319.168 6.017(5.4%)

l Western and
. Central Sahel

| mauritania 182 | 18] a6(5.% 0.48 |millet | Pulees 89.4 | 8.2 |0.23
Sencgal 5.564 123 161(2.9% 1.55 {Croundn.| hillet Pulses 9.8 ) 45.6 | 0.46
mali 11.720 110 152(1.3%¢ 0.67 Millet Crcundn,| Rice 86.2 19.7 0.1}
Upper Volta 6.700 | 17 - - 1.08 |nillet | Pulees |Groundn.| 90.1 | 72.5 | 0.45
Higer 11.100 100 - - 3.09 hillet Pualees | Croundn.| 97.7 70.5 0.37
Chad 6.901 154 - - 1.21 millet | Cottom JPulses | 86.8 ) 62.9 | 0.24

. Total Western

; and Central Sahel [FA/TS 42.761 -

e - - e e - - - S T O S A D S . N S

Other Western and
Central Africa

, Casdia , . 421 109 57 .&) 0.97 |Croundn.| Millet |[Rice 90.2 | 41.1 0.51
°  Cuirea - 4.200 | 151 42(1%) 0.86 [Cocoa Root millet | 68.8 | 23.2 ] o0.35
; Sierra Leone 1.814 1o - - 1.02  [Rice Palstree] Cocoa 65.5 | 49.0 | 0.45
Liberia ) 1.33 170 - - 1.00 |Rice Rubber |[Root 79.6 | 45.1 0.33
Ivory Coast 9.120 113 - - .1 1.20 Coffee Mot Cocoa 58.3 26.8 0.37
Chana - 4.5 15 - - 1.3 Rice Krize |Millet 15.5 | 15.5 0.82
Togo 1.919 104 - - 0. hillet mize Pulges 60.6 50.3 0.32
Benin 2.950 { 139 - - 1.29 |haise Root nillet | 64.8 | 50.2 | 0.30
+  Nigeria ITS/TH 32.306 | 127 - - 1,65 |hillet [ Pulses |Root 71.9 | 51.1 ] 0.76
! Camcroon 7.347 | 124 - - 1.05 |[Root dmize |nillet | 49.1 | 30.3 |o0.43
Central Afr.Rep. 5.910 123 - - 0.93 jRoot Cotton |Croundn.| 65.8 20,6 0.15
Gabon 350 100 - - 0.54 [Root Banans |Cocoa 90.0 5.0 ]o.31
Congo 662 157 - - 1,18  [Root Groundn.] - 618 | 142 ]o.32
Zaire 13.146 150 - - 0.57 Root Maize |Rice 8.2 22.0 0.6
! Total Weztern and !
! Centra) Africa TH 85.987
. Fastern apd
Southevn Africa
| Ethiopia HLY 13,728 | 128 - - 0.75 |nillet |mise [wneat |53.7 | 6.8 |o0.54
;  Somalia 13 1.049 164 1, 3i(3.99) 0.6 nillet Maise |Sesam 88.8 | 78.5 0.60
|  ugarda T3 5.251 134 - - 1,07 |Millet | Pulses |Cotton | 48.4 | 32.4 | 0.82
! FKenys Fu,/v 4.115 | 140 41(1) 0.76 |[Maize Pulees [killet | 75.0 | 60.5 | 0.78
Rwanda T8 905 110 - - 0.4} Pul ses Banana | Root 61.9 24.1 0.95
Burundi 3 993 118 - - 0.54 [Pulses | Root nillet | 70.1 3.2 | 0.96
Tanzania TS 6.810 162 - - 0.9) aize Root aAillet $0.7 3713 0.74
Zacbia TS 5.000 128 - - 1.19 aige nillet - 86.1 86.3 0.30 .
Falawi TS 2.278 142 - - 0.94 mize Pulses |Croundn.| 79.3 61,0 0.86
Angola TS 4.500 138 - - 1.57 Mize Coffee [Root 66,2 4.8 0.37
Z1iebabwe TS 2.480 135 . - 1.07 nillet mize Croundn, | 79.6 70.0 0.56
Fozambique 73 5.000 160 - - 1.8  |»aize Root millet 52.2 37.8 | 0.54 °
S..daascar 8 .| 2.866 | 143 | 1768(27.5%) 0.64 |Rice Root Coffee | 75.4 | 55.4 | 0.75
basuritiue T™H 100 105 15(155) 1,0 Cane - - 84.2 - 0.95
Total Faztern and -~ .
Southern Africa 55.075
Total Africa 219.887 ] 129 {7.693(3.%) 1,15 1sillet | saize |Pulses | 47.9 | 51.6 | 0.5

’ 1/ ST= Subtropical; TAe Trupical arid; TSe Tropical scmi arid to sub-humid; THe Tropical humid; HLe Tropical highlands;
V= Varicd

§/ 1975 = 100 :
3/ For scenario B of PAO

Conree: FAQ Study "Asricultural Kechanization ard the Dewand for Agricultural Machinery and Fyuipment in Africa up to
the year 2000%, U.1D0.1D/MC,365/2
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demand by country and sub-region in 1975 and the year 2000.

Sxisting patteras of l:ech-mizaﬁjgn_(lﬂi) ) vt f!_mo__g
labour foree | Draugnt ammals | Tractora ::“:;‘_‘:—:"‘ 2:;:2‘;"{“::::)_ .I:;;-f:::::;;“
X of power [People |l of power Z': use k-’ of power Z" "€ L cultural Hand [Anizal _r’;c!:;r‘xer rsizxé:'ox‘
requirmnl( i1 requireannt 1"0)0 requirescnt :nmo machinery |tools draxa [Practor:i(c i tractors
— aril. : 10 (111 1155) | (10:0) [(1000) 53 WIS«
rthern Africa
‘brocco 64.0 2.4 310 1.530 1.0 16 56 51 139 2.6 19} 33.4
AlZeria 46.4 1.9 17.4 32 36.2 51 94 40 | 15.4 1.6 328 52.1
Tunisia 44.1 0.6 13.7 208 30.4 29 5 10 9.2 4.1 166 53.8
Libya 27.6 0.1 12.8 50 59.6 25 56 o 3. 3.5 95 4%.2
Egypt 8.7 5.4 15.8 t.000 5.5 22 12 110 | 49.1 9.6 184 25.4
Sudan 65.6 33 26.6 1.000 1.8 9 50 80 | 2.} 1.6 352 .8
Total Horthern .
Africa 13.7 4.1)0 152 3718 290 [20}.0 29 1.318
deatern and
<entral Sahel
fauritania - 0.4 8.7 120 - (] 3 10| 6.2 - 4 -
Senegal 91.0 1.7 1.5 147 1.5 1 1 Joi 3.2 0.1 17 9.2
Aali 69.2 2.} 10.0 245 0.8 1 13 ) 60 | 18.5 0.1 29 3
Upper Volta 91.5 2.8 2,2 65 0.} ] 8 60} 3.1 - 12 1.6
¥iger - - 1.} 14.3 210 - (4] T 3o 12.) - 10 -
Chad i - 1.4 12.8 .I.SO - ] S 3o 9.2 - 8 1.7
Total Western and
Central Sahel 9.9 931 2 9 220 | 58.5 80
Jther Westsarn and - T T -
Ceatral Africa
Cambia - d.2 - 4 - [} 1 - - - 2 10.0
Cuinea - 1.7 1.2 16 - ] 4 3o - - [ 1.}
Sierra Leone - 0.8 - 3 2.0 o 2 20 - - 4 5.6
Liberia - 0.4 - ] 2.2 [1] 2 10 - o.r 8 10.7
Ivory Coast 91.1 2.8 0.6 17 2.3 2 12 60 - 0.5 82 23.7
Chana 95.3 2.0 1.6 36 3. ) 9 40 | 3. 0.4 3 1.8
Togo - 0.7 - 3 23 o 2 10 - 0.1 9 18.9
Penin - 0.7 2.8 23 - . [} 2 10 - - 4 2.0
ligeria 9.9 14.9 5.2 949 1.9 12 70 300 | 52.3 2.1 251 19.3
Ca=mcroon 98.1 3.0 1.6 50 0.} o 8 60 3.t - 12 1.8
Central Afr.Rep. 9.0 0.9 1.0 10 1.0 o 3 20 - - 5 4.0
Caton - 0.2 - 0 1.0 0 ! - - 0.1 15 75.0
Congo - 0.2 ° ] 4.0 [} 1 - - 0.1 12 41.47
Zaire "~ 8.3 - (] 1.5 4 23 170 - 0.4 55 1.3
Total Western and
Central Africa 46.7 2.048 23 188 950 582
E-storn and
Sovstern Africa
Ethiopia 60.0 9.9 19.1 $.000 0.9 4 110 - 210 [255.4 0.5 158 11.3
Somalia 56.1 1.0 40.0 |° 350 3.3 1 9 20| 18.4 c.2 22 19.4
Uganda 87.9 4.0 11,0 482 1.1 2 20 80 | 27.1 0.2 b1 6.9
Kenys 79.3 4.2 15.5 800 5.2 [ 34 90 | 43.¢ 1.0 203 42.8
Avanda - 2.0 5.8 100 - [+] 6 40 6.2 - 10 2.6
Burundi - 1.7 0.7 b] - o] 4 Jo - - 6 3.
Tanzanis 81,6 5.4 16.4 1.048 2.v 5 38 110 1 55.4 a.8 90 18.)
Zwmbia 81.4 1.} 12.2 186 6.4 4 n Jo| 9.2 0.5 3o 21,2
salawi 94.5 2.1 3.2 65 2.} 1 9 40 30 0.} 2 28.1
Ansmls 90.6 1.1 3.6 51 5.8 5 9 20 3.1 0.5 34 24.8
Zimbabwe 63.7 1.} 20.6 401 15.7 . 19 F] Jo| 21.5 1.6 68 35.3
Sozasbique 90.4 2.5 4.4 107 5,2 [ 16 50 - 0.7 66 4.1
Madagagear 75.0 3.4 23.2 | 1.000 1.8 2 29 1 70| 98.5 0.4 5T 7.2
bauritius 86.~6 1.0 6.7 5 6.7 [} ] - - - 2 22.2
fotal Eastern and’ | ~ i ’ o
Southern Africa 40.0 9,600 55 324 820 825
Total Africa 82.9 [101.) 13.} ]15.711 1.8 232 880 2,110 |B824.6 36.6 |2.174 25.6J







