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INTRODUCTION

This document is a background paper for the Meeting on Exchange
of Experiences and Co-operation among Developing Countries in the
Development of Agricultural Machinery Industry, organized by the
United Nations Industrial Development Organization in co-operation with
the Government of the People's Republic of China, Beijing, China,

20-27 Cctober 1980, This meeting is being c.nvened as a direct follcw-up
to one of the recommendations endorsed by the First Consultation Meeting
on the Agricultural Machinery Industry convened by UNIDO in Stresa,
Italy, 15-19 October 1979.

This document focuses on various recent trends in the agriculiural
machinery industry sector in developing countries. Analysis of such
trends can pave the way for greater co-operation in specific areas
related to the manufacture of agricultural machinery and implements
through the exchange of experience between more advanced 3pq
less advanced developing countries.

The first section of this paper highlights the principal features of
the preseut situ=+ion and recent trends in the agricultural machinery
industry and agricultural mechanization. The secoad section attempts to
identify major constraints upon the future of agricuitural machinery and
imnlements. The third section deals with the future of the agricultural
machinery industry in develiping countries and also fouches upon areas
whrre immediate intermationa' and regional co-operation cin be cxtended

to the manufacture of agricultural machinery and implements.




I. SITUATION AND RECENT TRENDS IN THE WORLD AGRICULTURAL
MACHINERY INDYSTRY AND AGRICULTURAL MECHANIZATION 1/

1. In this paper, thz term agriculfural machinery and equipment is used
to include all the tools, machines and equipment required in diverse
agricultural operations, in particular statiomary equipment for crop
preservation, nrimary processing, etc. Agricultural machinery cannot

simply be restricted to tractorization.

World production of agricultural machinery

2. Statistics on world production nf agricultural machinery are inadequate:
they cover tractors,but fail to take account of hand tools, most stationary
equipment and, in general, the output of small-scale manufacturing units

play an essential role in the developing countries.

3. In 1975,world production of agricultural machinery excluding hand tools
and most stationary equipment was valued at about $ 36 billion 63 per cent
of this output originated iu market-economy deveioped countries, 31 per cent
in the planned-economy developed countries and only about 6 per cent im
the developing countries: the discrepauncy between the latter share and

the Lima target of 25 per cent for industry as a whole is considerable.

§. The two major producere, the United States and the USSR, account for
nearly 46 per cent of total world production (about eight times the
production of all developing countries), while the couatriss of thea

European Economic Community (EEC) account for 25 per cent.

S. Analysis of agricultural machinery production over a long period in
terms of volume and value shows that production peaked during the period
1965-1970 (mainly in the market-economy developed countries)i/. Only the
manufacture of tractors and thresher-harvesters continued to grow at a
steady and appreciable rate up to 1976, whereafter production decreased

2/
or stagnated in most producer countriess These developments were often

1/ Some of the analyses and facts have been extracted from '"The First
" World-wide 5tudy on Agricultural Machinery', UNIDO/ICIS.119, June 1979.

2/ See Table 2, "Werld production of selected main agricultural machinevry
products, 1960-1978"




marked by increased sales prices, by shifts towards more sophisticated
and high-powered machines,and by specialized production ¢f machines and

stationary equipment.

6. The manufzcture of tractors accounts for about 35 per cemnt of all
agricultural machinery produced: <(his is equivalent to 2.1 million
units in 1978 after a period of considerable growth (8 per cent per amnum

in the period 1971-1976)2/.

7. In. 1978, tractor productica in the developing countries amounted to
abcut 324,000 units, or 156per cent of the world total. However, in
reality,the developing countries coatributed only some 1l per cent, in terms
of value to the world production of tractors, since tractor manufacture

in those countries either involves countless components or sub-assemblies
imported from major foreign manufacturers, or may in fact be limited to
assemply operations. Furthermore, seven countries account for 90 per cemnt
of the tractors produced in developing countries: Argentina, Brazil,

China, India, Iramn, Mexico and Turkey.

8. Agricultural machinery production in the developing countries increased
in the period 1955-1975, the initial emphasis being on the manufacture

of tractorsﬁl. The following trends were to be observed:

(1) Establishment of a tractor-manufacturing industry on the

basis of local assembly of components and groups of components
imported from transnational corporations in developed countries;

(11) Progressive local integration and indigenization of manufac-
turing units;

(111) Diversification and increase in the production of other p-.ducts, such
as trailed and stationary equipment;

(iv) Improvement in the quality of pro-uction, expansion of export
flovs, and local design of indigenous products adapted to

netional requirements.

9. This past trend has teen restricted to only a certain number of
semi-industrialized countries. Local integration is still rather limited,

while dependence on major transnational corporations remains high on

3/ See Table 1, Geographical distribution of world production of tractors
in 1978. UN Yearbook of Statistics.

4/ See Table 3, Productfon of tractors in the main producing developing
countries.




account of the purchase of componeats or groups thereof, control of
technological improvements, etc. This growth was to be observed mainly
in relation to the production of mndern machinery (especially tractors)
in iarge units locatad in urban areas: it did not extend to the

development of semi-industrial activities in rural areas.

10. In mos: countries, recent trends reveal a stagnation in production,
frequent underutilization of existing capacities, and innumerable
projects cancelled or delayed. In fact, local production based on
adaptation and indigenous designs remains limited. Some ecxamples are
given below:
(1) Power tillers: China, India, Philippines, Republic of Korea,
Thailand and Vietnam. The Intermational Rice Research

Institute {IRRI)} has designed a rultivator which has been
the subject of a technology transfer programme in Colombia,
Indonesia, Malaysia, Pakistan and Sri Lanka:

(11) Powver threshers developed by IRRI have been adopted by several

developing countries;
(1i1) Small ridiog tractors (less than 18 hp): India (Punjab
Tractor - Swaraj Model, HMT tractor) and Thailand (Irom

Buffalo and subsequent model);

(iv) Tractors of 25 hp and abot_.: based on joint ventures and

licensing agreements with iancreased local manufacture of parts,
for example in Brazil, India, Mexico, Pakistan and the
Republic of Korea;
(v) Engines (automotive type, 15-50 hp): China, India, Republic
of Korea and Thailand:
(vi) Engines (stationary, above 3 hp): China, India, Pakistan,

Republic of Korea and Thailand;

(vii) Pumps (centrifugal, above 1 hp): Brazil, China, India, Mexico,
Pakistan, Republic of Korea, Thailand, Zambia and Zimbabwe.

Recent trends in the agricultural machinery industry

11. Agricultural machinery manufacture forms an inteeral part of the
engineering and allied metal working industries in both develcping and
developed countries. Being a sub~sector of the capital goods industries,
agricultural machinery manufacture plays an important role in the over-all

development of the engineering industries. The main structure of the




agricultural machinery industry comprises such units as foundry, forging,
heat treatment and mschine shep. Trends in the agricultural machinery
industry are inseparably linked with those in 2ngineering and allied

metal-working industries in any cuuntry.

Developing countries

12. In developing countries the major trends in agricultural machinery
manufacture can be attributed to different circumstances and divided into

three categories:

Category I industries

13. At this level, hand tools and agricultural implements for soil
cultivation and harvesting are manufactured by village blacksmi:hs and
rural artisans. Almost all developing countries have these facilities:
design and production techniques are traditional, the present trend being
to manufacture animal-drawn implements. Prcduction facilities are
extremely lim’ted and machinery and equipment are locally fabricated.
Governments in develuping countries are endeavouring to upgrade these
industries, whose contribution to industrial production 1s significant,
particularly in the least developed countries. In Etaiopia, for instance,
the consumption of metal at the blacksmith level (including co-operatives)
is about 2000 tons per annum as against 500 tons per annum consumed by
factories producing hand tools. It is important to note that more and more
metal fabrication for various types of products is beinz undertaken at

this most basic level.

Category II industries

14. At this level, the product is the result of a combination of agricul-
tural hand tools and animal-drawn implements which are manufactured in
small- scale or medium-scale production units. Industry at this level
adapts local or foreign designs tc tte needs of the farmers. To a great
ex:entl:hese industries consume imported nardware, tines, springs, etc.
for their regular production. Significant co-operation exists at this
level of industry through the adaptation of implemerts used in other
regions. For example, a Zambian company has adopted Indian ox-drawn

ploughs and produces 8,000 units per annum.




15. A major trend at this level is the rapid production of a wide

range of implements, such as ox-drawn ploughs, cultivator-cum-seed drills,
harrow and trailer/carts, supplemerted by the production of other
fabricated engineering products. Most of these industries are located

in urban areas or on industrial estates.

Category III industries

16. At this level, industry is characterized by the assembly and

limited production of tractor parts and selected power-operated implements,
including the manufacture or assembly of trailers. These industries are
generally medium- or large-size establishments and mostly linked to trans-
national :orporatione from industrialized countries. Design and manu-
facturing facilities are obtained under joint ventures or within the frame-
Jork of co-operation ¢r licensing agreements. The imoort content of the
products is very high and, in many cases,the local value added is as low
as 15 tno 20 per cent. The najor trend is towards the assembly of tractors
or implements with a high import content. Most of these industries are
controlled by transnational corporations from the developed countries.

Very few countries, such as Brazil, China, India, Turkey and Yugoslavia

are able to produce most, or all of the components. Another important
trend in these iadustries is the development of ancillary industries with
greater sub-contracting arrangements. This has only been achieved in
selected countries in Asia and Latin America. In Africa, the trend is to
import complete knock down (CKD)or partial knock down (PKD) parts Ior the
assembly of tractors and implements. Only recently are countries such as
Ethiopia, Kenya, Sudan and Tanzania endeavouring to establisn plants

manufacturirz tractors and implements to meet domestic needs.

Developed countries

17. In developed market-economy countries, agricultural machinery
manufacture ’s entirely controlled by transnatiomal corporations, the
emphasis being on mass production. Sub-contracting arrangements are
provided for the procurement of ancillary parts and standardized accessories
for final assembly of the products. Specialization increases in the field
of product manufacture: for example, within the same zompany or group of
companies, tractors and implements are manufactured in different plants,
which themselves may be situated in different countries. Many traps-

national corporations have their own ancillary and accessory manufacturing




units: most parts and components are standardized. These companies
tend to shift their outdated product lines to the developing conntries
owing to the demand for heavy and sophisticated machinery in the
developed country markets. Product ranges vary widely and, in some
transn:tional corporations, ten versions of one model are produced so as
to cater to the different needs of the domestic and export markets, and
the machinery manufactured by these companies covers all power-
operarea agriculrural operations. Recently, major manufacturers of
tractors and implements have been merging in order to expand their
export market opportunities. The resultant trend in developed market
economy countries has been towards market monopolies producing heavier
machinery and equipment which requires enormous capital outlay,
acceleratecd research and development activities, restricted srare parts

manufacture, and sophisticated costly after-sales services.

World trade situation. and trends in agricultural machinery

18. 1In 1978 wor}d trade in agricultural machinery accounted for more

than § 10,4 billionm.

19. The market-economy developed countries play a dominant role in
world trade of agricultural machinery: they account for 80 per cent
of the exports and 60 per cent of the imports. The mast active
exporting countries are those in the EEC, the United States (the majcr
exporter accounting for 23 per cent of the world total),as well as
Japan and the USSR.

20. The position of the developing countries in world trade is indicative
of their constraints and problems. Whereas purchases by the

developing countries account for 25 per cent of world imports, their
exports account for only 1 per cent of world exports, the recipient of
such exports being almos: exclusively other develooing countries.
Furthermore, these exports come from a very restricted group of countries
with Latin America, for example, accounting for nearly 75 per cent,

(Argentina 33 per cent and Brazil 28 per cent).

21. Tractors account for about 55 per cent of the total valua of trade.
The ''tractorization model" (tractor plus trailed equipment) alone
accounts for mcre than 80 per cent of the trade in this industrial

/

gsector. Tables 4 and 52 illustrate the evclutina - international trade

since 1970. Between 1969 and 1977, trade increased at an annual rate

—

5/ See Tables 4 and 5, Agricultural machinery imports and exports by
reg’on from 1970-1978, Yearbook of International Trade Statistics
and ECE Bullerin of Statistics on World Trade i{n Engineering Products.
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cent for stationary agricultural equipment. However, this evol 'tion
came to a sudden halt im 1975, and the volume of imported machine.y

droppad significantly.

Supply and demand for agricultural machinery und equipment

22. Manufacture and trading statistics provide imsight into the world
consumption of agriculturzl machimery. Four example, in 1975 the market-
economy and planned-economy developed countries and the developing

coun cies accounted for 57, 31 and 12 per cent, respectively, of the

agricultural machinery consumed in the world.

23. It is worth recalling how adjustment between supply and

demand operates for the various groups of countries. In the developed
countries, it can clearly be seen that the extraordinary development of
agriculture since the Second World War and the growth of the agricultural
machinery industry have developed in unison. 3y the seventies, this led
to productive mechanized agricultural systems, to organized and powerful
industrial structures, and to considerable commercial trading. At the
same time, however, having reached a high level of equipment, and having
to face other constraints or to move towards other choices, the
agricultural systems in the developed countries have progressively ceased
to constitute a sufficient pole of demand (at least for traditionmal
mechanical models), whilst the immense requirements of the developiag

countries have emerged.

24, It was obviously suppliers from industrialized countries, in parti-
cular major tramsnational corporations, which met this emergent demand.
In the initial stage, the companies exported exclusively, but ir the
subsequent stages they participated in the establishment of assembly

and production units in the developing countries, or transferred the
model of heavy mechanization, practiically devoid of adaptation or

design to meet the needs of the developed countries.

25, Itwould appear that a new stage has now beeu reached in the

evolution of the world market. Investment in the industrialized countries
is mainly limited to the renewal of existing equipment with a greater
shift towards stationary equipment (the agro-focd pole) or towards inter-

mediate consumption (fertilizers, new seeds). However, a similar trend
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the demaund i1s Lu be observed im the
developing countries which accownt for only 12 per ceur of world
demand for moderm agricultural machines, while the need for mecha-

nizatior remains immense.

26. This situation, which is clearly revealed in statistics (in
particular, those relating to production and external tradinc) and in
the levelling off of the levels of investment in the agricultural
systems of the developing countries, can be explzined by three
principal factors:

(1) Saturation of the purchasing capacity of the developing
countries, maialy due to the low income levels of most
farmers and the impossibility of creating a progressive
accumulation of capital im agriculture;

(11) Failure of developed country suppliers to adapt themselves
to the specific and diversneeds of developing countries,
and their imposition on those countries of a pattern of
heavy motorization and costly sophisticated and specialized
machines;

(1i1) Existing high unemployment and underemployment, forms of
organization of agriculture and social relations in rural
areas as additional impediments to the rapid

growth of agricultural production, mechanization and trade.

27. Supply from the industrialized countries hag thus dominated demand
in the developing countries, the result being a form of saturation
which 1s prejudicial to both sides. It 1is essenfial that in the future

supply should be induced by demand.

Agricultural mechanization in the developing countries

28. The general trend in agricultural mechanization in the developing
countries geems highly complex. Mechanizztion throughout the developing
countries ranges from the use of animal-drawn agricultural implements to
combinations of sophisticated power-driven equipment. Over the last

two decades, great emphasis has been given to mechanizing and reorienting
the farming systems, due consideration being given to the relative costs
of machinery, equipment, and labour as well as to the golvency of the
farmers. 60 per cent of the farmers in the developing world use

traditional hand tools. 1In vast areas, irrigation is contingent upon
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seasunal rainfalls. When harvesting cheir crops, 90 per cent of the
farmers still use traditiomal sickles and a wide range of machetes. In
the developing countries, the over-all trend in mechanization can be
divided into three distinct sectors:

(i) Manual systems

29. 1In this cector, farming operations (mainly cultivation and
barvesting) are carried out on small farms (less thaa one hectare),

with traditional designs of a wide variety of hand tools such as shovels,
spades, forks, digging hooks, hoes and ploughs. The trend is towards

the intensive use of labour drawn from the farmer's extended family. The
output through this system provides only s bsistence living without

any market surplus. Some improvement is to be seen in cultivating

rather than harvesting tools.

(ii) Mixed mechanization system

30. In this sector, farming operations are carried out partly by manual and
partly by animal-drawn implements such as ox-drawn cultivator, animal-
drawn ridger, simple walking-type planter, animal-drawn thresher, paddle

or hand-operated winnower, and hand-operated sheller.

31. The present trend is towards improving animal-drawn mecranization for
30il cultivation and seed-bed preparation rather than other farming
operations such as crop protection, harvesting and crop p.ocessing. This
trend is creating an over-all imbalance in farm mechanization in the
developing countries. At present animals are only used to reduce the
drudgery of the farmers rather than to intensify food production. Moreover,
the farmers take little care of their draught animals, most of which fail
to produce the power needed during cultivation and seed-bed preparatiomn.
For instance, a pair of oxen should produce about 0.8 to 1 hp for -~ulti-
vation, but in the African region, for example, the performance actually
achieved is 0.05 to 0.4 hp.

32. This system of mechanization only caters for farms up to 3-4 hectares
in size. Most of the output is consuwmed by the farmer's family and only

a small part goes to the greater urban markets. At present, the
developing countries can also be seen to be adopting animal-drawn soil
cultivaring implements originating from other developing countries:

for instanze, Iran, Kenya and Zambia have adopted lndian ox-driven ploughs.
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{11i) TFuweri-ouperated mechanization system

33. In this sector, farming operations are carried out by self-propelled
machinery, such as tractors, combine-harvesters, and power threshers.
None of the developing countries have yet been able to mechanize the
wnole spectrum of agricultural operarions, such as cultivation, seed-

bed preparation, water supply, crop protection, harvesting and post-
harvesting by appropriate combinations of power-driven tools and
implements. A new trend towards greater mechanization under co-operative
arrangements has emerced. Crop production has been greatly intensified
in geiected regioms by making maximum use of power-driven agricultural

implements.

34. There is a recent trend in the developing countries to use low-
power equipment, such as walking-type power tillers up to about 10 hp and
four-wheel small rider tractors up to about 16 hp. South-East Asian
countries offer the best examples. Although great efforts are being
made by many developing countries to utilize power-operated machinery

and equipment, mechanized forms of agriculture are still limited in the
majority of the developing nations owing to ecolcgical, agrarian and

soclo-economic constraints prevailing in many countries.

II. MAJOR CONSTRAINTS UFON THE FUTURE OF THE WORLD AGRICULTURAL INDUSTRY

35, Future develooments in world agricultural machinery manufacture
greatly depend oa the development of engineering and allied metal-
working industries in the majority of the developing countries. 1In
physical terms, this development will be contingent upon the exten: to
which the transmational corporations engaged in machinery manufacture
based in the developed-countries and some of the advanced developing
countries contribute to the transfer of their experience and know-how
to the larger developing countries. Two important factors can be
considered:

The prospects and performance of transnational corporations in
the developed countries towards this contribution; and

The demand for appropriate agricultural machinery in developing
countries and the prospects of local manufacture.
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.The prospects and performance of transnational corporations from the

developed market-economy countries in the agricultural machinerv industrv

36. Current performance of the transnational corporations would indicate
a2 moderate expamsion of markets. "Future groith is expected to

increase slightly, at a slower rate than previously, or remain static

on a global basis. Developed-country markets will continue the present
trend, and growth in the develoring markets will probably btegin to

slow down".él

37. Performance would also tend to confirm the hypothesis of market
saturation, b: sed on the following observatiovs:

- Over the last decade, demand in the developed ccuntries for
tractors and trailed machinery has tended to decline. This is particularly
noticeable in the United Staces and Western Europe. Although the number
of units sold have declined, the sale of sophisticated types of
agricultural machinery has increased appreciably.

- After a very rapid expansion, demand in the developing countries
for tractors and trailed rachinery is tending to stabilize. Under
present demand and supply conditions, demand is apprcaching saturation
point in some of the major developing-country markets such as Brazil,
Pakistan and Turkey. In these latter countries, the trend is towards
higher engine-power and product sophistication. Over the last ten
years, growth of mechanization has been retarded by adverse financial
and balance-of-payment situations in most of the developing countries.

- The present unsatisfactory sales situation should lend impetus
to "rationalization' efforts. This would accentuate the trend towards
concerntrating manufacture (reorganization of industrial structures
within individual companies; elimination of certain manufacturers)-
and towards diversification. The market slowdown is causing under-
utilization of production capacities in the developed countries.

- 1In general, it can be observed that current production lines
in developed countries are not appropriate to widespread use in the
developing countries. A survey of transnational corporations undertaken

by UNIDO did not reveal a radical change in present production lines.

6/ See Profiles of the major agricultural machinery manufacturers,
= UNIDO/ICIS.119/Add.l, page 8.




- The views Indicated so far are not favourable towards the
developing countries' endeavours to reduce their effective demand
for agricultural machinery from the developed countries.

- The performance of the major tramsnational corporationms
engaged in manufacturing certain models indicates continued focus
cn the manufacture of high-powered tractors as priority items. For '
these large manufacturers, the tractor will continue to increase in
both power and sophistication. In their view, development of tractors
appropriate to farming conditions in the developnirg countries was a
paying proposition. Conditions in the majority of developing countries
are so different that they preclude the production of standard tractors.
However, certain elements (cab, transmission, gear-box, etc.) could be
simplified and the performance of current mod.ls improved (operatiom in
humid conditions or replacement of pvesent threshers by rotary threshers)

in order to meet growing demand in the developing world.

The cemand for appropriate agricultural machinery in developing countries

FAQO forecasts up to the vear 2000

38. Global estimates relating to food requirements, agricultural
production and agricultural mechanization policies comstitute the basic
quantitative factors governing the demand for agricultural machinery.
The following data hase been elaborated by FAO, and extracted from the
preliminary and final versions of the FAC study entitled "Agriculture:
Toward 2000", (C79/24. FAG, Rome, 1979).

39, In 90 developing countries demand for food should increase by
3.7 per cent per year over the period 1980-2000 (2.9 per cent in
1953-1975) ., Consequently, agricultural production in developing
countries should achieve an amnual growth rate of 3.8 per cent up to
the year 2000 (2.6 per cent over the period 1963-1975), with a higher
rate for animal production (4.7 per cent as against 2.8 per cent),
Table 61/ illustrates this global growth by region and category of

agericultural nroduction.

7
—/ Table 6.: "Agricultural production ir. developing countries'
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40. On the basils of this forecast, investment in agricultural production
will be appreciable having %o increase by 3.6 per cent per year from

1980 to 2000, while investment in agricultural mechanization will

have to increase yearly by 4.3 per centg/(4.4 per cent in Africa,

5.9 per cent in Latin America, 2.9 per cent in the Middle East and

3.6 per cent in the Far East). The number of tractors in use would
increase from 2,327,000 in 1980 to 9,860,000 by the year 2000

(1,056,000 in Africa, 4,217,000 in Latin America, 1,286,000 in the

MIddle East countries, 3,299,000 in Far East countries), the corresponding
annual growth rates being 8.6, 6.7, 3.6 and 10.1 per cent as compared

to an historic global growtk rate of 5.7 percent.

41. These data offer a przcise indication of the market prospects
for agricultu-al machinery in developing countries and show the

tremendous potential open to manufacturers in both developed and

developing countries.

47, This notwithstanding, FAQ forecasts are based on global and national
development plans as well as on normative policies considered e:sential
to the solution of the problems of hunger, underemplovment and over-
population. In this respect, ferecasts of this kind are very useful as
they give detailed target features, but they f~il to project the most
probable picture of the future. For example, the most recent World Bank
Development Report (August 1980; indicates that the average annual growth
rates in agriculture in the periods 1960-1970 and 1970-1978 dropped from
2.5 to 2 per cent for the 35 low-income countries, from 3.4 to 3.] per
cent for middle-income countries and from 1.2 to 1 per cent for the
industrialized countries. The highest rate of growth was achieved by
oil exporting countries, 5.2 per cent in 1970-1978. These recent trends
do not make for the euvisaged annual growth rate of 3.8 per cent up to

the year 2000 or even a gradual increase,

43. Moreover, FAO projections are based on a fundamental technological
option: the reinforcement of the role of tractorization in the
mechanization policies of developing countries. Thus, tractors and allied
equipment accounted for 35 per cent of the investment in agricultural

mechanization in 1975: according to FAO this figure will reach about

8/ Agricultural mechanization accounts for about 30 per cent cf the

" total investments, according to the FAO definition. Nevertheless,
other categories of investment also call for equipment (irrigation,
transport, processing) which fall within the broader concept of

agricultural machinery and equipment.




‘73 pecr cent bv the year 2000. At tiie same time investment in animal-
drawn 2quipment and hand tools would drop from 50 and 13.4 per cent in
1975 to 20.6 and 6.2 per cent respectively, in 2000, This opticu needs
further study.

44, Quantitative forecasts have to be matched bv in-depth investigation
of the structural factors related to the demand for agricultural
machinery, in tie main those factors arising out of the farming systems

and the purchasircg capacity of farmers in developing countries.

Farming systems in developing countries and their development

45. 1In certain developing countries richly endowed with fzrm land, the
urgent need for food and the export orientation of food production can
bring about modern large-scale farming and the applicatior of power

operated machirery and equipmen: on a broad scale.

46. On the other hand, in these countries where only a small part of
the existing land is available for farming operations, the aim should
be to strengthen small-scale multi-crop farming. This would induce
diversification of equipment, particular emphusis being placed on
stationary equipment, while prinrity could be given to the manufacture
of certain types of equipment:

In respect of mcbile equipment, priority.could be given to the
development of a simple and inexpensive tractor, to the improvement
of self-propelled tillers, to the development of a multi-purpose
sngine for coupling to simple machines, and to the improvement of
vegetable~treating equipment.

In respect of stationary equipment, priority could be given to the
development of irrigation equipment, crop-protection equipment
(storage, initial treatment of vegetable crops, preservation of
animal products. etc.), waste-utilization equipment, and equipment
designed to improve or introduce econcmical independ:nt sources of
energy.
47. As for systems btased on animal-drawn techmology, it will be
necessary to improve not only animal-drawn mechanization for soil
cultivation and seed-bed preparation, but also - and more particularly -
the mechanization of other farming operations such as crop protection,
harvesting and processing in order to reduce the existing imbalance in

the mechanization process and,ultimately to overcome the slow progress

in the over-2ll intensification or agricultural production.
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48. This problem also applies most significantly to the existing power-
operated mechanization systems in developine countries. Nome of the
developing couniries have yet been able to mechanize the whole

spectrum of agricultural operations: cultivation seed-bed preparation,
vater supply, crop protection, harvesting and post harvesting by
appropriate combinations of power-driven tools and implements. Trends

in countries such as Algeria, Argentina, Brazil, China, Egvpt, India,
Mexico, and Pakistan, are towards « limited degree of mechanizationm,
particulsrly in major igricultural operations related to cultivation,
irrigation and post-harvesting. The power utilized varies from 25 to

80 hp for tractors, up to 12 hp for power-tiller wup to about 10 hp for
irrigation and 2 to 7 hp for threshing and shelling. A new trend towards
greater mechanizatjioa under co-operative arrangements has emerged. Crop
production has been greatly intensified in selected regions through
maximum use of power-driven agricultural implements as evidenced in India

and Pakistan or in some regions of Latin America.

Discrepancy between potential needs and the farmers' purchasing capacity

49. Despite the considerable need for agricultural machinery aad
equipment experienced by most farmers in developing countries(and future
generations), statistics would seem to indicate that demand has reached
saturation point. This situation is also confirmed by major companies
in their assessments of market opportunities in developing countries.
This fact 1: ¢f crucial importance not only for general humanitarian and
social reasons {a very high per cent of future generations will have to
face unemployment and malnutrition), but also in terms of developing a
national agricultural machinery industry. Enterprises and industry will
not be viable for want of basic needs and, above all,for lack of purchasing
power. Most existing enterprises are already facing the reality of the

1

farmers' limited purchasing power in developing countries. The main

reasons for this are to be found in:

- The needs of large modern farms and large stretches of land

which call for 2 high level of mechanization are met by large-scale
machinery imports from developed countries (except in those few
countries where local production can largely meet domestic demand,
especially for tractors). Consequently, this sector of the market

will, for the most part, require replacements, albeit on a more
extensive scale than in developed countries owing to the shorter service
life under developing country conditions.

e e e e e ———
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- The needs of swall farms and poor farmers cannot be met
in the same way since the low incemes, insecurity of earnings,
social habits and dependenvy status of the rural poor offer
no financial leeway. Moreover, the machines offerec¢ on the local
market (mainly imported) are often inappropriate to the real needs
and conditions of work, frequemntly technically complex and costly
to maintain and operate. This supply of inappropriate machinery
and equipment contributes to a stagnation of demand which, in the
final analysis, is also detrimental to the manufacturers. This
situvation is worsened by the absence of credit faciliries and
other banking amenities in rural areas.

- In most developing countries, domestic fimazncial difficulties
and con;traints imposed by the balance of pavments prohibit the
provision, on an adequate scale, of loans and subsidies to farmers,
co-operatives and rural development institutions. Furthermore, in
some developing countries, the provision of loans and subsidies is
not even accepted Government policy.

IITI. THE FUTURE OF THE AGRICULTURAL MACHINERY INDUSTRY
AND INTERNATIONAL CO-OPExATION

Probable trends

The following trends are likely to prevail during the next two
decades:

The least developed among the developing countries

50. Emphasis will probably be placed on products which involve upgrading
establishments at the village blacksmith and artisan level to small-scale
production using intermediate technology. More emphasis will probably be
given to the local produrtion of hand tools, simple hand-operated and
animal-d.awn implements with a high local component content. More infor-
mation,on and assistance in, the manufacture of these items is expected to
fiow from more advanced developing countries to the least developed
countries since most of the industrialized countries have long

discontinued to produce hand-operated and animal-drawn tools and implements.
The least developed zmong the developing countries are expected to continue
importing tractors, engines, rimps and power equipment on a limited scale,
while the future trend 1s expected to be towards the local assembly of

such machinery from PKD and CKD imports.

The middle group of developing countries

51. In addition to hand tools, hand-operated and improved animal-drawn

implemencs, emphasis will be on the local manufacture of the follo. ing




items: irrigation equipment such as pumps (up to 10 hp), pipes and
fittings; crop-proteztion equipment (mainly manual); trailers (up

to 1-2 ton capacity); hand reapers. threshers, mostlv engine-driven

(vp to about 3-4 hp); limited quantities sf power tillers (up to 12 hp);and
such power-operated implements as disc ploughs and tillers (mos.iv

assembled from CKD and PKD imports),

52. Imports of tractors and other power equipment are expected to
continue. This group of developing countries will seex internmatiomal
co—-operation in the manufacture of small engines and. in some cases,
pumps. They will probably place emphasis on improving the existing
metal-working industry and launching a diversified production programme
for agricultural machinery and implements. Major efforts will probably
be directed towards developing and upgrading foundry, forging, heat
treatment and machine shop activities. This group of countries will
continue to import steel, although small foundries with an output of

1-3 tons per hour will probably be set up for grey iron castings.

53. In their development, adaptation and prototype manufacture of
hand-operated machinery, animal-drawn izplements and simple tractor- irawn
implements, these countries will prouvablyv enccurage co-operatives the
2stablishment of hiring stations for tractors and power-drawn ma  Jery,
with emphasis on repair and maintenance workshops, mobile servic g

units and appropriate training facilities.

The more advanced developing countries

54. The importation of completely built machine units is expected to
decrease gradually, except in the case of special machines and extra-powerful
tractors for which demand in those countries is limited, and the domestic
production of which would not be economically justified. it ’s expected
that emphasis will be placed on the fullowing items: local assembly and
manufacture of two ranges of tractors, up to 50 hp for lowland faruing and
about 80-77 hp for highland farmin,: local assembly and manufacture of
power-operated implements, such as 9-11 tine tillers, disc ploughs,
harrows, seed drills planters and mouldboard ploughs: local manufacture
of irrigation equipment such as diesel and electric pumps up to 20 hp
sprinklers, pipes and fittings: manufacture of manual and portable crop-

protection equipment, some engine-driven- manufacture of trailers with




up 0 5-0 tons; manufaciure of rhreshers and shellers up
to 5-7 hp; manufacture of large silos for gr=ia storage up to 200 tons:
manufacture of transport equipmenc and mechanical handling equipment;

and large-scale manufacture of complex animal-drawn implements.

55. Although it can be expected that medium and large four-wheel
standard tractors will be assembled and manufactured in co-operation

with foreign partners, it i{s also likely that serious attention will be
paid to the identification and development of small low-cost tractors

for local manufactura. Some advanced developing ccuntries are also
expected to introduce tractor-driven or self-propelled combine

barvesters (up to 60 hp). It is also possible that a number of developing
countries may be abla to introduce some form of land sestructure as has
happened in Ethiopia, Yugoslavia and in certain parts of iIndia, in order to
promote agwicultural mechanization. It is quite likely that producer
co-operatives and service co-operatives, in both the private and public
sectors of the developing countries, will be expanded, thereby increasing
the capacities of these countries to promote mecharized farming.

56. With regard to engineering and ailied metal-verking industries, it is
anticipated that the majority of the developing countries will enhance
their engineering capacity by expanding foundry, forging, heat treatment

and machine shop activities.

Some guidelines for internmatioral and regional co-operation

57. The developing countries' present share of 8 per cent in the world
agricultural machinery produztion (of which some 5 per cent are accounted
for by the most advanced developing count:ieé)is inadmissible, especially
for an industrial sector that provides urgently needed tools, implements
and machines to agriculture and thus helps to combat malnutrition in
those countries. Furthermore, the agricultural machinery sector is an
indus~rial sector of particvlar significance to the achievement of the
Lima target. For obvious reasons, not all industrial branches in the
developing countries can or will reach a share in world industrial
production of exactly 25 per cent, the objective set in the Lima Decla-
ration and Plan of Action: certain branches will exceed this level, others
will remain beiow it. Moreover, for equally obvious reasons, the agricul-
tural machinery industry 1s one of those industries in which the developing
countries should acquire a share even grezter than 25 per cent, if the

acute food problem is to be solved.




58. At the same frime it is envisaged that developiag countries will
give priority to the zmaaufacture of appropriate agricultural machinery,

equipment and implements and to restructuring present production cavacities

in order to meet demand.

59. 1In the light of the present situation, trends and major constraints
outlined in the previous section of this point, certain general cuidelines
for co-operation in the agricultural machinmery industry can be brought

forward.

International assistance nrogrammes

60. Alchough such programmes vary depending on the deveiopment level cf

a country, they may be summarized in broad terms as follows:

Least developed countries

- Preparation of zuidelines and sub-regional programmes for the
production of hand tuols, imr.ements and simple machines:

- Assistance in the manufacture of hand tools, hand-operated and
animal-drawn implements;

- Assistance in repair and maintenance activities at the national,
regional znd sub-regional levels;

- Promotion of training im the mainterance, repair and prowuction

of agricultural hand tools, implements and machinery.

Intermediate developing countries

. - Assistance in expanding the production of hand tools, hand-

operated and animal-drawn implements and simple machines;

~ Assistance in establishing production units manufacturing
pumps, threshers, crop-protection equipment and selected tractor-drawn
implements and simple components:

- Promotion of licensing arrangements and foreign co-operation in
the local manufacture of pumps and small engines,

- Reinforcing existing facilitles for development, adaptation

and testing, repair and maintenance, and commercialization.

More advanced developing countries

. - Expansion of existing facilities manufacturing high-quality hand
tools, pumps, engines, implements, crop-protection equipment, trailers

and, in come cases, tractors and power tillers:
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- Promo.ion of licensing arrangements and foreign co-operation in
the local manufacture of tractors, power tillers, engines, combine
barvesters, dryers, crop-handling equipment, transplanters and special
implements for selected crops;

- Promotion of the manufacture of low-cost small traciors and power
tillers:

- Development of ancillary industries:

-~ Assistance to design institutions, research and development
institutes, prototype~fabrication centres. maintenance and repair centres,
manufacturers assoclations, and professional agricultural engineering
societiey;

- Assistance at the plant level and management development;

- Development of steel manufaccure for tractors, agricultural

machinery and implements.

Potential areas of internmatiocnal co-operation between developing countries

6L. In order to promote interregional and intra-regional co-operation
between the developing countries on a bi-, tri- or multi-laterai basis
with a view to developing the agricultural machinerv industry and pro-
moting agricultural mechanization, it is recommended that:

- Inter-country, sub-regicnal, regional and inter-regional committees
be set up within existing institutions, international or regional organiza-
tions in order to develop concepts and undertake practical steps towards
co-operation in the manufacture of agricultural machinery;

- Improved designs and agricultural machinery prototypes be
transferred from one country to another in those cases where similarity
in ecological and agrarian conditions justifies using the same types of
machinery;

- Assistance b2 given through bilateral or other arrangements, in
expanding and upgrading existing foundry, forging, heat treatment and
machine shop facilities for the manufacture of agricultural machinery:

- Standardization be promoted throughout the agricultural machinery
industry with particular respect to the design of agricultural equipment
required by groups of developing countries with similar ecological and
agrarian conditions;

- Pre-feasibility and feasibility studies, market and other surveys
prepared by one country be made available to others intending to

manufacture identical agricultural machinery and equipment:




- Facilities for training, prototype development, etc., be

extended by industries and R and D centres in more advanced developing

Study tours, seminars and workshops in more advanced developine

countries b»e Iintensified at the sub-regional and regional levels in
order to show development opportunities to the less developed countries;:

- Large-scale multinational agricultural machinery projects be
set up on a joint basis by several developing countries with a view to
manufacturing appropriate items for consumption in those countries as
well as for export;

- More sub-contracting arrangements be estatlished for the
manufacture of agricultural machinery parts and components at sub-
regional and regional levels; -

- Joint trade and marketing facilities be prumoted among developing
countries which use selected agricultural machinery and implements in
common ;

- Preferential tariff agreements (PTA) be established among
interested developing countries in order to promote trade in both

agricultural machinery and the raw materials required for that industry.

62. Continuous consultations and exchanges of experience are essential to
thz harmonization of agricultural mechanization policies in neighbouring
countries which wish to bring about the better utilization of land areas

and intensifv croo oroduction.

63. As stated earlier, the above proposals relate to only some of the
potential areas for international co-operation in the agricultural
machinery industry. The development of a precise plan of action requires
thorough investigation and appropriate consultations among the govermments
and other decision-makers in the countries concerned. The lisc of
possible areas for co-operation is only intended to serve as a basis for
the exchange of views and experience at this Meeting on Exchange of
Experience and Co-operation amnng Developing Countries in the Development

of Agricultural Machinery.Irdustry.




Table 1

Gsograchical dictribution of world production of tructors of

more thzn ten horse power 1n 1376

(in numbers)

Runber of tractors

Hanking of

1978 ?cr1c;:?;age 10 =ain
producers
1978
Developed market economies 1,005,800 A8,
usa 196,500 2.5 3
Japan 227,200 1C.2 2
EEC 501,900 22.2
of which
— France - 165,000 8.0 4
- Italy 116,500 5.6 5
- Germany, Federal Republic of 108, 480 5.2 8§
- Unite” Kingdom 111,900 5.4 7
Other Zurovbean courtries 74,100 1.6
of which
2/
- Spain - 13,830 1.9
- Sweden ¥/ 12,780 0.6
Other developed market econories
{dustralia ete.) 1,100 9.3
Developed centrallv olanned economies J44,500 5.9
of winich
« U3SR 576,110 27.8 1
~ Romania 65,710 3.2 9
- Poland 53,510 2.9 10
Developing economies 323,700 9.6
Latin America 93,000 4.5
of which
- Brazil 3 53,700 2.6
- Mexico 13,000 0.6
= Argentina 6,000 0.3
Asia 227,000 10.
of which
- China 113,500 5.5 6
- India 53,100 2.7
- Turkey -3/ 31,700 1.5
- ran Y 10,030 0.5
Africa 3,700 0.2
TOTAL WORLD 2,015,000 100.0

Source: UN Yearbook of Industrial Statistics 1978, New York 198C

Pigures are rounded, UNIDO estimates

Yearbook of Industrial Statistics.

Agricultural tractors of all sizes.

Y
2/ Pigures refer to 1976,
j Pigures refer to 1977.

for countries not listed in the




World production of selected main agricultural machinery

Table 2

products (in numbers of units builtl,g/

1960 - 1978
Years
1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 1978
Products
Yractors of 10 )
HP and over n.a. 1,292,406)1,552,499] 1,469,310| 1,556, 308|1,730,291{1,902,998]2,028,673] 2,174,350 | 2,151,016 | 2,014,009
Combine harves-—
ter-threshers 160,797 245,968 213,137 197,230] 210,459] 225,628 290,375| 300,080] 351,362 352,933 300,565
Ploughs 1,148,983 11,204,134 857,500| 828,883] 786,947] 933,491 929,773]| 985,023 988,940 | 926,342 | 196,264
Rakes — 117,020 143,867) 117,639 116,377 129,046] 139,908 140,735] 136,381 128,217 141,293 .
L]
Seeders, plan-
ters and trans-— 576,861 196,869 | 815,164| 816,444 651,673] 853,75311,015,1191,107,760]1,151,246 | 1,188,685 | 1,043,555
planters
g:::;i;::;_a —_— 299,258 | 302,362 | 219,006 | 239,283 ] 287,684] 243,726| 199,020] 231,794 205,782 | us,782
9“11“?“8 S 175,818 | 142,632 ) 156,696 | 155,440] 164,381 186,253] 192,030| 178,967 1 11,457 ] vse, 1
machines
Source: Yearbook of Industrial Statistics, 1978, United Nations 1980 and previous editions.

Note:

5/ This table only includes data reported to the UNStatistical Office in New York.




Table 3

Production of tractors of 10 hp and over
in the selected developing countries
{in number of units built)

Years 1965 1970 9mMm 1972 1973 1974 1975 1976 1977 1979
Countries
Algeria —_— —_— —_— —_ 423 819 1,572 2,110 2,839 3,724
Argentina 13,648 10,642 13,268 14,408 21,400 24,505 18,397 24,098 25,631 5,997
Brazil 8,123 14,029 23,548 31,438 41,513 49,075 59,061 65,279 53,696
China n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 99,300 } 113,500
India 6,312 19,931 16,545 18,308 23,431 29,097 32,445 36,6175 34,675 | 53,088
Iran n.a. 2,181 3,833 4,466 7,390 7,682 17,608 13,442 10,032 n.a
Mexico n.a. 3,596 5,079 6,229 5,830 7,539 10,082 11,574 10,489 | 13,005
Turkey n.a. 7,709 154693 23,178 32,818 25,653 28,023 39,357 31,658 n.a
Source:  UN Yearbook of Industrial Statistice 1974 and 1978, Uni%ed Nations, New York 1976 and 1980.




Agricultural machinery imports by regions during the period 1970 - 19748

Table 4

(in million US §)

Regions 1970 9mM 1972 1973 1974 1975 1976 1977 1978
Developed Market Economies 1,563.3 1,565.7 2,123.5 2,960.9 4,047.3 4,994.3 5,248.5 5,805.0 6,527.3
Buropean Developed Market 874.6 844.5 1,136.5 1,6717.4 2,096.0 2,469.8 2,768.4 3,278.0 3,987.0

Economies

EEC 569.8 542.0 765.7 1,191.6 1,402.1 1,610.9 1,853.2 2,156.5 2,746.7
North America 481.2 569.2 765.0 993.8 1,489.0 1,865.8 1,914.3 1,944.7 1,983.9
Japan 39.5 39.5 43.9 60.6 93.1 88.3 5.1 89.7 128,71
Oceania (leveloped) 67.8 54.0 68.7 116.1 181.5 219.3 269.9 334.5 261.2
Centrally Planned Economies 508.5 556.4 748.6 1,035.7 1,138.1 1,536.9 1,563.9 1,136.4 1,454.7
""‘TTE%TT‘Ehina)

Developing Market Economies 582.6 713.0 794.3 893.4 1,293.6 2,004,2 2,015.6 n.a. 2,417
Africa (exl. South Africa) 209.8 176.2 229.4 258.9 455.4 723.8 694.0 n.a. 569.5
Asia, Par Fast (exl. Japan) 240.8  246.6 n.a. 361.8  482.0 983.9 1,368,0 n.a. 581, 1
Aaia, Middle East 60.4 60.8 103.7 120.5 144.0 364.7 556.3 n.a. 406. 4
Latin America 244.7 378.9 415.2 457.2 638.0 866.2 n.a. n.a. B60.1
Statistical discrepancy 212.6 7.9 -305.6 11.3 284.5 531.9 469.6 1,036.9 Y
Total World 2,867.1 2,048 3,360.8 5,001.3 6,763.5 9,067.4 9,297.6 10,350.6 10,446.2

Sources;: - Yearbook of International Trade Statistica 1977, 1975, 1974, Vol. II, United Nations, New York.

— ECE Bulletin of Statistics on World Trade in Engineering Products, Editions 1970-1978, United Nations, New York.

Note: Due to the different structure as well as elightly different figures of the two statistical sourcis used for computin-
the tables "Agricultural machinery exports and imports by regions from 1970 - 1977", discrepancies in the data
not be avoided and are shown under "Statistical discrepancy".

could

_]




Table 5

1

Agricultural machinery exports by regions from 1970 - 1978 Yy

(in million US §)

1970 197 1972 1973 1974 1975 1975 1977 1978

Developed Market Economies 2,190.0 2,198.2  2,776.1 3,807.5 5,336.4 7,207.3  7,271.6 7,723.9 7,924.3
Ruropean Developed Market

Economi es 1,305.9 1,295.4 1,649.6 2,300.6  3,071.0 3,947.1  4,079.5 4,726.8 5,029.4
EEC 1,188.6 1,165.8  1,477.4 2,043.2 2,716.9 3,498.3  3,614.6 4,272.6 4,281.5
North America 182.2 778.17 973.2 1,268.4  1,793.7 2,631.8  2,648.9 2,392.6 2,6413.6
Japan 71.8 91,8 14.7 184.2 391,17 534.5 449.7 516.0 782.0
Oceania (developed) 18.6 21.0 26.4 41.5 62.8 74.2 69.2 60.5 B.a,
Centrally Planned Economies 659.2 634.1 862.6 1,148.8  1,334.2 1,748.0 1,948.5 2,484.7 2,381.0
Developing Narket Economies 17.9 15.17 22,1 45,0 92.9 112.1 T9.5 . 142.0 141.2
Africa (excl. South Africa) 2.5 2.6 4.0 7.7 5.8 14.1 4.9 6.5 n.a.
Asia (excl. Japan) 6.9 2.4 4.5 6.2 21.6 19.0 16.1 n.a, €.6
Middle East 0.8 0.6 1.0 1.2 6.3 3.2 n.a. n.a, n.a
Latin America 9.6 10.0 14.4 3.4 72.0 83.0 58.1 117.7 134.6

S——
Total World 2,867.1 2,848.0  3,360.8 5,001.3  6,763.5 9,067.4 9,299.6 10,350.6 10,446.,2
—

Source; Yearbook of International Trade Statistics, 1974, 1975 and 1977, Volume 2, United Nations, New York

ECE Bulletin of Statistics on World Trade in Engineering Products, edition 1970, 1977 and 1978

(&%)
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Tsple I Arrisultural Troducticn in develsnling countries:
-~ -y
Crowth Rates of Gross Asricultural Production
P _ _
Normative Scenario
16631275 1580~-2000
(per cent p.a.)
S0 Developing Couatries _ 2.6 3.8
Africa 2.0 4.1
Far Eact 2.6 5.0
Latin America 2.8 441
Near East 3.1 4.0
Low Income Countries 2.1 3.8

e e ee——

Changes in the Composition of ross Output: 50 Develoving Countries

($ billion 1975 prices)

Percentage shares Growth rate of production
1980 2000 1965#=75 1980-2000
per cent p.a. u

Cereals 29 26 2.7 3.2
Other food crops 37 37 2.9 3.9
Non=-food crops 13 13 1.2 3.7
Livestock 20 24 2.8 4.7
Total 100 100

*

Source: FAO Summary and overview of the provisional report of Agriculture:
toward 2000 - 25 July 1979







