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L.etter of transmittal
to the Executive Director of UNIDO

We have the honour of presenting to you the Report on the Fxpert Group
Meeting on Agricultural Machinery Industry in Developing Countrices organ-
ized by the United Nations Industrial Development Organisation (UNIDO) and |

held in Vienna from 18 to 22 August 1969,

It has been recognized by all the developing countries that agricultural
machinery and implements = integrated with otherallied inputs — are among
the most himportant means for increasing production, and there has been an
emphasis on the importance of self-reliance in agricultural machinery manu-
facturc integrated with indigenous engineering industries.  We are happy to
note that U'NIDO proposes Lo previde tecehnical assistance to those countries
which express a desire to establish their own industry capable of producing

agricultural machinery anc implements,

The Report is divided into three parts, Part I consisting of recommen-
dations, Part Il dealing with the consensus of the meeting towards formula-
tion of recommendations and Part III consisting of the report on agricuitural
machinery industry in developing countries, based on the hackground doeu-
ments, discussions at the meeting and various notes submitted by the

participants.

We sincerely hope that our recommendations will provide you with a
sound basis for your future work programme. In order to implement this
programme, we recommend that UUNIDO concentrate on field action-oriented
projects in the manufacturing of agricultural machinery, and we strongly

urge the developing countries to assess their needs and to assist you in

establishing an order of priority.




We wish to express our deep appreciation to the UNIDO Secretariat
for organizing this meeting so offectively, and for all its assistance and

hospitality.
Yours truiy,

F.R. Moasser (Chairman)

M.J. Wanjigi (Vice Chairman)

J.R. O'Callaghan (Rapporteur)




Introduction

1. An Expert Group Meeting on Agricultural Machinery Industry in the

Developing Countries was organized by the United Nations Industrial Develop-

ment Organization (UNIDO) in fulfilment of its mandate to help member
countries by identifying industries which might usefully be developed. The
meeting was held in Vienna from 18 to 22 August 1969, Forty-six participants
representing international organizations as well as povernment agencies,
private industry and research ingtitutions in thirty-one developed and develop-
ing countries discussed hhow developing countries can both increasc their
agricultural production and stitnulate the transfer of technology by manu-

facturing their own agricultural machinery and implements.

2. Background papers dealing with such subjects as the use of tractors in
developing countries, design of tillage, plant protection and harvesting equip-
ment, manufacturing, marketing, service and maintenance, had bheen pre-

pared by experts and distributed to the participants before the meeting.,

3. The meeting agreed that the time is ripe to expand rapidiyv the Tacilities
for the manutacture, distribution, repair and maintenance of agricuttural
machinery and implements in the developing countries.  An indigenous agri-
cultural machinery industry can help in the mechanization of agriculture,
provide a nucleus of industrialization and assist in the ereation of techno-

logica! and business skills through the countryside.

4. Itis ixr‘gvnt that UNIDO prepare guide-lines to assist developing countries
in formulating long-term plans for the development and utilization of agri-
cultural machinery . UNIDO should be prepared to assist at all stages in the
setting up and operation of an agricultural machinery and implement industry.

Immediate ficld action-oriented projects are recommended.






-11 -

Part 1
RECOMMENDATIONS

Introduction

- M
H

5.0 The Pxpert Group Mocting on Agricultural Machinery Industes recognized
that the developing countries should step up their activities in the ficld of
agricultural machinery and implements! directed towards the ""Total Manu-
facturing Sector”, including adaptation, design, development, manufacture,
quality control, cost control, testing, rescarch, marketing, repair and
maintenance ete. It is urgent that UNIDO preparve guide-lines to assist
developing countries in formulating long-term plans for the development and
utilivation of agricultural machinery . UNIDO should be preparced to assist

al all stages in the setting up and operafion of an agricultural machinery and
implement industry in order fo ensure the success of the industry as a growth

point for industrialization within the country .

6. Close liaison between UN agencies and other national and international
organizations is recommended in dealing with the multidisciplinary problems
of the agricultural machinery industry and its application as an input in

agriculture,

7.  The over-all objective is a planned action programme stimulating self-
reliance in accelerated growth of agricultural machinery and associated

industries.

Agricultural machinery and implements is a term used for the machines
used in the production, processing and distribution of food and agricultural
products. The term includes such items as hand tools, animal drawn
cquipment, tractors, engines and power uniis, power tillers, land develop-
ment equipment, irrigation equipment and pumps, tillage, sceding, ferti-
llzer, plant protection, transport, harvesting and processing equipment,




Recommendations

Immediate field action-oriented programme

8. In order to implement the programme of work, UNIDO should concen-
trate on field action-oriented projects in manufacturing agricultural
machinery and implements, with emphasis on improving existing manu-

facturing facilities in developing countries. The meeting calls upon Govern-

ments to submit projects to UNIDO,

9. As a follow-up action te the United Nations Industrial Development
Organization (UNIDO), the Asian Industrial Development Council (AIDC) and
the FEconomic Comiission for Asia and the Far East (RCAFE) through the
"ECAFE/AIDC/UNIDO Fact Finding Team on Industries Manufacturing Agri-
cultural Machinery' in 12 KCAFE countries, UNIDO should now concentrate
on investigating the establishment of manufacturing plants for agricultural

machinery and implements in selected countries of the region.

l.ong-term programmes
A guide-line for action is shown in Figure 1)

10.  One of the most pressing problems facing the developing nations is to
obtain a definition of what is required in the way of agricultural machinery

and implements that will contribute greatly to an increase in agricultural
production and whose manufacture will be a nucteus of industrialization.

Thre meeting calls on Governments to assist UNIDO in carrying out a detailed
study in order to supplement the available data on the existing usage of and
demand for agricuitural machinery and implements in the developing countries
of Africa, latin Americnand thre Middle Fast; the primary objective of the study -
is to identify promising projects for manufacturing agricultural machinery

and implements.  The activities of all organizations of the UN famnily con-
cerned in this ficld should be co-ordinated,

Fl.  UNIDO, in co-operation with 1'AO, ECE and other Regional Fconomic

Commissions should assist the developing countries to carry out systems

analyses to plan, on a national long-term basis, the optimum levels of
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mechanization and of agricultural machinery and implements required to

Le manufactured for three major groups — small, medium and large-sized,
holdings — taking into account the role of contract farmers and co-operative
usage.,

12, 1L NIDO, in co-operation with 1730, should cvolve aw work programme of
agricultural machinery and implement manufacture integra‘ed with the pro-
Mnetion and uatilization of other inputs in agriculture = cspecially fertilizers,
pesticides, insccticides and other agricultural chemicals, fuels and fubri-
cants, sceds and water resources = in order to facilitate the development
of appropriate machinery and implements, It may also be advantageous to
organize a meeting of both input and agricultural machinery and implement

manufacturers to discuss these problems,

13.  Considering that existing manufacturing facilities for agricultural ma-
chinery and implements in some developing countries are working below
capacity, it is recommended that Governments call on UNIDO to advise, on
a priority basis, the appropriate manufactureis, in order to improve pro-
duction capacity and to provide for rational expansion and diversification ot
product mix. In the opinion of the meeting, regional co-operation should be

explored as a solution.

14.  UNIDO should develop guide-lines for formulating the economic size of
plants in doveloping countries for manufacturing agricultural machinery and
implements,  The analyvsis should work out such details as capacity, capital
requir cment, plant, building, organization, emplovment, sales, costs, gross
annual profit, foreign exchange necessary, value added and capital output
atio using the existing cconomic indicators. It would scem desirable also

to include the manufacturing programmes, ancillary industry development,
subcontract, quality control and various supplics necessary to operate the
plant efficiently. These guide-lines could then be presented to the developing

countries to assgist them in formulating a manufacturing progranune,

15, In order to highlight the different manufacturing problems faced in

developing countries and to formulate a guide-line for manufacture, case
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studies should be undertaken by UNIDO on selected items of agricultural
machinery and implements hased on existing selected industrial enter-
prises, preferably from developing countries, where solutions to the over-

all problems have been evolved successfully.,

16.  UNIDO), in co-operation wit™ BiRRP1, should be prepared to advise the
Governments of developing courtrices on patent and licence agreements for

the manufacture of agricultural machinery and implements,

17.  UNIDO, at the request of Governments of developing countries, may
assist in the development of pilot manufacturing plants for agricultural

machinery and implements, in order to stimulate growth as a means of

pre-investment analysis and for the purposes of training and demonstration,

18.  UNIDO, at the request of Governments, should assist the developing
countrics in carryving out programmes of market research before introducing
a new product, using also the services of other UN organizations, especially
the Market Rescarch Centre of HNCTAD and the Regional Feonomie Com-

missions.

19.  UNIDO should assist the developing countries in setting up and rein-
forcing development and testing centres where local manutacturers can seek
guidance and technical knowledge on plant lay-out, implement design, develop-
ment and production techniques including quality control, Co-operation

between such centres is advoceated.,

20. Considvring the metallurgical, engincering and technological impact of
agricultural machinery and implement m.nufacture, a technical document
should be prepaired by UNIDO using all available documentation on the
metallurgical aspecis — the sclection of correct material, standardization,
import substitution, heat treatiment, manufacturing techniques and quality
control. Some of the problems faced and solutions developed by industrialized
countries and aiso Ly relatively advanced countries such as India, Pakistan,
Brazil, Argentina and Mexico may be studied to formulate suitable techniques
for the developing countrics, Such activities as are necessary to impart

technical knowledge on a continuous basis on metallurgical aspects of farm

o s P ..
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machinery through expert group meetings, surveys, training etc., could

also be beneficially undertaken.

91, UNIDO, at the request of the Governments of the developing countries,
should assist in the local manufacture of quality spare parts for agricultural
machinery and implements. UNIDO and member Govermments should work

in laison with manufacturers to ensure an offoctive after-sales service,

no  UNIDO, in eollaboration with other UN organizations, should pay par-
ticular attention to the problems of proper operation, service and repair
of agricultural machinery and implements in the developing countries and be
prepared to assist Governments in the development of solutions to these

problems.

93 UNIDO, in co-operation with Regional Fconomic Comnmissions, should
assist developing countries in exploring possible areas of regional co-operation
towards agricultural machinery manufacture, ancillary manufactures, market

sharing and estabiishment of manufacturer!s associations.

24.  UNIDO should assist developing countries by instituting fellowships in
the various manufacturing aspects of agricultural machinery and implements;
the fellow ships to be tenable in both industrialized countries and other develop-

ing countries.

95 UNIDO should assist the agricultural machinery and implement indus-
tries in the developing countries by programmes of industrial training and

management development,

26. It is recommended that = in order to promote growth of the agricultural
machinery industry in developing countries — UNIDO should make available
at an carly date the services of regional and interregional advisers for the

agricultural machiner) industry .

97 UNIDO should investigate the possibilities available to developing coun-
tries for obtaining financial assistance both in manufacturing investment
and eredit to farmers for the purchase of agricultural machinery and imple-

ments, together with the necessary spare parts.
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28. UNIDO should assist Member Governments to promote the develop-
ment of small scale industries which are regarded as a very important
intermediate step towards industrialization in the field of agricultural

machinery and implements.

29. The general economic aspects in the field of agricultural machinery
should be studied by other UN agencies, especially Regional Fconomic

Commissions and brought to the attention of UNIDO,

30. The meeting requested the UN and its specialized agencies to prepare
and to distribute to UNIDO members a working schedule of activities in the

field of agricultural machinery and implement manufacture.
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AEEendix 1

REPORTS REQUIRED TO BI UNDERTAKEN

Project profiles (preliminary) on the manufacturing aspects of tractors,
power tillers, engines, pumps, plant protection equipment, agricultural
implements, agricuitural icid tools.

Project profile on agricultnral machinery and implement development,
adaptation and technical service centres for developing countries.
Project profile on agricultural machinery and implement-testing
stations in developing countrivs,

Project profile on industrial fFellowship, group in-plant training in
agricultural machinery industry in industrialized countries.

Project profile onagriculturad machinery mobile workshops and central
workshops for developing countries

Studs reports b counto on the status of agricultural machinery indus-

trics in cach of the developing countries.

Report on the coonornic sies of pinnts of selected agricultural ma-

chinery = tractors, power titlers, engines, pumps, plant protection
cquipmoent, cgrriculture anplerments and hand tools — for developing

countrics,

Report on the mictaliurgical aspects of material for agricultural ma-

chinery manufacture in developing countries,

Casce study reports on under-utilization of existing metal working
industrics in selected developing countries and possibilities of diversi-

fication of agricultural machinery products,

Casc studv reports on the phased development of manufacturing
industrics — tractors, power tillers, engines, pumps and plant protec-
tion equipment — in successful industrial enterprises in selected

developing countries.,
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(k) Case study on indigenous substitution of material, quality control and
heat treatment for agricultural machinery and implements in selected

developing countries.

(1) <Case study reports on successful agricultural machinery repair and

maintenance workshops in selected developing countries.

(m) Analysis of status agricultural machinery industry in developing

countries.
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AEEendix 2
AREAS OF EXPLORATORY ACTIVITIES RIECOMMENDED

Technical assistance invcstigation mission: To visit selected countries

to outline specific areas of assistance which UNIDO could render in the field

of agricultural machinery manufacture.

Case study team: On indigenous substitution and phased manufacturing

programme of successful selected industries in selected developing countries.,

Case study team: On metallurgical aspects of agricultural machinery

manufacture in selected developing countries,

Case study team: On agricultural machinery and equipment workshops

in selected deveioping countries.

Case study team: To visit a selected limited number of countries (2-3)

to conduct case studies with main focus on: the assessment of under-utilized
or unused industrial facilities towards manufacture of agricultural cquipment;
the expansion of existing units: recommendations on diversification and
product mix; exploring the extent and sulistance of product design changes

to utilize existing machinery equipment and foeusing on the necessity of re-
inforcing production through design and development centres: and pilot

manufacturing plants,

Manufuctur ng technique study team:  To be in conjunction with inter-

national and nationai professional agricultural engineering institutions and
well known manufacturing organiyations.  Members from developing countries

to make a group study in sclected industrialized countrics,

Symposium on agricuitural machinery industries:  To be attended by

participants from developing countries and industrialized nations to discuss

various aspects of agricultural machinery manufacture.,

o SRR . S o e ot 1
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Part II
THE CONSENSUS OF THE MEETING - RAPPORTEUR'S ADDRESS

National planning

31. Industrialization is an obvious way of increasing activity in developing
countrics. It is Jogicul as a first step to consider the manufacture of agri-
cultural machinery and implements because these are the items for which
there is a local markoet, Traditionally, the metal-working industries in
Furope have grown out of agriculture, mining and textiles The agricultural
machinery industry should have a very special place in g developing country
since it diffuscs technology throughout the countrygide and involves a large

sector of the working population in its activities,

32, In its implications, the decision to sot up an industry is a long-range
one. 1t is ninportant that the industry should develop, expand and grow. At
the pre-investmoent stage it must be possible to envisage in the long term

what the needs of an agricultural machinery and nnplement industiy in capital,
labour, training urc going to be and its effeets on the national cconomy,
together with its relative relationship with the agricultural and industrial
sectors. The government of o developing country will wish to sce a cost-
benefit analvsis of « proposed agricultural machinery and implement industry

before making its decisions.,

33. UNIDO must be prepaved to help the governments of developing countries
in deciding what options ure open to them in the establishment of agricultural
machincry and iniplement industirics. UNIDO should prepare to act as an
unbiased independent consultant possessing ecnormous available resources

in the UN tamily, Tt should he able to advise the governments of developing
countrics on long-term comprehensive industrial development and on the
particular problems associated with the establishiment, development and
growth of agricultural machinery and implement manufacturing, with special

reference to its effects on the metalworking and agricultural sectors as

industrialization procecds.
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The agricultural constraints

34. The need fer agricultural machines and implements to fulfil their agri-
cultural functions corveetly is an important constraint in the agricultural
machinery industry,  Agricultural machinery and implements form an input
to agricultural production comparable in importance with high-yielding
varietics, fertilizers and water, In fact, in order to exploit the opportunities
for incrceased production offered by high-yielding varieties, fertilizers and
water, there is need for better and more reliable tillage, harvesting and
processing machines because the timeliness of the different operations be-
comes very critical. The livelihood of those who work in agriculture is
dependent on the satisfactory performance of the agricultural machines and

implements available to them,

35. It is difficult to specify within close limits the conditions within which
an agricultural machine will be required to work.,  Soil conditions vary from
light sandy soils which are easy to rupture by tillage implements, to wet
clay soils which require very large forces to break tehm. Phe crop density
presented to a harvesting machine can vary within limits that are ahnost

as wide, The skill of the operators of agricultural miachines is usually low,
as is the general standard of maintenance. A characteristic feature of agri-
cultural production is that it is seasonal; as a result many machines stand
idle for long periods. An indigenous agricultural machinery industry should
strive to satisfy its own local conditions and even exploit them as far as

possible,

36. There is an extremely wide range of agricultural machinery and imple-
ments, from hand tools and animal-drawn implements to sophisticated
tractors, harvesting and processing machines, The whole range is involved
in any long-term plan, and UNIDO must be prepared to concern itself in the
manufacture of items in the whole range,  The development of land to make
mechanized farming both practical and cconomice as well as to increasce
vields should have the highest priority in national planning in developing

countries, The manufacture of plant protection equipment is also in urgent

need of attention. It is conceivable that the decision to set up an agricultural -
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machinery and implement manufacturing industry may be based on grounds

of the greatest benefit to the country as a whole rather than to its agri-
cultural sector, However, on mart cting grounds alone, the machines must
be satisfactory in function in order to satisfy the customer and generate

demand through increased purchasing power in the agricultural sector,

37.  Agriculture is a traditional and conservative industry in which it is
difficult to achicve changes. Fven in industrialized countrres change in
agriculture is slow; it took almost ten years to absorb both the combine
harvester and the forage harvester into agricultural practice in western

Europe.

Dynamics of an agricultural mmachinery and implement industry

38, Two different approacihes to industrial development can be represented

by the "big bang" approach and the "evolutionary' approach,

39.  The "big bang" approach is found in the sctting up of a large new plant
which has an impressive offect on the industrialization or a developing country
These plants come in big units, the technolopgy is well devetoped, the product
uniform and a base demand already exists in the country. Fxamples of "big

bang'' industrialization are fortilize: plants and oil refineries.

40.  The "evolutionary' approach to industrialization is met in a manufacturing
industry which is scerving a demand that is in itself expanding.  The agri-
cultural machiner  and implement industey is an example of the "evolutionary"
approach simce the practices and demands of agricultural production are in
themsclves slow and evolutionary, However, this docs not menn that the
agricultural machinery and in olement industry is u static one, especially in
developing countrics where there must be a very high rate of change in order

to close the gap hetween these and the industrialized countrics.

41.  The "evolutionary” approach to the siting of plants for manufacturing
agricultural machinery and iinplements means that the machines produced
must satisfy « function that is agriculturally correct, preferably forward-

looking, vet acceptable to a large body of farmers., In this way a market

for the machines is reasonably assured. An agricultural machinery and
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implement industry is likely to grow from an existing manufacturing plant

that mecets a local need.

42. Due to the rapid rates of change in both industrial and agricultural
development and the rates of growth which are possible in developing coun-
tries, the life of a manufacturing plant for agricubltural machinery and im-
plements is likelv to be short, These plants will either have to be written

off over a short period of time, or thev must have the possibility of change
built into them, 1t is worthy ot note that in the USSR the amortization period
of a plant for manufacturing agricultural machinery is four vears. Ina
developing country o greater rate of change may be expected than in the USSR,

and an amortization period preferably less than four vears should be used,

43. The agricultural machinery and implement industry is one with a high
ratio of investment to turnover. The minimum size of an implement factory
under Muropean conditions was found to be one producing 16, 000 - 20, 000 tons

per annum,

44. There is obviously great need for market rescarch before investing in
manufacturing facilities, in order to find out what agricultural machines and
implements are required in the country, the quantities, the likely rate of

growth of the market, the demand for spares and the standard of after-sales

scrvice that is expected.

45. The manufacture of tractors and engines is a highly sophisticated

industry in which there are apparently advantages of scale. In industrialized
countries the production of *he majority of tractors is concentrated in relatively
few firms. Local assem)ly of tractors with progressive substitution of indi-
penously produced parts is viewed as an aid to industrialization in developing

countries,

46. It may be possible to develop and manufacture a local product that
already exists and satisfies a local requirement. More usually a licence
agreement with an existing supplier from an industrialized country is the

quickest way to aequire technological information, However, there must

be local design and development in order to exploit local opportunities and




deal with the probiems that arise as the fraction of indigenously produced

components and materials in the machine increases.

47. A valuablc b-product of a successful agricultural machinery and
implement manu“acturing plant is the transfer of technology from the plant
i two distinet areas. There should be a close working relationship between
the manufacturer and the ancillary industries that supply components. It is
envisaged that there should be close collaboration in forming specifications
and in deciding on standards of quality control. A more widelyv-diffused
transfer of technology ts that which occurs in providing an adequate service
for launching the equipment to the farmers and for jts proper repair and
maintenance, Many of the plants at present manufacturing agricultural
machinery and implements in the developing countrics are operating well
below full capacity. Tt is urgent that such plants shouid be advised on how
to reduce slack by such means as an expansion of the market, improvement
in product mix, regional co-operation and improvements in design and quali-

ty control in order to make the nroduct more acceptable

Design, development, adaptation and testing

48.  One way of estimuting the amount that should be nvested in design
development and testing is to relate it to the rate of change, In industrialized
countries there is a signifreantly higher rate of investment in industries
where there is a high rate of change than in industries that are compara-
tively static. In Furope the electronic industry invests 22 per cent of the
added value in design and development, whitst the agricultural machinery

and implement industry invests one per cent,

49. The rate of development of the agricultural machinery industry in

developing countries must be higher than in the industrialised countries in
order to close the gap between them, A high rote of change calls for high
investment in design ond development.,  Fyven such stmple problems as the
breakage of cultivator tines calls for metallurgical facilities to control the

steel, soil mechanics and stress analysis facilities to estimate the loads

and design facilities to modify the structure,
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50. The substitution of indigenous materials nearly always raises special
problems of modification and quality control. As agriculture develops it
will need new machines better suited to local conditions. A requirement
already exists for machines to harvest the crops grown in many of the
developing countries., These are local problems which should be solved
locally. Maintenance can be simplificd by good design and attention to such
features as the adoption of one grade of lubricating oil, There is plenty of
scope for industrial engineering in plants manufacturing agricultural
machinery,  An industry should not stand still; it should expand by exploiting

all the opportunitics that are offered to it.

51. Quality control is of great importance both from the manufacturer's
and the farmer's point of view. It ensures that the parts of the machines

reach the minimum standards that provide reasonable reliability,

52. In the absence of such simple facilities within a manufacturing plant,

the setting up of a design centre could provide a service on a group basis.

53. One of the aims of a local manufacturing plant must be to foster the

development of technological and technical competence within the country.

54. Field testing of agricultural machinery and implements may be re-
garded as an extension of manufacturer's quality control to field conditions.,
It does not scem to offer the farmers any sounder advice than could be ob-
tained by obscervation of a sample of the machines working under field con-

ditions,

Service, repair and maintenance

55. Timeliness in carrying out critical operations in the production of
crops is one of the principal expectations of the farmer from mechanization,
On this account the reliability of machines is of great importance, It is

felt that the manufacturer has extensive responsibilities in introduacing the
farmer to the operation of the equipment, in providing adequate supplies of

spares at reasonable prices and in training dealers and their service person-

nel, Manufacturers are expected to invest in providing a good after-sales
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service in all countries. However, it is unrealistic to expect to buy agri-
cultural machinery and implements cheaply in the first instance, and then

to expect good service and cheap spares,

56. Mobile workshops were advocated for use in developing countries as
well as indigenous production of sparc parts. [.ocal production of spare
parts was regarded as a step towards a manufacturing programme while at

the same time providing a cheaper source of supply for the farmers.

Education

57. The manufacture of agricultural machinery and implements in develop-
ing countries makes very great demands beyond the existing urgent need for

education and training at all levels,

58. There is a need to train the field operators in the use and care of the
agricultural machinery and implements and to educate farmers in the ele-
ments of farm management so that they can make proper use of the equip-

ment and obtain an adequate return on their investment in machinery,

59. A very extensive and expanding programme of technical training is
necessary for those engaged in manufacture and for those in the repair and
maintenance of machinery, both at the manufacturing plant and in after-sales
service. Commercial and marketing training will be needed for the sales

staff.

60. There will be a growing need for education of technologists and
managers who will provide leadership both for the agricultural machinery
and implement industry itself and for the industries which are expected to
grow around the nucleus of industrial growth that an expanding agricultural

machinery and implement industry is expected to provide,

4,

Guide-line for UNIDO activities

61. There has been broad general agreement that the time is already ripe

to start manufacturing agricultural machinery and implements in many of

the developing couniries. This is an exciting venture which must be properly




planned so that it is a dynamic activity from which further industrialization
and the diffusion of technology through the countryside will grow. There
will be an accelerating rate of change and one must plan to take account of
this and to encourage it. Our planning must be good because the disappoint-

ments of failure are too saddening to contemplate,

62.  UNIDO must formulate guide-lines which help the governments of
developing countries to make long-term plans for integrated expansion from
the very beginning. There is no single answer to the problem of setting up
manufacturing facilities for agricultural machinery and implements, Every
situation has to be exploited to the best possible advantage, taking into ac-
count the particular set of constraints and the particular set of opportunities

prevailing at that particular time,

63. It is imperative that UNIDO should immediately start field action-oriented
pilot projects for manufacturing agricultural machinery and implements.

Such projects would provide the most convincing demonstration of what can

be achieved and would be a most fruitful way of making a synthesis, at selec-
ted points, of all the expertize available in UNIDO, Through field action-
oriented projects in manufacturing agricultural machinery and implements,
UNIDO could help in the fulfilment of the aspirations of countries towards
self-reliance and at the same time provide nuclei for the integrated transfer
of technology in developing countries, with special emphasis on adaptations

of large-scale technology to the medium scale sector.
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Part 111
AGRICULTURAIL MACHINERY INDUSTRY
IN DEVEILOPING COUNTRIES

I. THE ROLE OF AGRICUL.TURAI, MACHINERY AND ITS USAGE

Machinery as an input in agricultural production

64. It is recognized that agricultural production — which commands top
priority in developing countries — is the proper management of the appli-
cation of inputs. The efficicney of inputs is, in turn, o combination of the
mode of application and the avarlability of power and techniques. Agri-
cultural machinery and implements are among the maost important media for
enhancing agricultural production through officient and vconomic application
of inputs. Power is an essential input, along with cquipment ) fertilizer,
seed, pesticides and water, for modernizing agriculture, Since the problem
of the developing countries is one of increasing the production of focd, power
and the skill to use it should be of the amount and kind that will contribute to

increased yields.

65. One of the main requirements of farming is timeliness of operations,
In many areas, particularly in subtropical regions, ploughing can only
commence betore the first rains if mechanical power is available, Time-
liness of planting is all-important as it can have a big influence on yields,
particularly where it allows crops to take full advantage of any early rain.
Where multicropping can be practised, there is usually too little time to get
one crop off and prepar: the ground for the next. At peak periods there is
always demand for additional power, whether provided by animais or by
tractors. Power mechanization enables the farmer to get on with his work
quickly when the weather and climatic conditions are right and, furthermore,

it is often his salvation when they are not,
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66. Power mechanization can also help to increase yields by doing the job
more effectively than is possible by hand or with animal power, Tractor
power enables a better job of land levelling, terracing, bunding and the
application of effective soil and water conservation methods. In medium and
heavy soils it allows a better tillage job in deep ploughing, chisel ploughing,
sub-soiling discing and in mulching operations to maintain productivity and
many other operations. The aceurate placing of sceds at regular spacing
and at regular depth also has an important influence on yields, This is

particularlyv true for the new high-yiclding varieties.

67. Other important functions are the pumping of water for irrigation,

and crop protection, including aerial spraying. Weed control too is mainly
carried out by mechanical means.  Alternatively, sprayers are required for
the application of chemicals for weed control. Discases, moulds and insect
pests normally have to be controlled by chemical means and this too requires

the use of mechanical sprayers or dusters.,

68. Harvesting often eauses a bottleneek in farming operations. 1If crops
are not harvested at the right time there can be considerable losses from
shattering, from birds and rodents and from weather hazards., The combine
harvester not only ¢nsures the safe collection of the harvest from the field,
but it has furthermore been estimated that a combine will reduce harvest
losses by at least 10 per cent over conventional methods where the crop is
cut by hand or by other mechanical means and then has to be stooked, carted

and subsequently threshed,

69, Transport forms an important link in farm mechanivzation. Tractors
and trailers or animal-drawn carts are essential for getting crops off the
field. FEqually important is the availability of transport for getting produce
from the farm to market. This may best be served by rail or by trucks
rather than by tractors, although tractors are widely used for this purpose.
70. Power in agriculture may be provided by two-whee ., four-wheel and
crawler tractors, It mayv also be provided by engines mounted on self-

propelled implements, particularly self-propelled combine harvesters.
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Power for pumping for irrigation may be provided by tractors, internal
combustion engines (mainly diesel) orby electric motors. Tractors, petrol,
diesel and electric motors are also used for providing power for grinding,
mixing, lifting, conveying and similar farmstead operations and, finally,

tractors rnay also provide the motive power required for farm transport,

71.  Atone time crawler tractors were extensively used for ploughing and
other tillage operations requiring considerable power., They are, however,
relatively expensive to purchase, complicated and expensive to maintain and
lack flexibility. They are at present used mainly for land clearance and
reclamation and for very heavy work under certain soil conditions, but they

are not to be recommended for general agricultural use,

72, The two-wheel single axle tractor or motor cultivator is best suited
for market garden and vineyard work and for paddy cultivation, 1t may be
fitted with a petrol or with a diesel engine.  Owing to its lower capital cost
and easy maintenance, it gained some acceptance in the developed countries
in the carly days of mechanization, Normally, howcever, it has a shorter
working life¢ than the four-wheel tractor and the working costs per hectare,
including depreciation, are somewhat higher.  In most countrics it has been
very largely superseded by the four-wheel tractor, The widespread acceptance
and use of two-wheel tractors in Japan is largely due to socio-cconomic
reasons which are not paralleled elsewhere,  The two-wheol tractor could
play a more important role in some of the paddy areas of Asin where the
farms arc predominantly small and access is difficult, Moreover, it lends
itself more casily to Tocal manufacture as for example in China (Taiwan),

India and Iran.

73.  The most popular and commonly uscd tractors for agricultural purposes
today are the four-wheel models, usually fitted with diesel engines.  They
have the most versatile application in that they can be used for a4 wide range
of activities, including land preparation, primary and secondary tillage,
seeding, inter-row cultivating, spraying, harvesting and transport and they

can also provide power for pumping and other operations. I'urthermore,
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the operating costs of a medium to large diesel engine four-wheel tractor,
including depreciation and maintenance, is lcwer than [or any odher type

of tractor,

74. There is another, although indirect way in which tractors contribute

to inereased food production: increasing the sivze of the ficlds arnd consce-
quently the net amount of land under production. Tt is estimated that in
developing countries nearly three per cent is lost on one acre plots and cight
per cent on onc-half acre plots due to intermediate bunds. ‘I'ractors, engines
and power driven implements also release productive fand which would other-

wise be used for feeding the draft animals which the engines replace.

75. Improved and additional power contributes to o reduetion of labour, the
elimination of peak labour loads and to convenience.  Nechenical power is

a catalvst for changing the attitudes and raising the social status and dignity

of those who work in agriculture.  Mechanical power provides a challenge

for the designing and use of a4 whole new arrvay of moaern iinplements —
implements that perform theirv furctions better and faster for inereased

vields and production. Obviously, the development of agric ltural machinery
and implements manufacturing sector, integrated with the domestic enginecering
industry, will give a more meaningtul solution to the over-all industrial

growth ot the developing countries,

76.  Owing to the importance of agriculture in the economies of developing
countries, improvements in agricultural income inerecasce the community's
purchasing power and farm mechanization diffuses technology throughout the

countryside, involving a large section of the population in its activities,

New techniques in agriculture

7%. The introduction of high-yicelding rice and other erop varieties has

aised exciting possibilities for tropical farmers and the need for mechanical
cultivation has acquired new significancee,  The shorter growing season of

the improved varictics, together with their higher yields, provide incentives
for multipie cropping. I the rice farmer is to keep the land it near-continuous

production, power equipment suited for lowland conditions must be made




available. Fquipment is needed to enable the tropical farmer to cope with
the high labour-consuming operations of land preparation, transplanting,
weeding, harvesting and threshing.  In addition, recent increases in rice
yield have created problems of drying and processing which require engineer-
irg attention. It imust also he pointed out that most of the developing countries
have now started manufacturing facilitics for foertilivers and insecticides
and the usc of these is gradualiy increasing,  There has heen o growing
awareness in allied industries, especially agricultural chemicals, fucls and
lubricants, about the utilivation of their products in the agro-industrial

sector,

78. In view of the importance of irrigation for increased vields and profit,
attention should be given to the mechanical forms of irrigation, including

supply, control and distribution, as well as its efficient management,

79.  The development of land in order to make mechanized farming practical
and economie, as well as to increase vieids per hectare per season and per
year, should command the highest prioritv in national planning for the manu-
facture of equipment. Clearing land, shaping and sizing the ficlds, grading

the surface to maximize the efficiency of water utilization, the construction

and maintenance of drainage ditches and of irrigation conveyances and
controls were also referred to, as well as the development of adequate

rural road systems.,

80. Among other developments mentioned were:
(a) Placement of fertilizer into rows:

(b) Many working operations are being combined into one drive, such
as harrowing, row fertilizing, sowing and rolling, giving better
yields with less labour and less soil compaction;

(c) The usc of plasties in general for machines, greenhouses, pipes
in irrigation and drainage ete,

(d) Harvesting of vegetables and fruits is developing from hand
methods to mechanical,  The methods of growing these crops are
being made more suitable for mechanical har esting

(e) Part of the most important mechanization development in the near
futurc must be in the animal husbandry mechanization, which has
as yet hardiy begun. It must be remembered that the size of
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enterprise in animal husbandry, horticulture etc., is more or
less independent of farm size and therefore easy to enlarge,
mechanize and automate;

(f) Storing fodder grain at relatively high moisture content by cooling,
using chemicals ete.

(g) In fodder harvesting, rotary mowers, grass drying, packing of
fodder in anacrobic state in the field, fodder-pellets or wafers
of grass:

(h) Stock fecding: fixed conveyors with tower silos and mobile feeding
equipment with horizontal silos: for pigs, dry feeding or liquid
pipeline feeding

(1) Invirommental control in (a) stock buildings: ventilation, tempera-
ture and humidity. (b) glasshousces also 'Oy -content, light and
watering: (¢) storage for potatoes, vegetables, fruits ete.

81. The main gencral trends in development of machines are:

- Increasing the unit output:

- 1Increasing the driving speed;

- Specialization of the implements — self-propelled,

- Automation of the driving, adjustment and maintenance;

- Co-operation between manufacturers in designing inuplements
which arc used toegether in the sine work chain;

- Increasing the safety and comfort,

82. One condition for cconomical mechunization is continuous growth in the
size of agricultural and forestry units and thereby a deerease in their number
as well as co-operation between the individual unite  Simplification of produc-
tion, regional specialization and also, in the case of smaller farns, possi-
bilities to carn regular secondary incomes will be necessary in many cases.
By co-operation the farmers can, from a protessional viewpoint, specialize
without the productionon the farms becoming limited to too few products.,

This co-operation not only applics between tarms (horizontal integration)

but also between farms and other branches of commerce (vertical integration).
83. loodstuff production in developing countries should, when possible,

also be partly organized on the same prineiples as industrial production,

These principles should be applied at field level by aiming at large production

units wherever possible,




84. In most industriaiized countries, at least in the initial stages of
development, the agricultural machinery sector developed on its own, with
almost no interrelationship among the manufacturers of agricultural chemi-
cals, fuels and lubrvicants, sceds and agricultural machinery,  The same
also applics to irrigation and drainage schemes and the development of
water management and the manufacture of irrigation cquipment such as
pumps cte. o but due to modern technology in agriculture, there is now very
significant intercommunication between the manufacturers of agricultural

machinery and other allicd input manufacturers.

85. Taking into account the aceclerated manufacture of other allied inputs,
especially woricultural chemicals (fertilizers, pesticides, insecticides),

fuel and lubricants, hyvbrid seed and development in water resources, it is
necessary to evolve aowork programme of agricultural machinery and equip-
ment integrated with the production and utilization scctor of agricultural
chemiculs, fuels, seeds and water resources in developing countries. This
will call for integrated planning from all aspects and co-ordinated action
programmes in order to render the agro-industrial and agricultural machinery

manufacturing plans ot the developing countries fruitful and meaningful,

Iactors (-untrihuting to higher farm income

86. Agricultural production and the sectoral development of agriculture

have been given great emphasis in all developing countries, The manufacture
and utilization of selected inputs have heen awarded o relatively high priority,
There has heen a marked improvement in agricultural management techninues.,
Hence, in cvery develoning country, there is a significant percentage of
farmers who are enjoving a higher farm income as a result of the effective
application of agricultural technology to erop production, As a nation raises
its standards of living, the cost of manual labour will also increase and, of
course, the reluctance to perform undesirable and unexciting jobs, regard-

less of the amount of pay.

87. The importance of establishing competence in farm management as a

prerequisite for successiul mechanization was stressed. The introduction
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of machines on farms increases capital investment in the farms. The manage-
ment of the equipment usually affects economic returns to the farmer more
than normal variations in the cost prices of machines. The agricultural
practices in a country determine the type of mechanization which is accept-
able., Successful machines must be based on a sound and progressive system

of agriculture,

88. National leaders have the problem of allocating resources in the matter
of the kind, type and amount of equipment to rnanufacture and to export, A
systems analysis will help indicate the equipment needed to maximize the
production of those crops to which a country will give a high priority. It
was pointed out that with basic tillage there will be one operation that will
require the maximum power input and that this, in the final analysis, will

determine the minimum size of power unit,

89. Thore is need to improve the kinds of animal-drawn equipment that
will increase vields and complement the use of mechanical power. The cold
fact is that agriculture is short of total power and animals will be used in
many countries for a long time,  Examples of the kinds of equipment in need
of manufacture are the grain drill and the sced planter, 1 was pointed out
that previous rescearch indicates the timited opportunities and questionable
success ol attempting o increase ammal power through harness design,
Improved, light-weight steel ploughs could reduce the number of ploughings
required in many cases, while improved sceding and tillage techniques could
substantially inerease yvields, 1t will be necessary, however, for such
improved equipment to be produced in quantity and at prices that the small
farmer can aftord, and that credit facilitics are readily available for their
purchase. At present their velatively high cost puts them well beyond the

reach of most of the small subsistence farmers in developing countries,

Acceleration of the rate of agricultural development

90. Two aspects of agricultural mechanization were emphasized: first,
meeting the present needs of mechanization of agriculture in the developing

countries and second, working out prospective approaches providing the

maximum productivity of agriculture in these countries,
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91. It wo.ld be a mistake to orientate the developing countries to pass
through the st ges which were taken by the developed countries of the world.
This would causc an unjustified delay in development of new nations. It
seems mor+ reasonable to encourage the developing eountrics to use the
most productive types ot agricultural machinery, based on the experience

of the industrial countries.

92. The use of such machines is possible provided there is solution of
such problems as:

Training of personnel for the manufacture, use and repair of
machines:

Creation of large holdings possessing sufficiently large areas of
fields on the basis of co-operation among small farms, creation
of stato-run farms and so on,

93. The alternative, involving the enlarging of farms as a result of farmers

going bankrupt, is too long and painful.

94. In developing countries a sort of vicious circle can now be observed,
with limited productivity restricting the possibility of buying the machinery
while lack of machines prevents an increase in productivity. Fven if a
farmer can afford to buy a sophisticated machine he often does not know

how to use¢ it,

95. Such problems were confrented in USSR 30 years ago at the beginning
of intensive mechanisation of agriculture. The only solution which was
found involved setting up state run machine tractor stations staffed with
skilled personnel and provided with good repair facilities. These stations

operated on the basis of agreements with nearby farms.

96. There may be other way - and means of using highly productive agri-

cultural machinery,

97. Unless a scarch for such forms of agricultural machines utilization is
made, the mechanisation of agriculture will he delaved for many years,
limited productivity machines only will tend to be introduced and productivity
will grow very slowly; labour consumption will be high, the number of agri-
cultural workers great and this would delay the whole process of industrial

development of developing countries,
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98. It appears that manufacture of agricultural machines and tractors in
the developing countries can only be organised on the basis of co-operative
cfforts of a group of neighbouring countries, including the use of local raw

materials.

Power to optimize yields

99. A most important question is: What is the minimum amount of power
per hectare needed to optimize yvields” [n an attempt to arrive at an objective
answer, horsepower per hectare was plotted against the average yields per
hectare of all major crops for countrics, regions and continents, as shown

in I'igure 2, based on values in FAO Production Yearbook 1965, Figure 2
indicates that the minimal power per hectare for developing countrics should
fall within a range of 0.5 to 0.8 h.p. The logarithmic scale for vicelds helps
to emphasize that 0.5 horsepower/hectare is o marked inflection point in

the slope of the curve, Por caleulating estimates of minimal power required,
0.5 h.p./ha should bhe o reasonable goal,  The United States of \ineriea,
Furope, the United Kingdom and Japan, where production commarads the

main attention, are probablv over-powered for the optimum . These countries
of high production ind high standards of livirg now regard labour officiency
and convenicnee as the dominating criteria. It will be noted that the greatest
gains in viclds are obtainable more rapidly up to a power input ot 0.5 h. p, /ha.
Placing greater emphasis on increasing the number of tractors in carly
stages of development is a matter of considerable urpencey. Much more

than the 0.5 h.op. would, of course, be required to maximize production,

100, Data on additional countries is obviousty needoed to make such an
analysis more reliable.  In particular, data is neceded on countrices that fall
within the 0.4 to I hop. class, since this appears to be the eritical portion of
the curve, To assess the power more accurately, more precise data on
quantities of human labour, animals and tractors used in agriculture and
estimates of their h.p. capacity is required. Power for irrigation and

stationary machine utilization directly related to food crop production and

preservation should also be included. An index of vields per hectare that
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assesses the data according to crop areas, tonnage and relative production

energy requirements should be used. The yield-value index as developed

and used by FAO should be tested for this purpose.

101. It must be borne in mind that the curve in Figure 2 does not neces-
sarily prove that greater power application to agricultural operations in the
developing countries will contribute to increased yields, but it adds to the
confidence in supporting tlre thesis, and provides a more scientific base

for programming the needs at this stage than would otherwise be possible,

102, The question might be posed why Africa, latin America and Asia

cannot do as well as China (Taiwan) and the United Arab Republic, both of
whichliave proportionally large inputs of human power. A partial answer
may be found in looking at some of their characteristics as compared with

India. This comparison is made in Table 1.

Table 1

Some comparative characteristics of three countries

Calori
Ratio of irrigated Quality of potentially Health la or;e Educational
to cultivated land arable land rating cve rating
percent
China (Taiwan) 61.¥ 1 1 102 2
India 19,9 2 3 84 3
The United 100.0 1 3 108 3

Arab Republic

103. Most important in Table 1 is the ratio of irrigated to cultivated land.
Where a dependable source of irrigation water is available, timeliness is
not critical in sced or plant bed preparation, except in a three-crop/year
svstem. The time to prepare a good bed adequately can be spread with little

loss, it any, of vields,




104. Generally, the farmers of the developing countries want the latest

in tractors because they do a better job, enhance convenience and increase
status. It is a mistake for a nation to force upon its farmers the tractor
types discarded or outdated in other countries. The latest models should be

used but caution should be exercised in adding unnecessary accessories.

Relationship of size of holding to mechanization pattern

105. 'The average size of the holding’, an existing statistical number,
indicates that the average size in most of the developing countries is small,
usually less than 2 ha., However, a detailed analysis of the existing distri-
bution pattern of the size of the holdings in each country indicates that '"small
holdings'' (0-3 ha) constitute a high percentage of the total number of holdings,
the medium and large size holdings constituting a very significant percentage
of total area cultivated. Tl.and tenancy reforms which are being implemented
in most of the countries are aiming at making the tiller the owner of the land
and at giving him fair treatment under land tenancy acts, However, there is
still the major problem of fragmentation of land holdings in all the developing
countries. On the other hand, duc to relatively higher farm income enjoyed
by a section of farmers, the use of "selected" farm equipment is becoming

popular on relatively small holdings.,

Role of contract farmers/operators in the use of agricultural machinery

106. Again, as contract farming is becoming popular in certain countriee,
especially in the usage of tractors and threshers and combine harvesters,
the classic ""size of the holding - farm machinery' relationship no longer
holds good in absolute terms.  Although many attempts have been made
towards the introduction of co-operative usage of agricultural machinery

and implements, there has not been any significant development and co-
operation in agricultural machinery usage has been limited,

107. In general it is necessary to identify the probable levels of mechaniza-
tion and agricultural machinery required for the three major size groups

of holdings — small, medium and large ~ with reference to developing
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countries, It is desirable to take into account the prevailing effect of con-

tract farming and community usage on agricultural machinery development.

108. The requirements of farm machinery based on the size of holdings
may be indicated as follows:

(a) Small holdings which practise subsistence farming in which
hand tools arc widety used. There appears to be considerable
scope for a reduction in the number of designs of hand tools.
With standarvdi “ation there are economies in large scale
production, ¢ v handtocls, improved antmal drawn imple-
ments, hand operated crop protection cquiprnent, small engines,

hand power puniips, pedat operated threshers

b) Mediutn holdimes characterisod by sma il propgressive farmers
: I :

who possess mipdimentary standirds of Tarm manigzement, The
source of power mas he antmal or small tractors,  Considerable
progress has boeen made 1t the development of animial drawn
equipment and it hos had oo stimualating offect on favming practices,
It is probuble that o omany areas animals cre transttional be-
tween hand tool= and cneives,  \ better understanding ot the
principic of action ot the implement and s place incthe produc-
tion svstem should hedp to establish implements woell suited

to local conditions ard worthy of Jocal manutactwre, ¢ hand
tools, power tiiler and matehing full range of implements, hand
operated power crop protection equipment, engines, power pumps,
trailers, power threshers,

{c) Large holdings proctising cash tarming which use full size
conventional tractars. In most cases there are opportunities
either for moditving existing equipment or for developing new
equipmcent in ovder to satists more tulty local needs, e, g,
riding, wheel-tractors and matehing implements including
levellers, power crop protection equipment, engines, power
pumps, trailers, power threshers, power harvesting machinery,
sced cleaning and handling equipment and milking machines,

II. CLASSIFICATION, DEMAND AND TRENDS IN DESIGNS

R

Classification of agricultural machinery and implements

109. A universal classification system is badly needed,  All agencies in-
!
i
volved should work together in developing an international classification ‘
index that will be accepted and used throughout the world to improve com- :
munication and understanding. UNIDO has a co-operative responsibility to }
t
i
i
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play in this matter. From the viewpoing of the manufacturer, the classi-

fication index should reveal specifications and not necessarily end usage.

110. The statistical classification of agreed nomenclatures adopted by
CEMA (The Furopean Committee of Associations of Agricultural Machinery

Manufacturers) was discussed. It is based on fifteen class headings:

Class 1 Agricultural power units
"I Pauipment tor working the soil
"Il Fquipment for sowing, planting and distributing manures
"IV Faquiptment for crop protection
"oV Equipment for irrigation
"VI Fquipment for harvesting

" VII Lquipment for threshing, selection and conditioning of
agriculturatl products after harvest

" VIHI PEquipment for livestock husbandry (excluding equipment
for handling teed and manure)

"IX Fquipment for the processing of agricultural products on
a farm scale (e.g. wine making, cider making ete.)

"X tiquipment for dairy work on a farm scale

" XI Fquiptnent for farm handling and transport

" XII  Equipment for land reclamation and soil conservation
" XIII Construction of components and accessories

" XIV Miscellancous agricultural equipment

"XV Replacement parts.

The codification system has been agreed with ISO and is shown in Appendix 1.

Iixisting usage of agricultural machinery

111, There is no readily available comprehensive data on the existing usage

£
!
i

and demand of agricultural machinery for all developing countries. The
Report of ECAFE/AIDC-UNIDO Fact IMinding Team on industries manu-

facturing agricultural machinery in 12 FECATE countries appears to be the

first of its kind. The report states that hand implements are used on most
of the farms. In the majority of cases, draft animals with wooden ploughs,
harrows, land levellers and puddlers are common. There has heen no sig-
nificant widespread usage of improved implemeonts except in selected arcas
: of certain countries. Power tillers are mainly limited to paddy cultivation,
| and used in China (Taiwan) and the Republic of Korea; they are being intro-
duced in almost all of the other countrices of Asia. Four-wheel riding tractors

are used in all the countries; a thorough usage is significant in India, Pakistan,
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Iran, Thailand and Ceylon. The common tractor-drawn implements were
mould-board and disc ploughs, cultivators and disc harrows. Seed drills,
planters and fertilizer distributors have been recently introduced. FExcept

in Iran no machinery for harvesting is used. Hand spraycers, pumps, engines
and threshers are commonly used, although knapsack sprayers are now

being introduced

112. Agricultural machinery is more widely used in the major countries

of 1atin America than in Asia. Sufficient comprehensive data is not available
on the over-all agricultural machinery and implement position for Africa,

the Middle Fast and latin America. It is nccessary for studies on the lines
of BCAFE/UNIDO Fact Finding Team to be undertaben in theso major geo-

graphical areas.

Priority order of agricultural machinery to be considered

113. The order of priority towards consideration and manufacture differ
from country to country. The following order of priority may be considered
as a general guide-line:

(i) Power machinery such as tractors, power tillers and
engrines
(i) Tillage implements
(iil) Crop protection machinery
(iv) Irrigation machinery
(v) Seeding and fertilizer equipment
(vi) Threshers
(vii) thand and aniimal deawn implements
(viii) Harvesting vachinery
(ix) Processing equipment
(x) CGrain handling items
(xi) ‘Transport equinment
(xii) Machinery for special crops

I'uture demand for agricultural machinery and implements

114. The report of BCAFE/AIDC-UNIDO Fact Finding Team has analysed
the probable demand for agricultural machinery and implements for the

twelve countries visited, Again it is necessary for information on these

aspects to be compiled in three other geographical areas, namely Africa,
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the Middle East and Latin America. The following are the highlights of the
ECAFE-UNIDO Fact Finding Team with respect to twelve Asian countries:

FECAVE Group of Countries: China (Taiwan), the Republic of Korea,
the Philippines, Indonesia, Singapore, Malaysia, Ceylon, Thailand, Iran,

Pakistan (IKast and West), India and Nepal.

Four-wheel riding tractors

115. The level of consumption of tractors was high in Ceylon, India, Iran,
Malaysia, Pakistan, the Philippines and Thailand. The total sales for 1968
were around 35,000, of which tractors within the range of 35-45 h,p. were
highest, It was expected that in 1970 the annual sales as compared to 1968
would increase by 70 per cent and in 1975 by 250 per cent, In 1968 the
number of tractors manufactured was 22,000, of which about 12,000 were
manufactured in India under a progressive scheme for substituting imported
tractors by those locally ~made,  Another 6,700 were assembled bui with
limited local parts in India, Iran, Pakistan and Thailand. The rest were
assembled in Ceylon, the Philippines and Thailand from parts whiceh were
almost totally imported in the form of CKD components. Manufacturing
machinery was being installed to produce 30,000 tractors by 1970 and 74, 500
by 1975. The number of assembled units estimated for 1970 was around

15,000,

116. It was estimated that the output of tractor manufacturing plants which
would be installed and/or expanded in the near future would not be able to
cope with tlie projected consumption requirements by 1975 A regional
production deficiency would therefore justify the economic manufacture of
tractors of various sizes. For tractors within the 35 - 50 hop. range, the
collective demand was expected to be around 32,000, of which India and
Pakistan would absorb about 80 per cent. The manufacturing capacities of
both countrics for 1970 in the given range of tractor sizes were expected

to be approximately adequate,  For tractors within the 55 -65 h.p. range,
the collective demand was expected to bhe around 15, 000, of which 13,600

represented the combined demand in India, Iran, the Philippines, and




Thailand. In Iran, there was a plan to install a tractor manufacturing plant

with an annual installed capacity of about 4, 000 units,

Power tillers (hand tractors)

117. In 1968, the total number of power tillers in the twelve countries
visited was reported to be around 70,000, The total annual consumption
was around 21,500. The annual demand was expected to increase to 38,000
by 1970 and to around 100,000 hy 1975, Out of an instalied combined annual
capacity of 20,600, about 14,000 power titlers were manufactured with
various amounts of local parts in Cevion, China (‘Taiwan), india, lran and
the Republic of Korea.  Ininost ol these countries, a substantial proportion
of the components were made locally, cexcept for the engines and transmis-
sions or their main parts which were still imported, principally from Japan.
Plans were under way in the countries visited to increase the combined

annual installed capacity to about 34,000 by 1970,

118. It was expected that the aggregate annual demand for power tillers

in the countries visited would increase by about 65 per cent in 1970 as
comparcd to 1068, 'The number of manufacturing plants available by that
time would be adequate for producing approsimately 90 per cent of the ag-
gregate demand. Owing to the increasing demand for power tillers, however,
it was nccessary to expand the manufacturing plants available. Furthermore, ;
it appearcd that there would be a higger marvket in the future should a less
expensive, more rugged and simpler power tille s be developed and mass
produccd for the needs of developing FCARFI countries where agricultural

conditions, especially in rice-producing arcas, are almost identical.

Small riding paddy tractor

119.  In many rice-producing countries the need was expressed for a small
compact and cconomical riding paddy iractor with a suitable matching wet
land tillage svstem, preferably with a rotary tiller, in the 26 h.p. range.
The production of such a tractor, especially i it could be offered at a

lower price than those normally available, would increase the demand for
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such tractors particularly for wet land cultivation, Considering the interest
in such a tractor expressed by the parties in the rice-growing countries,

the possibilities of manufacturing such a paddy tractor should be investigated.

Small engines for agricultural use

120. Muanufucturing plants to produce small engines were found in China
(Taiwan), India, Indonesia, Tran, Pakistan and the Republic of Korea, The
production of small engines of various tvpes (including the engines for trac-
tors and power tillers) in the twelve EOARFE countries visited was about
277,000 in 1968, of which Indin produced about 90 per ¢cont However, small
engines for apricultural purposes, of various sizes and iakes, necded to

be categorized, according to the purpose of their speciodzed manufacture,
as follows:

(a) 1-2 h.p. gasoline-fed micro-engines for knopsack sprayers
and dusters: In India where such engines woere manufactured,
the production in 1968 was around 18, 000 from a plant with an
installed capacity of around 36,000, 'The demand Tor 1970 of
such engines in the twelve FCAFE developing countries visited
was cestimated to be 90, 000 and was likely to increase two-
fold by 1975, 1t was therefore necessary to explore the possi-
bilities of setting up a mass production manufacturing plant to
supply, at a competitive price, all the requirements of the
countries withinthe Far Easternsub-region, At the same time,
India should find ways of utilizing more of its installed unused
manufacturing capacity.

(b) 3-5h.p. gasoline-fed engine for light agricultural applications:
The aggregate production in 1968 was around 24,000, 'The
increasing demand for 1970 was estimated to be about 80,000
and for 1975 about '60, 000. Those estimates took into con-
sideration the competition from diesel engines for similar agri-
cultural applica.dons. To meet the demand, it seemed neces-
sary to cxplore the possibilities of setting up a new plant in the
I'ar Cast.

(¢) 3-15h.p. diesel engines for power tiller and stationavy
agriculturatl applications: In 1968, the combined production of
such a category of small engines from plants in China (Taiwan),
India, Iran, South Korea and Pakistan was around 140,000,

The demand was increasing rapidly and would reach an estimated
annual volume of 330,000 by 1970, in pace with the increasing
demand for power tillers and pumps. In plants located in China
(Taiwan), India, Iran, the Republic of Korea and Pakistan, the




- 48 -

respective productions would have to be increased to cope with
the proportionate demands. Steps would have to be taken by
countries sueh as Ceylon, Indonesia, Malaysia, the Philippines
and Thailand to manufacture such engines,

(d) 12-30 h.p. diescl-fed engines for medium duty agricultural
applications: Ixcept in India and Pakistan, the demand for such
engines, mostly of the horizontal types, was retatively small,
With the increasing rurat electrification, the need for such
engines was decreasing, except for irrigation purposes and
deep well installations at places where clectricity was not eco-
nomical., There were manufacturing plants for such engines in
Iran, the Republic of Korea, and Pakistan: the quality of pro-
duction nceeded to he further improved,

(¢) 30 -75 h.p. dicscl crgines Tor viding tractors, In 1968, about
18, 000 such cngines woere manufactured in India, It was estimated
that the collective annual demand for 1970 of the twelve ECAFE
countries visited would be 57,000,

Power-operated pumps

121, Centrifugal pumps were widely used for agriculture in the twelve
FECAFI? countries visited., Propeller paddy pumps employed to transfer
water between low head areas, such as between irrigation canals and paddy
fields, were used mostly in the Philippines and Thailand, Deep well water
pumps were used quite extensively in India, Iran, Nepal and West Pakistan,
The tota! demand for 1970 of all tyvpes of pumps in the countries visited was
ostimated to he 440,000, ALl the countries were almost able to produce
their respective requirements of conventional pumps for agricultural pur-
poses. The technology requirements for the manufacture of such pumps
were relatively simple, although there was a need to improve the rmanu-
facturing techniques, particularty in foundry practiees. The aggregate pro-
duction of power-operated pumps, which was estimated to be around 375, 000
in 1968, needed to be rapidly increased to cope with the demand which was

roughly estimated to be about 950, 000 by 1975,

Plant protection equipment — sprayers and dusters

122, In all the countries visited there was a growing awareness of the need

to protect crops from pests and other ‘orms of plant diseases. Hand-
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operated sprayers were already used substantially while power-operated
knapsack dusters and sprayers were still in the introductory stages. The
estimated demand for 1970 of hand-operated spravers and dusters was
330,000, while the production for 1968 was around 240,000, In the case of
power-operated knapsack sprayers and dusters, the aggregate production

for 1968 was around 24,000, whereas the estimated demand for 1970 was
80,000. Hand-operated knapsack sprayers, being relatively simple to manu-
facture at low cost, could be manufactured in every country, However,
small 1 - 2 h.p. gasoline-fed engines for knapsack sprayers needed to be
procured initially as, to be cconomical, they would have to be manufactured
on a large scale, On account of increasing national demands, countrics such
as Indonesia, lran, Malaysia, the Philippines and Thailand would be justified
in going ahead with the full scale manufacture of power knapsack sprayers,
excluding initially the small engines that would have to be imported, together

perhaps with the noszzles,

Paddy threshers

123. The demand estimated for 1970 of pedal-operated paddy threshers

of the simple type was about 65,000, The total production in 1968 was around
30,000. Pedal threshers could easily be produced in all FCAFE countries,
since they were siriple to manufacture and the amount cf investment neces-
sary was small. The demand estimated for 1970 of power-operated paddy
threshers of the simple type was about 50,000 and for 1975 about 150, 000,

In noﬁo of the countries was there found any organivzed effort to produce an
efficient type of power paddy thresher. However, appreciable eifforts were
being made to design and evolve improved models, Iifforts were being made
in the Philippines by the International Rice Research Inc**tute and in Thailand

by the Engincering Division of the Rice Department,

Power wheat threshers

124. With the introduction of high-yielding varieties of wheat and multi-

cropping patterns, the demand for power wheat threshers in wheat-producing
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countries such as India, Iran and Pakistan was expected to increase. The
demand for power wheat threshers for 1970 was estimated to be about
26,000. In 1968 the production was only 11,000, In many major wheat-
producing countries, combine harvesters, mainly of the self-propelled type,
were widely used, although their introduction in Asian countrics such as
Iran and West Pakistan was only recent,  Until recently, no significant at-
tempts to introduce them had been made in India. The local designs of wheat
threshers found in the Asian wheat-producing countries needed considerable
engineering improvements. However, those introduced and manufactured

in West Pakistan appeared to be the best suited for the requirements of the

region,

Hand tools and bullock drawn implements

125. There was a nced to improve the techniques of manufacture of hand
tools and bullock-drawn implements as well as their design and quality.

No country seemed to have given much attention to their manufacture, Be-
sides the drawbacks in the implements, the low capability f bullocks to
produce adequate draft power had hindered production., Other factors were
the diversity of models of tools and implements in use within the region, the
current dearth of quality manufacture in small shops and, ab.wve all, the
difficulty of making available quality implements at cconomical prices. State
run plants in Ceylon and Nepal were producing hand tools and bullock-drawn

implements at outputs below the rated manufacturing capacities.

Tractor and power tiller implements

126. Small-scale producers or tractor/ power tiller manufacturers and
assemblers themselves fabricate the matching basic implements in accord-
ance with the original specifications. Although accepted and widely used

in the countries visited, the implements manufactured needed to be improved
both as regards their material composition and the techniques of manufacture,
Disc ploughs, mouldboard ploughs, tillers, sceding and fertilizer distributors,

crop protection equipment, and in particular, specialized components such
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as tines, discs, bearings, shares, mouldboards and bar noints needed

to be manufactured with regional collaboration in mind.

Rice-processing machinery

127. The introduction of new high-vielding varieties of rice pointed to the
need for improved mach.uniery and techniques for rice processing. Improved
; drying, bhulling, milling, storage and transport facilities should be adopted
to avoid the substantial losses resulting from the traditional harvesting
methods. Technical solutions were available, but a judictous choice should
be made of the size and type of equipment to be promoted, taking into con-

v sideration all the factors involved, such as location, facilities etc.

African countries

128, It is very heartening to note that the Economic Commission fcr Africa
(ECA) — through various activities in engineering industries with special
reference to regional industrial development and harmonization — has carried

out valuable preliminary studies on the future demand of agricultural ma-

chinery and implements in Africa. Following are the highlights of various

reports with respect to estimated demand by 1980.

Hand tools for agriculture

(a) West Africa

129.  The estimated consumption of tools for use by hand and with machines
(group 697) in 1980 is about 25,000 tons, of which between 40 and 50 per cent
, will consist of hand tools used in agriculture and forestry, i.e. spades,
forks, hoes etc., and 50 - 60 per cent of other tools for use by hand or

with machines, i.e. hammers, pliers, pincers, spanners, metal cutting

shears etc. Tt will be assurmed that about 80 per cent is produced in the
sub-region and the rest, mainly tools for use with machines are imported.
The present production in the sub-region is about 1, 540 tons — mainly in

the UAR (1, 300 tons). Estimated productions in 1980 are:




UAR -~ 2,000 tons of agricultural hand tools per annum and
3, 000 tons per annum capacity for other tools for local
use and partly for export;

Sudan - 1, 000 tons of agricultural hand tools;

Libya - 4,000 tons of tools other than agricultural, for local use
and partly for export;
Tunisia - 1, 300 tons of agricultural hand tools;

Algeria — 3,000 tons of agricultural hand tools and 3, 000 tons of
other tools for local use and for export;

Morocco — 2, 000 tons of agricultural hand tools

(b) Fast Mrica

130. The estirmmated consumption of group 695 (tools for use by hand or with
machines) in 1980 is about 40,000 tons, of which between 80 and 85 per cent
will consist of hand tools used in agriculture and foresiry, i.e. spades,

forks, hoes etc.

Engineg

(a) West Africa

131. The first group in the machinery division is power generating machinery
(711) for which the demand in 1980 will amount to 60,000 tons. Of this, 60 per

cent will consist of internal combustion engines and 20 to 25 per cent of steam

generating boilers,

132, If it is assumed that about half the requirements for internal com-
bustion engines can be met by local production, say up to units of 50 h.p.,
there is room for two factories cach with an output of about 10,000 tons per
annum or 15,000 to 20,000 engines, The main markets for these engines

will be Nigeria, Sierra Leone and Ghana, in order of importance.

(b) North Africa

133. The first group in the nor-electrical machinery division is the manu-
facture of power generating machinery (711) for which the demand in 1980

will amount to 116, 000 tons in the sub-region and about 53,000 tons in
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Maghreb countries. Of this, 60 per cent will consist of internal combustion

engines and 20 to 25 per cent of steam generating boilers,

134. If it is assumed that about half of requirements for internal combustion
engines can be met by local production, say up to units of 50 h.p., there is
room for new capacities of about 30, 000 tons per annum or 45,000 to

50, 000 engines,

135. The main markets for these engines will be the UAR with 50 per cent
of total consumption in the sub-region, which is also at present the only
producer of internal combustion engines (about 1, 000 tons per annum), and
Algeria, which will consume almost 45 per cent of the demand of the Maghreb

countiries,

(c) East Africa

136. The first group in the machinery division is the manufacture of power
generating machinery (711) for which the demand in 1980 will amount to
35,000 to 40,000 tons. Of this 60 per cent will consist of internal combustion

engines and 20 to 25 per cent of steam generating boilers,

137. If it is assumed that about half the requirements for internal combustion
engines can be met by local production, say up to units of 50 h.p., then there
is room for one large factory with an output of 10,000 tons per annum of
15,000 to 20,000 engines. The main markets for these engines will be

Z.ambia and Kenya.

Agricultural machinery and implements

(a) West Africa

138. The consumption of the next group, agricultural machinery etc., is
estimated at about 110, 000 tons in 1980. Important categories are agri-
cultural tractors and accessorics accounting for between 50 and 60 per cent
of consumption, 1.e. 55,000 tons per annum, and agricultural machinery,
and applicances for preparing and cultivating the soil, for harvesting etc.,

accounting for 20 per cent, or about 20,000 tons per annum. The total
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consumption of tractors is estimated at between 30,000 and 40, 000 units
and between 27,000 and 32,000 of up to about 50 h.p. might be produced

and the remainder imported. In this case a sub-regional market is necessary.

139. Of the market for agricultural machinery, about ¢,000 to 8, 000 tons
per annum (about 6 to 7 per cent of the total consumption of the group 712),
will consist of ploughs, for use both with tractors and animals, The present
capacities in Senegal and Niger, accounting for about 600 to 700 tons, will

be sufficient to supply the domestic demand of these countries and the demands
of Mauritania, Mali and the Upper Volta. Dhportant markets are Nigeria,
with a demand of about 3, 500 to 4,000 tons per annum, and Ghana and lL.iberia,

each with about 1, 000 tons,

(b) North Africa

140. The consumption of agricultural machinery etc. (712), is estimated
at about 124, 000 tons, of which almost 90 per cent (109,000 tons) will be
in the Maghreb. However this estimate does not take account of agricultural

conscecuences of the Aswan dam in the UAR,

141.  Important categories are agricultural tractors and accessories, ac-
counting for between 50 and 50 per cent of consumption, i.e¢. 60,000 tons per
annum, and agricultural machinery and appliances for preparing and culti-
vating the soll, for harvesting ete., aceounting for 20 per cent or about
25,000 tons per annum . The total consumption of tractors is estimated at
between 30, 000 and 40, 000 units: between 25, 000 and 30, 000 units of up to
about 100 h. p. should be produced and the remainder imported, A sub-
regional market is necessary, ' would be desirable to have close co-
operation and co-ordination with the producers in the UAR (present produc-
tion about 2, 000 tons per annum), Algeria and Moroceo as far as the types

and accessories for locally produced tractors are concerned.,

142,  Of the market for agricultural machinery, about 7,000 to 9, 000 tons
per annum (about 6 to 7 per cent of the total consumption of the group 712)
will consist of ploughs, for use both with tractors and animals. New capa-

citics additional to those existing could be established.
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(c) East Africa

143. The consumption of agricultural machinery etc. (712), is estimated
at about 54,000 tons in 1980. Important categories are tractors and ac-
cessorics accounting for between 50 and 60 per cent of consumption, i.e,
28,000 tons per annum, and agricultural machinery, i.e, cultivating and

harvesting machines accounting for 20 per cent, or abeut 10, 000 per annum,

144.  'The total consumption of tractors is estimated at between 18, 906 and
20, 000 units, and between 14, 000 and 16,000 up to about 25 h. p. should be

produced and the others imported. A sub-regional market is neeessary

.

145. Or the market for agricultural machinery, about 3,000 to 4,000 tons
per annum will consist of ploughs. Important markets are Zambia, Kenya,

Tanzania, Fthiopia and Madagascar.

PumEs

146. The market for machinery and appliances (719) is the largest machinery

group.

(a) West Africa

147, The demand is expected to exceed 200, 000 tons per annum in 1980
manufactures and will include the following main types of machines:
10 - 15 per cent pumps and centrifuges;
5 per cent valves and similar appliances:

20 per cent tifting and loading machinery;

10 per cent weighing machines,
148. It will be possible to construct plants for cach of these types and to
cover about a half the total demand.  For the manufacture of valves, cocks
etc. (from bronse and other copper atloys), a sub-regional plant is pro-
posed with a capacity of 3,000 to 5,000 tons per arnwm . Mor light pumps
and centrifuges two or three plants with 2,000 to 3, 000 tons capacity and
for medium pumps two or three of 3,000 to 4, 000 tons. ‘Two or three plants
of 3,000 to 4,000 tons annual capacity would mect requirements for weighing

machines, two of 4,000 to 5, 000 tons could provide winches and hoisting
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equipment and four or six of 1, 500 to 2, 000 tons could produce belt and lath
conveyors. These plants would be located in the principal consuming

countries,

(b) North Africa

149. The demand is expected to exceed 360, 000 tons per annum in 1980 and
will include the following main types of machines:
15- 20 per cent pumps and centrifuges:
10-15 per cent valves, taps, cocks, and similar appliances;
20 per cent litting and loading machinery;
10 per cont weighing machines,
150. The present production of these goods is about 15,000 tons, of which

about 13,000 tons is in the AR — mainly weighing machines — and covers

about 19 per cent of the present total demand in the sub-region,

151. It will be possible to construct plants for eaeh of the tvpes mentioned
above and to cover about a hali of the total demand., The rest, consisting
of heavy, specialized high pressure pumps and appliances, will have to be

imported.

152, For the manufacturce of valves, cocks ete. (mainly used in the con-
struction and petroteum industries), two sub-regional plants are possible,

cach with a capacity of about 9,000 - 10, 000 tons per annum,

153. There will be room for new capacities of about 30, 000 - 35, 000 tons
in pumps and centrifuges, of which about 15,000 - 20,000 will be of small

size and the rest of medium si-e.

154. Ior the light pumps and eentrifuges, three plants, each with a capa-
city of about 3,000 tons, could be established: for the medium pumps and
centrifuges two new capacities, cach with about 16,000 - 12, 000 tons per
annum, which would also include the rest of the light pumps, could be

located in the region,
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(c) East Africa

155. The market for machinery and appliances will also exceed 100, 000
tons per annum, and will include the following main types of machines:

10 per cent air conditioning machinery;

35 per cent pumps and contrifuges:

5 per cent valves and similar appliances;

20 per cent lifting and loading machinery;

10 per cent weighing machines,
156. It will he possibie to construct plants for each of these types., For
the manufacture of valves ete., (from bronze and other copper alloys),
a sub-regional plant is proposed with a capacity of 3,000 to 5,000 tons per
annum. Por light pumps, four or five plants with 2, 000 to 3, 000 tons capa-
city and for mediurm pumps four or five of 3,000 - 4,000 tons annual capacity

would meet requirements,

Agricultural trailers

(a) West Africa

157.  The total quantity of trailers for agricultural use could be produced
in the sub-region and five factories are proposed, each producing some
15,000 - 20,000 units per annum and located in Nigeria, Ivory Coast, Ghana,

the Upper Volta and Senegal.

(b) North Africa

158. The total quantity of trailers for agricultural use could be produced
in the sub-region and the following new capacities are proposed: in the UAR

about 6, 000 tons per annum, Morocco 4, 000 tons and Algeria 3, 000 tons.

~ Nad A e
(\.) last A ica

159. Only one .actory catering for the whole sub-region and producing

some 15-20, 000 units per annum is justified.
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Europe and the Middle East

160. It is noted that the Economic (Commission of Europe (ECE) — through
its Committee on Agricultural Problems and Working T"arty on Mechanization
of Agriculture - has conducted a series of studies in this field. It may be
necessary to conduct studies on the demand and scope for agricultural ma-

chinery manufacture in the developing countries of Europe and the Middle East,

lL.atin America

161, It appears that sufficient comprehensive data is not readily available
on the needs and scope of agricultural machinery manufacture in selected

I.atin American countries,

I.ong term requirements for tractor power

162, The growth rate of tractors in Asia, :’\fri(‘a and l.atin America for 1955
to 1965 is given in Figure 3. Assuming a minimal level 0.5 h, p. /ha and
assuming that the labour force will double by the time these regions meet
the minimal level, the following table gives estimated existing power and

amount needed to meet the minimum goal.

Table 2

Existing power (h.p./ha) and amount needed
to meet minimum goal of 0.5 h.p. /ha

h.p. perha
Latin America Asia Africa
Existing
Human 0.02 0.05 0.01
Animal 0.01 0.10 0.01
Tractor - including garden typcs 0.18 0.08 0.03
Additional Needs
Human (assume labour force
will double) 0.02 0,08 0.01
Tractor 0.21 0.26 0.44
Total 0.5 0.5 0.5
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163. Table 3 gives the quantities required by the end of successive four,
six, ten and twelve-year periods, using the six per cent compound tractor

production growth and seven per cent on-the-farm depreciation rate,

Table 3

Number of tractors averaging 30 h.p,  to be manufactured
during the periods indicated

(6 per cent compound factory production growth rate)

Number of tractors (30 Li.p.)

Period
Latin America Asia Africa
1. 4~-year period ending 1970 145, 000 123, 000 119,000
2. 6-year period ending 1976 261, 000 248, 000 239,000
3. 10-year period ending 1186 761, 000 665,000 641,000
minimal power
achieved in
1986
4. 12-year period ending 1998 1,523,000 1,468,000
Analysis
1. Total number of tractors
to be manufactured 1,200,000 2,560, 000 2,467,000
(in 20 years) (in 32 years) (in 32 years)

2. Net on farms (existing population + new tractors - depreciation losses)

Numbers — total 828, 000 1,318,000 1,214,000
(in 1986) (in 1998) (in 1998)
3. Neth.p./ha 0.26 0.113 0.16

4. Percentage of the total
additional h.p./ha
tractor power needed

(table 2) 124% 45% 4%

* Includes all sizes and types, from the small garden type to the largest crawler and wheel. Does
not include power tillers recommended for wet land operations. Estimates for power tillers appzar later and
are in addition to the above i;actors.
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164. The tractor production in the numbers appearing in Table 3 was com-
puted using an average size of 30 h.p. This does not mean that this is the
only size to be imported and/or manufactured. On the contrar;, a country
should manufucture a range of sizes, perhaps from 6 or 7 h.p. garden type
to the 50 - 75 und even 100 h, p. sivzes, both wheel and crawler types. The

product mix will nced to he determined at the national level,

165. In Figure 4 the number of tractors (averaging 30 h.p.) on farms in
Latin America, Asia and Africa have been plowed for 1955 through 1965, and
projected bevond to 1998, For the future, these curves have been constructed
using « six per cent factory production growth rate and the seven per cent
depreciation rate, as mentioned previously.  Latin America is plotted only

to the year 1086, the date it will meet its minimal total need of 0.5 h.p. /ha.

These growth rates are considered realistic and attainable,

166. 'The total number of tractors to be added to each of the regions and for
the time period indicated, appear in Table 4. To this table power tillers

have been added, since they are an important power unit in the product mix

of the developing nations. Paddy is an impovtant crop in these countries, and
the power tiller is an effective unit for wet land production. The contribution
of power tillers to the net horse-porver per hectare will not significantly
change the figures appearing in Table 3. The estimates for power tillers

are programmed on the basis of their use only for one half of the land area

in paddy. The remainder of the area in paddy is left for tillage by the con-
ventional type of tractor and r.nimal power, together with appropriate equip-

ment. Not all paddy is produced under wet land conditions,

Table 4

Summary of tractors and power tillers needed, by region and time period

Latin America Asia Africa
Number needed , , ,
(20-year period) (32-year period) (32-year period)
(millions) (millions) (millions)
Tractors
average 30 h.p. 1.20 2.56 2.4

Power tillers 0.27 1.9 0.0417




MILLIONS OF TRACTORS - AVERAGING 30 h.p.

g

e
)

- 62 -

Figre 4
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Need for crop protection equipment

1867. According to the statements of French researchers, plant diseases,
weeds and insects destroy a quantity of products suitable for human nourish-
ment to an annual value of 80 billion dollars®. Table 5 gives an idea of the

distribution of the above damage.

Table 5

Loss of crop yield per cent

Insects -Plan; Weeds Total Yield, part remaining
diseases for human consumption
North and Central
America 9.4 11.3 8.0 28.1 7.3
South America 10.0 15,2 1.8 33.0 67.0
Europe 5.1 13.1 6.8 256.0 75.0
Africa 13.0 12.9 15.17 41.6 58.4
Asia 20,17 11.3 11.3 43.3 56.17
Oceania 7.0 12.6 8.3 21.9 72.1
Soviet Union and
China (mainland) 10.5 9.1 10,1 29.17 70.3
Average 12.3 11.8 9.7 33.8 66.2

168. The greatest damage occurs in the developing countries, where signi-
ficant progress could be obtained by relatively less expensive investments
using modern methods of plant protection and intensive agricultural produc-
tion. Hence it is necessary for a group of selected experts of UNIDO to carry
out surveys and prepare detailed suggestions in order to introcduce the as-
sembly and manufacture of plant protection and allied agricultural machines

into the developing countries,

2 billion = a thousand million
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III. MANUFACTURE AND INDIGENOUS PRODUCTION

Pattern of manufacture

169, The manufacture of agricultural machinery and implements has a
foothold in the industrial sector of almost «dl developing countries. Only
tractors, power tillers, engines and pumps are manufactured or assembled

in plants of medium size with reasonable levels of quality control and of

technical co-operation with ancillary and supporting indusirvics, Implements
and hand tools are produced in relatively small units and in many cases

without regard to quality,

170,  l.arge growth is expected in the market for agricultural machinery and
implements in all developing countries during the next decade, This ex-
pansion offers an opportunity to expand existing manufacture and the basic
engineering industries, casting, forging, machine shops ete. Expansion of
the agricultural machinery industry is viewed as an effective way of com-
bining the appilication of large scale technology to small scale industries

with savings in foreign exchange.

17t. In expanding existing manufacturing plants and establishing new ones

it is well to remember that the rate of change in both agricultural practices
and in machinery and implements is likely to be rapid, so that the manu-
facturing plants must either be written oft over a short period or have ca-
pacity for change built into them. The ECE study "The Engineering Industry
and Industriali;ation” proposes 16,000 - 20,000 tons per annum as the mini-
mumn profitable size for a plant producing soil cultivation machinery,

2,000 - 3,000 tons for onc producing pumps ond 4,000 - 6,000 tons

for one producing harvesting machines.  An amortization period of four years
was used in the USSR for appratsing investment in agricultural machinery

plants during 1966 - 1970,

172, The following are the highlights of the existing manufacturing facilities

in ECAFE group ol countries:
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Tractors

173. There are five tractor manufacturing plants, all located in India.
All the plants were producing tractors built with about 75 per cent of local
content. There are twelve companies engaged in assembling tractors, in

Ceylon, Tran, Pakistan, Thailand and the Philippines.

Power tillers

174,  In Ceylon, China (Taiwan), the Republic of Korea, India, Iran and
Maloysin, power tillers are being produced. The local contents varied from
30 - 40 per cent and might reach 70 per cent in the near future, In Ceylon
and Pakistan (Fast), licences for establishing power tiller factories had
already been issued.  Indonesia and Malaysia had plans to start power

tiller factories.

Small engines

175.  low-speed diesel engines are mainly manufactured in India and in
Pakistan. High-speed diesel engines are manufactured in China (Taiwan),
India, Pakistan and the Republic of Korea, Small gasoline engines are manu-
factured in China (Taiwan), India, [ndonesia and the Republic of Korea,
Micro-gasoline engines are manufactured only in India. Iran, Thailand,
Pakistan and the Philippines had plans to manufacture diesel engines. In
Thailand there are plans to manufacture gasoline engines. The diesel engines
produced are predominantly of the low-speed type. Very few countries had
manufacturing programmes for high-speed compact diesel engines of

5-12 h.p. suitable for automotive purpose and applications in agriculture,

Pumps

176. Ceylon, China (Taiwan), India, Indonesia, Pakistan, the Philippines,
the Republic of Korea and Thailland are manufacturing centrifugal pumps.
The Philippines and Thailand are also manufacturing power paddy propeller

pumps. China, India, the Republic of Korea and Pakistan are manufacturing

deep well pumps. Iran, Malaysia and Thailand had no significant production
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of power pumps for irrigation but, however, had plans to manufacture. Iran
had already laid down a programme to manufacture 10,000 pumps by 1978.
In Thailand, two firms had plans to manufacture pumps. Nepal and Singapore
had no manufacturing programmes. Hand pumps are manufactured in most
of the countries. Tt appeared that in nearly all the countries foundry tech-

niques and quality control needed to be improved.

Knapsack sprayvers and dusters

177,  There are plants producing power sprayers in China (Taiwan), the
Republic of Korca and Pakistan. In Ceylon, China (Taiwan), India, Indonesia,
the Republic of Korea and Pakistan, there are plants manufacturing hand
sprayers. In Ceylon, Pakistan and Thailand there are plans to expand the
production capacity for sprayers. No substantial facilities for manufacturing
sprayers exist in [rvan, Malaysia, Nepal, the Philippines, Thailand and

Singapore.

Threshers

178. In China (Taiwan), India, the Philippines and the Republic of Korea,
there are plants manufacturing pedal-operated paddy threshers, Ceylon,
China (Taiwan), India, Iranandthe Republic of Korea, have plants manufacturing
power paddy threshers. The Philippines and Indonesia had plans to manu-
facture powcer paddy threshers. Power wheat threshers are manufactured

in India and Pakistan. ‘There was a great need for all countries to manu-

facture power threshers.,

Rice processing machinery

179, With the exception of Japan, there is no country in Asia manufacturing
a full range of rice processing machinery on a significant scale, Rice
hullers are manutactured in Ceylon, China (Teiwan), India, the Republic of
Korea, the Philippines and Thailand. I Ceylon and Indonesia there are plans

to manutacture rice hullers.  Indonesia, Iran, Malaysia, Nepal, Pakistan

and Singapore have no programmes at the moment,
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Implements

180. Hand tools are manufactured in most of the countries. Bullock-drawn
tillage implements are also manufactured by the small-scale sector in most
of the countries visited. With regard to tractor-drawn implements, primary
tillage implements only are made in India, Pakistan and Thailand. Iran

and Thailand have plans to manufacture more tillage implements. Power
tiller accessory equipment such as cage wheels are manufactured in Ceylon,
China (Taiwan), India, Malavein, Pakictan and the Renublic of Norea, It is
necessary to manufacture a wider range of farm tmplements and equipment,

especially sowing, fertilizing and harvesting equipment,

181. Details of manufacturing programmes demand estimates, and a pro-
posed expansion programme is given in the following tables, The comprehen-
siveness of the available data on these aspects clearly indicates the nec.  -ity

of collecting such information in the three other major geographical regicns,

182, Much more datia is needed concerning the most cconomieal size of
plants for different products in different areas,  Feasibitity studies of this

type should he conducted with the assistance of TINTDO,

183. At the present time there is underutilization of the existing manu-
facturing facilities for agricultural machinery in developing countries: hence
it is necessary that assistance is rendered on a priority basis to such indus-
tries in order to reach the manufacturing capacity whithin the near future,
However, the projected demand shows that in the longer term there is a need
to expand cxisting manufacturing facilities. [t is also necessary to diversify
the product mix, and assistance is needed in both of these areas. In this
regard it is necessary to explore the possibilities in allied engineering

sectors towards co-ordinated industrial expansion,

184. It was pointed cut that sales of machines are related to the purchasing
power of the farmers, hence adequate credit facilities to farmers are a

necessary part of the expansion of the manufacturing programime,

185. It must be pointed out that most of the simple agricultural machinery,

such as hand tools, animal drawn equipment, hand operated pumps, sprayers
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and dusters, threshers and a few tractor implements, including sowing and
fertiliver distributors, can be completely manufactured in each country, in
some casces by using imported raw matertals, mainly mild steel and sheet
metal, However, 1n the case of tractors, power tillers, engines and pumps,
local manufacture has to he part ol o pbased programme based upon the level
of machine shop, forging, foundry and tool room facilitics and the level of
ancillary industries.  \ssistance to developing countries is needed to analyse

these aspects critically and advise on a rational manufacturing programme,

Ancillary and supporting industries

186, It is very essential that ancillary and supporting industries should be
developed along with a phased manufacturing programme of agricultural
machinery and cquipment.  For their sustenance and growth, the ancillary
industrics need a lavge varicty of steel raw materials, copper and copper
products, long staple asbestos, alloy steels, nickel, chromauom and other
alloying metals, special steels, tin, lead, special steel rollod sections and
cold rolled shects ete. NMost of these arve to be timported, though some may
he available in limited quantitics from indigenous production. The tractor
and power tiller industries are bound to draw heavily from the ancillary in-
dustrics in the vears to come o In developed countries, the ancitlary in-
dustrics supply most of the needs of the equipment manufacturcers  In India,
however, a number of the ecquipment manutacturers had initially to manufac-
ture some of the anciltlary items under their own roofs due to the non-
existence of certain industries:; the present trend is to off-load those items

to the ancillary industries,

187. Table 7 gives details of ancillary products available in the ECAFE

group of countries,

188, Sufficient data are not available on the status of ancillary and sup-
porting industrics in most of the developing countries. In order to increase
the local content, it is necessary for full utilization to bhe made of local sub-

contractors towards supplying ancillary components, It was emphasized

that major manufacturers should collaborate with their subecncractors
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Table 7

Existing ancillary industries in 12 ECAFE countries

Country

Ceylon

China
(Taiwan)

India

Indonesia

Iran

Korea,
Republic of

Malaysia

Nepal

Pakistan

Philippines

Singapore
Thailand

Tyres and tubes

for automobiles

for power tillers

for tractors and
automobiles

for automobiles

for automobiles

for automobiles

for automobiles

nil

for automobiles

for automobiles

nil

for automobiles

Battery

automotive

automotive

available
trom loeal
sources

automotive

auvtomotive

automotive

automotive

nil

automotive

automotive

nil

automotive

Radiator

manufactured

available from
local sources

nil

information not
available

limited

information not
availahle

nil

limited facility

information not
available

“

Other items

gaskets, brake linings,
clutches

all items for tractors
and machincry manu-
facture available
except for a few

nozzles, filters, leaf
springs, silencers ete. ;
limited facility for
hydraulic components

limited electnical and
rubber components,
limited facility for
pistons, piston-rings,
nozzles ctc.

M, S, hardware, few
electrical components

piston rings, piston liners
etc. on small scale,
other ancillary items
licencedfor, pistons

information not
available

in forming specifications and in advising on standards of quality control.

This was seen as an important way of transferring technology.

Raw material and semi-finished components

189. Table 8 provides a brief desceription on the availability of castings,

forgings and other ancillaries necessary to support industries for the manu-

facture of agricultural machinery in 12 ECAFE countries




Table___8_

Raw material and semi-finished availability in 12 ECAFE countries

Country

Ceylon
China (Taiwan)

India

Indonesia

Iran

Korea,
Republic of

( i{i\[lﬂg\

limited facilitios

fairly good facilities

good facilitics available
including malleablc castings

public sector projects

public sector projects on cast
iron castings; no facihity

for mallcabic castings

limited facility for castings
including malleable

Forging

plans existed

limited facilitiex

good facilities available

for defence

public sector projects

limited facility

Other items

plans existed to make
other tractor parts

machining, fabrication,
tooling and other
facilitics available

Malaysia ~mall foundries very limited facilities -
Nepal limited facility Government im plement -
factory

Pakistan public «cctor projects public sector project -
steel castings under plan

Philippines limited facilitics limited facilities -

Singapore grey cast iron and steel small prototype facility -
castings production o1 a
small <cale

Thailand limited facilitie« limited facilities -

190. Table 9 gives a brief description of the availability of steel products

necessary to support industries in the manufacture of agricultural machinery

in 12 ECAVYVFE countries,

Material for tractors

191,  The raw material needs of the agricultural machinery and implement

industries are mainly metallurgical. For tractor production, hot rolled car-
bon steel, not rolled alloy steel, cold drawn carbon steel, cold drawn alloy

steel, hot rolled plates, sheets and strips, cold rolled sheets, as well as

cres iron malleable, steel, and non-ferrous castings and steel forgings are
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Table 9

Existing availability of steel products in 12 ECAFE countries

China (Taiwan)

Country Stecl products
Ceylon all steel to be imported; new integral steel plant under construction

imported

India except for some kinds of carbon steel other kind avaijlable
Indonesia limited steel-making facilities
Iran all stecl imported; re-rolling facility max 66,000 t/yr; new steel plant

Korea, Republic of

to produce ! - 2 million tons/yr

all steel to be imported, limited re-rolling faeility

Malaysia all steel to be imported; M. s, steel wwetion from integral stcel plant
and one re-rolling mill

Nepal all stee! to be imported; one small re-rolhing mill

Pakistan all steel to be importcd; Pakistan Stcel Mills planning to set up a steel
mill

Philippines crude steel would be available as soon as the country s first integrated iron
and steel mill starts production by the end of 1969

Singapore there was a plant manufacturing mild stecl bilicts and bars; all steel
was imported

Thailand all steel to be imported; recently G.S. Steel Mills started: Siam Iron

and Steel Co. would expand and plans were under way for T'hai-Japanese
steel plants and also construction of seeond plant

necessary. Availability of steels such as En-1A, EN-3, EN-8, EN-9, EN-42
and EN-45, which are normally used on tractors, as well as special steels
such as IEN-16, FN-18, SAF-5140, FN-43, FN-34, SAE-8620 and other
steels required for gears, shafts, axles and other critical components should

be taken into account,

Steel for agricultural discs

192. The gauge of steel required for harrow discs are 11/64'", 5/32'" and
3/16" and for piough discs 3/16" and 7/32" and 1/4" for heavy duty discs.

These discs are normally made in EN-42 or equivalent sheet steel which is

cross rolled.
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Steel for agricultural implements

193. High carbon steels equivalent of EN-42, EN-16, EN-45A etc., are
required for soil working tools. For mouldboards of ploughs the steel
normally recommended is soft centre high carbon steel, i.e. SAE 1095
over 1024, However, this is not available in India, and mild steel plates
are used. Medium carbon steels such as EN-8, KEN-9 ete., are required
for beams, tines ete. Normally, the frames of the equipment are manu-
factured from mild ateel, However the nregont treond of farm equipment
manufacturers in other countries is to use medium carbon structural steel

for a reduction of weight and for additional strength.

Need for study of metallurgical engineering aspects

194. As agricultural machinery and implements are mostly steel oriented,
the problems of manufacture in developing countries is to be viewed from
the following aspects:

(a) Selection of correct raw material and standardization;

(b) Import substitution,

(¢) Heat treatment towards achieving desired final properties;

(d) Techniques in manufacture, especially welding;

(e) Inbuilt quality control through proper metallurgical processes.

195. These factors clearly indicate the necessity of making information

on metallurgical aspects of agricultural machinery manufacture available

to developing countries. Some of the problems faced and solutions developed
in countries such as India, Pakistan, Brarzil, Mexico and other relatively
industrialized developing countries may be studied as a guide-line, with

special reference to import substitution, heat treatment and quality control.
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IV. PROGRAMME TOWARDS MANUFACTURE

Patents and licencing

196. The problems ot the manufacture of agricultural machinery and im-
plements ave two-fold. Firstly, there is the lack of technical skill in
certain arcas and, secondly, there are the legal problems involved in patents
and licencing. Shople ttems such as hand and bullock-drawn implements,
hand sprayvers, threshiers oteo, can be manufactured locally without cot-
laboration. In India, Pakistan, China ((I'aiwan) cte., cagines, pumps and
even power tillers are being manufactured without collaboration.  However,
in most cases of the manufacture of tractors, engines and power tillers, in
order to bridge the gap between technologically advanced nations and develop-
ing countries it is necessary to enter into collaboration in order to produce
quality and dependable products. Two of the drawbacks of licencing are the
problems involved in local manufacture of patented components such as
hydraulic pumps, clectrical items ete., which are manufactured by anetllary
industrices abroad, and the normal reluctance of the coliaborators to allow
changes of design to suit local conditions and to explore export potential,
Sometimes there mayv be difficulty in securing imported components due to
changes in design or to new models abroad.  While taking all these factors
into consideration, it is nevertheless necessary to enter into collaboration
with established manufacturers in order to nroduce quality agricultural
machinery — especially tractors, power tille.'s and engines — locally.
Assistance to developing countries to formulate fair and sound licencing

agreement is necessary.

197. Developing countries should not allow monopolies to develop by
restricting competition too closely, A limited market can naturally only
support a limited number of manufacturers of a product. The farmer
customer, however, is the ultimate benefitor from a reasonable amount of
healthy competition, Technical advancement, the highest quality, satis-
factory performance and fair prices are the natural result of good

competition,
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Possibilities of mobilization of local auxiliary resources

198. The developing countries can obtain tractors and agricultural machines
by one of the following methods:

(a) Import of assembled and finished machines, notably tractors
and more complicated implements and machines:

(b) Asscembling of machines from imported parts in local assembly
plants;

(c) localindustry, manufacturing cither simple manual and animal-
drawn implements or more complex machines,
199. Pach of these methods provides opportunities for local auxiliary
industries. Developing countries with a partially developed industry can
supply from local sources some of the following materials as a start for
manufacturc:

(a) Materials, such as rolled carbon steel or refined steel, metal
sheets, sectional steel, drawn steel, wires, non-ferrous
metals, wood, oils, diescel oil, graphites, diluents ete.

(b) Castingsof orey cast iron, or cast steel, malleable cast iron
and non-terrous metals:

(c) Simple parts of Tocal origing for example scerews, nuts, plates
or washers, split pins, pins, pegs, rivets, springs, bearings,
rims, dises, piston rings  ete.

(d) Some manufactiring equipment and machine tools,

200,  Tollowing arc the highlights of a project to manufacture a small two-
wheel tractor, two PTO dri.en implements and two small implements
developed by Crechoslovakia for India in 1965, The requirements for local
materials in an average range of agricultural machines were as follows:

Metallurgical materials, comprising both carbon
and refined steel (rolled steel, sheets, hoop steel,
pipes, drawn steel, wires) and non-ferrous metals 44.3%

Castings of grey cast iron, of malleable cast ivon,

or cast steel and non-ferrous metals 30.0%
orgings 7.9%

Other materials (products of plastics, welding and
soldering materials, wood, oils, diesel oil, graphites,
enamels, diluents) 3.6%

85. 8%
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201. It is evident from the above survey that the manufacture of agri-
cultural machincs makes considerable demands on local sources, notably

in semi-products of steel, castings and forgings. A more detailed analysis
of the individual items indicates which of the local subsidiary sources can be
especially important for the manufacturers of agricultural machines, With
metallurgical materials, one of the main groups of materials, the speci-

fication of the steel semi-products in the deseribed ease would be asg

follows:
Rolled carbon steel 12.0%
Carbon steel sheets 10. 4%
Rolled refined steel 8.9%
Pipes of carbon steel 5.29%
Sheets of refined steel 3.39%
Drawn carbon steel 3. 2%

Carbon hoop steel, pipes of refined steel,
refined drawn steel, steel wires and
non-ferrous metals 1.3

4.

=2
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W
P

202. From the above pro-forma calculations of the consumption of

materials from local sources for a certain manufacture of a representative
range of agricultural implements it is evident that locol subsidiary industries
in the developing country (in this case India) can participate with deliveries

in the following sequence: castings of grey cast iron (in the case deseribed
26.3 per cent of the total consumption of material), metaturgical rolled
material of carbon steel (12,0 per cent), shects of carbon steel (10,4 per
cent) and rolled material of refined steel (8,9 per cent), From the above
analysis, on which no general conclusicns could be based, it is evident

that, in the main, greviron foundrics and metallurgical industry with steel

rolling mills. especially of corbon steel, will be needed,

203. Similar conclusions can be reached from an analysis of the require-
ment of finished parts from local sources. Herve it is a question mainly of
the connecting parts, i.¢. serews, nuts, washers, pegs, split pins, rivets
etc., as well as antifrietion bearings, rims and discs, piston rings, shaft

sealings etc. The more complex the machine, the more of these parts are
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needed for the manufacture, as evident from the estimated annual con-

sumption with the individual machines of the projects described:

Table 10

Requirements of finished parts from local sources,
estimated annual consumption with individual machines

. Finished parts

Finished parts

) Annual production from local sources
Machine from local sources

units . per 1000 of machines
(in tons) .
(in tons)
Two-wheel tractor 5,000 453,0 80,6
Cutter bar 1,000 18.9 18.9
Rotary hoc 5,000 51.0 10.2
Disc harrows 3,000 7.8 1.6
['urn-about plough 2,500 3.5 1.4

204. This example of a project for establishing the manufacture of a small
two-wheel tractors, of two p.t.o. driven implements and of two simple
implements has been used to demonstrate the possibilities of utilizing local
ancillary industrial sources in a developing country for the supply of the
principal materials and of simple parts.  Although we believe that in cer-
tain aspects this is a typical example, enabling conclusions to be reached,
as mentioned above, it can be considered of general validity only in so far
as it complics with tocal ceonomic conditions.  The actual conditions may
require the share of the home ancillary industry to be smaller and a share
of simpler parts (such as bearings, sealing vings etel) or for a part of the
material (such as rolled refined steel, sheets etel) to be imported from

abroad, or vice versa, for some more complex parts of the design (such

as couplings, air cleaners etel) also to be manufactured in local plants,
in so far as these ave available,  Step by step, as the indusiry in the devel-
oping countrics develops, the manufacture will become more self-dependent

and will be governed by the economic laws valid in the economies of developed

countrics.
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Estimated capital requirement for tractor manufacturing plants

205. Plants for manufacturing tractors of the types and sizes important

for increasing agricultural production are varied and complex, so that it

is impossible to plan for thera in general terms.  An approximation on a
regional basis has been attempted.  The approach use.' was to estimate

capital cost on the basis of the annual average value of sales that are projected

in Table 11,

Table 11

A summary of retail costs by type of power, area and period

Latin America Asia Africa
4-year period ending 1970
tractors 550 4170 450
power tillers _59 220 _}_9.
total 600 690 460
6-year period ending 1976
tractors 1,110 _ 940 910
power tillers 70 320 _10
total 1,180 1,260 920
10-year period ending 1986
tractors 2,900 2,530 2,440
power tillers 120 530 10
total 3,020 3,060 2,450
12-year period ending 1998
tractors 5,790 5,580
power tillers 640 20
'_’6,430 5,600
Total for Period 4,800 11,440 9,430
Grand Total = 56,290
Investment/ha $50 $33 $38

* Figures are rounded to the nearest ten million
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206. Although the total retail cost of these inputs seems large, the amount
per hectare of land is reasonable. The last two lines in Table 11 give the
total investment over a period of 32 vears (20 years for Latin America) per
hectare. It avevages out at about 'S €37, 00 per hectare, or slightly more
than 'S 21,00 per hectare per yvear: US $50,00 for Latin America; US$33.00
for Asia and US $£38.00 for Africa. The capital costs for l.atin America,

Asia and \frica for manufacturing plants for tractors and power tillers are

shown in Table 12,

Table 12

Capital requirements for tractor manufacturing plants

Millions of US dollars =

Larin America Asia Aftica Total
Traclors 228 304 293 825
Power tiltlers 12 54 2 68
l'oral 240 158 295 893

* Calculated at 100 per cent of annual average sales over the 32 year period for Asia and
Africa and 20 year period for lLatin America.

207. The capital costs of manufacturing plants appearing in Table 12 can
be pro-rated for each region among the 4, 6, 10 and 12 vear periods as
indicated in the previous table summarizing retail costs,  If this is done,

a reasonable distril-u’y noof the total capital investment that will be required
over the 32 voars endg in 1908 for Asia and \frica and the 20 vears ending
in 1986 for Latin America is obtained  The four year period ending in 1970,
as indicated in the above table, ts rapidly nearing its end. Sorme of the
existing factories for the production of agricultural machines in some of the
developing nations arve handicapped in achieving high productive efficiency
and the rated capacity of the plant owing to inadequate imports of critical
components or materials. These components are not now being manufactured

in the country for various reasons, such as the inadequacy of specialized




materials, tooling or skills.

Imports usually amount to 10 - 20 per cent of

the cost of the tractor. It is recommended that, in the initial stages of
building up plant capacities in the developing nations, increased imports
of critical components should command the highest priority. Plants to
produce these critical components can follow later.  In other words, prior
attention should be given to increasing the capacity and efficiency of plants

already in existence,

Transfer technology — cxample of two developing countries —

India and China (Taiwan)

208. The production programme in industrialived countries is normally
based on high volume, low manpower requirement, automation, highty
developed process planning, industrial engineermg and advaneed production
techniques. The aim is towards lower cost of production and high quality.
In developing countries quality is of cqually high importance. However,
due to lower market demand, the volume of production may be relatively
small. low volume, together with other factors such as hmport duty, high
cost of raw material and lower officiency in manufactoring techniques, tend
to make products manufactured more costly,  Hence, manufacturing tech-
niques suitable to a lower voluime of production and indigenous conditions
should be introduced to lower the cost without adverse cffects on quality.

! Some of the problems involved in transfer of technology in two relatively

industrialized developing countries are discussed below,

Case study: India

Tractors

209. The modest achievement made by the tractor industry so far, despite
the difficulties that had to be surmouvnted, is noteworthy. It is significant
that the indigenous contents are on average about 75 per cent by value. Since
they commenced production, the tractor manufacturers in India have main-

tained a good quality of workmanship by giving importance to quality control
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at all stages in the manufacture. In order to cater for demand which has
been in excess of indigenous production, imports of tractors have been
allowed, care being taken to import only those models of tractors which are
likely to be taken up for indigenous production in the near future, The
tractor industry has been de-licenced to enable the existing units to expand

and new units to be set up to meet the anticipated demand.

Power tillers

210. In addition to four-wheel tractors, the need for two-wheel tractors
(power tillers) has also been recognised, particularly in rice growing and
hilly arcas.  The annual demand for these power tillers is expected to rise
to about 25,000 by 1975 from its present level of 800, On the basis of this
assesshicnt, o number of proposals for power tillers have so far heen
approved for manufacture. (The most popular type of power tiller seems

to be the one with o diesel engine, developing 8- 10 hop. at a speed of

1,500 r.p.m.). Phe 'Krishit tiller, at present manufactured in India,
although originally of imported design, has over 90 per cent indigenous con-
tent. The onlyv components being imported are sonie bearings, roller chains,
tyres and tubes, and tiller blades, which are under development in India.
Most of the raw materials required for production of the power tillers are

available in India,

Agricultural implements

211. 1t is significant to note that most of the implement industries were
established without foreion collaboration. The most popular of these imple-
ments arce the tine tillers, disc harrows, off-sct disc harrows, disc ploughs
and mouldboard ploughs.  With the availability of steel and the necessary
fabricating machinery, this industry has grown in size and has supplied

the growing needs without recourse to imports. he spiings, cutting cdges,
hardware and discs are now available from indigenous production.  Some
special rofler bearings are required to be inported at present for the pro-

duction of disc ploughs etc. In recent years, the units in the medium scale
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sector have also taken up the production of attachments to tillers for

seeding and fertilizer distribution. They have also initiated action in the
development and production of tractor-drawn reapers, harvesting machinery
such as threshers, cicaners, driers ete, Sinee the implements industry is
largely steel oriented, its future requirements in the form of mild steel
section, castings, forgings and high carbon steel plates will rise steeply

in the next four to five vears., The steel, foundry and forging industries

are well establishied and can meet this demand: the supplies from the steel

plants are being organized so as to ensure a regular and adequate avatlabilit

<

of steel raw-materials, particularly high carbon steel plates, to the imple-
ments industries,  ‘The import of conventional implements similar to
those produced by the indigenous industry is not being allowed. Special
types of implements not yet developed in India are being allowed in for

purposes of development and for actual use.

Engines

212, The type of diesel engines produced in that sector are generally of
the horse-power range up to 10 h. p. and include both vertical and horizontal
engines. The main requirements of raw materials for the manufacture of
diesel engines are: pig iron, forging steel, alloy steel, special steels,
ancillary components. Efforts ire being made to meet the growing require-
ments of the diesel engine industiy both for meeting the internal demand
and for exports. A gasoline engine industry relating to applications other
than automobiles has been in existence for the past 10 or 12 years. The
production in this field has been confined to engines of horsepowers from
1-7. Engines, of both four-stroke and two-stroke varieties and in air-
cooled versions, are now being produced. FEngines of 12 h.p. two-stroke
air-cooled variety have also been developed. Efforts are being made to
cover the gap between 7-12 h.p. also with air-cooled engines., Special
importance is being given to enlarging the production of 1 -2 h.p. engines
for sprayers, the demand for which is expected to grow substantially during

the next few years. One of the manufacturing units of these engines is
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already capable of producing 2, 000 engines per month and can step this up
further, depending on the demand. Additional capacity in this field may

also be created in the near future,

Pumps and motors

213. A large range of power driven pumps, such as centrifugal, rotary,

reciproeating, turbine, axial flow, propeller, and submersible pumps are
being produced in India. While the major portion of the total production in
the country is from the organised sector, a sizeable production of some

100, 000 pumps is estimated from the small scale sector,

Arcillary industry

214. The tollowing 1s a briet outline of the products the automobile ancillary
industries have developed and supplied to the tractor, engine and imple-

ment industries: pistons, pins, rings, cylinder liners, gaskets, engine
valves, fuel injection equipment, filter and filter elements for fuel, oil

and air, fuel and oil liners, hoses, roller chains, flywheel ring gears,

water pumps and parts, radiators, bimetal bearings and sintered bearings,
fan belts, starter motors, dynamos, alternators, voltage regulators, igni-
tion coils, spark plugs, breaker points, clutch assemblics and driven plates,
clutch facings and brake linings, brake cquipment and parts, ball joints,
steering linkages, steering wheels, axle shafts, ball and roller bearings,

oil seals, king pins, valve springs, laminated springs and miscellaneous
springs, wheels and rims, head and tail lights, ¢lectric horns, switches,
panel instruments, sheet metal parts, high tensile hardware, jacks, servicing
equipment and tools, especial automotive castings and forgings, high carbon
discs for agricultural irnplements, batteries, tyres and tubes, cables and
wires, grey iron and 5.G. and malleable castings, forgings, steering wheels

and gears.

215. The ancillary industries would have to expand in the following fields
particulariy in order to cater to the rising demand: pistons, pins, rings

and cylinder liner, fuel injection equipment and parts, electrical equipment
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such as starters, dynamos etc., clutch assemblies and driven plates and

parts thereof, ball and roller bearings, engine valves, springs etc., wheels
and rims, gaskets, high tensile hardware, automotive castings, automotive
forgings and their heat treatment and machining, gears and shafts, steering

gears, hydraulic equipment,

216.  For both ferrous and non-ferrous casting, the techniques of moulding
used in India are: sand casting, permanent mould casting, shell moulding,
gravity die casting, precision casting by various processes, investment

casting.

217, For the past few years, about 10 units of medium sized capacities
capable of handling closed die forgings and ferrous alloy steels have been
established.  The die-making capacity to feed the recurring requirements
of the forging units has also been created to a major extent, Non-ferrous
forgings are also needed in the manufacture of internal combustion engines,
tractors and other machinery. A small but good beginning has been made
in this direction and some of the smaller sized non-ferrous forgings are
being manufactured.  Against the total capacity of 120-130 thousand tons

of steel forgings per annum instatled in the country, the quality forgings are
about 30 - 35 thousand tons per annum.  The capacity to manufacture various
types of aluminium, copper, and other non-ferrous based alloys is well

developed in the country.

Case study: China (Taiwan)

Power tillers

218. As an attempt to solve the problem of an anticipated labour shortage,
seven different makes and models of garden tractors in the power range of
1.5-10 h.p. werce introduced into Taiwan by the Joint Commission for
Rural Recounstruction (JORR) from the United States in 1954, In the following
year, a 5 h.p. rotary tvpe and a 2.5 h,p. tiller-type single-axle two-wheel
tractor, now called ""power tiller', were purchased from Japan. They were

tested at various agricultural research and improvement stations and agri-
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cultural schools, thus marking the beginning of power tiller extension in
Taiwan. In 1956, JCRR again imported a quantity of small power tillers
of the same type for testing and demonstration at the agricultural stations,
The local farmers showed their interest in the machine from the onset, and
their demand for it became so great that the local machine munufacturers
began to produce the machine by copying the imported modets. Several
small farm machine shops added this machine to their stocks. A number
of factories formerly making motorcycles or small oil engines produced
power tillers as a sideline production, Up to 1959, a total of 22 small
manufacturers came into being and began producing locally- raade power
tillers. Most of them concentrated on the tractive-type power tiller, and
only two plants produced the driven-type rotary tillers. In the meantime,
imported power tillers increased to 16 different brands, providing strong

competition to the local manufacturers,

219, However, the small manufacturers, whose products were of doubtful
quality, soon found themselves in financial straits., Thus, owing to insuf-
ficient operating funds and lack of proper manufacturing techniques, all the
local manufacturers cxcept three either went bankrupt or changed to making
other products at the end of 1960 The three remaining manufacturers

have managed to turn out a small number of power tillers cach year. On the
other hand, two groups of China (Taiwan) industrialists, in co-operation
with Japanese agricultural machinery companies, set up two factories to
produce power tillers with some parts imported. 1rom then onwards the

import of power tillers, oxeept spare parts, stopped altogether,

Grain driers

220, Inorderto save a sizeable amount of rice from spoilage by rain or
high humidity, several types of rice driers were purchased from the United
States by JORR for trial use during the past decade, However, all these
driers are cither too bulky or too expensive for the individual farmer to use
or to own. A\ lighter drying bin with a motor blower and burner for artificial

drying of rice was developed by the PDAEF experiment stations in co-operation



with the China Agricultural Machinery Co, Ltd. in 1966. About 650 units
of the drier have been offered to local farmers for adoption during the past
two years. Meanwhile, some 300 units of Japanese-made driers of similar

design were also imported.

Rice transplanter

221. Since 1966, JOCRR has assisted the Taipei District Agricultural

Improvement Station in modifying two Japanese rice transplanters — a
motor-driven type and a hand-pushed one — according to needs and agri-

cultural conditions. 'The preliminary results obtained from the experiment
conducted in 1967 for evaluating the effect of the newly improved machine

on transplanting is very cencouraging, as the transplanter can save two

cer
in transplanting than hand transplanting. In addition, the yield in the
mechanically-transplanted plots was higher than that of the hand-transplanted
crops. I order to accelerate the general adoption, as well as to show the
advantages of using the transplanter in rice culture, JCRR and PDALE jointly
helped the China Agricultural Machinery Company to produce the machine,

In 1968, scveral units were built and sent to agricultural stations for field
tests. Beginning in this year, some 50 units of the machine have heen
constructed and sent to five Township Farm NMechanization Promotion Centres
for demonstration and training. Judging from the good results of using the
transplanter, moechanized transplanting of rice will be widely adopted by

the loecal rice farmers.

Rice harvesting machine

222, In Taiwuan, the paddy is still harvested with a small, lightwcight hand
sickle, Peoedal threshers with a threshing cylinder mounted on skids are
pulled around the ficid to follow the reapers., One man can cut about one
half of an acre per day with a sickle, and two men with a pedal thresher
can thresh two or three tons of paddy in o day.  After threshing, the grain
is carried to the courtyard for drying, winnowing and cleaning on concrete

grounds. A thresher driven by a small gasoline engine instcad of a pedal
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has been developed and widely adopted by local farmers in recent years.,
In the meantime, a small number of Japanese-type power threshers are
available for triat use. In 1967, two kinds of hund reapers, pushing and
pulling, modified from Japanese designs, were mamufactured locally for
extension trials. Theyv have not however been extensively used so far, due

to higher grain loss and other drawbacks.

Grain cleaning equipment

223. After dryving, paddy grains have to go through a winnower once or
twice before sending to the market. The winnower is generally made of
wood, but some factories are producing winnowers made of sheet metal,
Plain bearings are usuallv used in the revolving mechanism. Only in recent
years have ball bearings been adopted by the manufacturers, Since electri-
city is available in most of the rural arcas, some winnower manufacturers
have developed an electric motor-driven winnower to replace the handeranked
one., Some of them are even equipped with an auger elevator to transport

the grain into the hopper of a winnower at higher speed with less labour,

Probleins in manufacture

224, The prohlems in the manufactnree of agricultural machinery and
implements in developing countries are manifold. The product selection,
product mix, technical ability, raw material, import substitution, sub-
contracting, quality conirol, production techniques, marketing, finance,
organization and management are some of the interrelated factors.  In order
to draw attention to these factors, in the correct perspective, and to formulate
a guide-line for manufactinre in developing countries, it may be desirable to
prepare project profiles of setected items, such as tractors, power tillers,
engines, pumps, crop protection equiprment and agricultural implements,
based on the existing selected industrial enterprises, preferably from
developing countries where the solutions to the above mentioned factors have

been successfully worked out on a rational basis,



Table 13

Annual supplies of major items for selected agricultural machinery
industries having the capacities shown

1. Agricultural hand tools

a. Direct materials
- steel 325 tons
- lumber to the value of US $2,500
- lacquer to the value of US $4, 500
b. Supplies Normal plus dies to the value of US $4, 000
c. Electric power 300, 000 kwh
d. Fuels 1,700 gallons for production and other purposes
e. Water 1.2 million gallons

2, Centrifugal pump and valves

a. Direct materials

= grey iron castings 380 tons
- bronze fittings 30 tons
- steel rods 76 tons
- bolts, nuts and washers to the value of US $3, 000

- paint to the value of UIS $3, 000
= skids and crating material to the value of US $6, 000

b. Supplies normal
c. Electric power connected load about 1490 h.p.
d. Fuel heating only if any

e. Water normal

3. Agricultural implements

a. Direct materials

* = tubes, shaftings, sheet plate, spring,
stock, strip and castings 255 tons
- grey iron castings 75 tons
- bcaring maternal 1o the value of US $600
= ball bcarings to the value of US $1,000

- paint etc. to the value of Us $300

b, Supplies normal
3 c. Electric power connected load 100 h.p.
| d. Fuel 600 gallons furnace fuel

500, 000 gallons for production, sanitation and fire

é e, Water
; protection
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Table 13 (continued)

4, Ploughs
a. Direct materials
- castings
- paint

- steel brace
- bolts, nuts, washers
- lumber

Supplies — casting supplies
Electric power

Fuel (apart from coke as direct for
coke material oven)

Water

5. 10 h.p. uulity tractor

d.

Direct material

- engines

- sheet steel etc.

H.R. rounds and flats
- differential gears

- general hardware

= tyres and tubes (pneumnatic)
= tyres (solid)
- packaging

Supplies

= «utting tools, salvents, paints
- finishes
- welding supplies

Electric power
Fuel

Water

625 tons

to the value of US $6, 500

to the value of US $3, 000

to the value of US $1, 500

to the value of US $37, 000

to the value of US %4, 000

connected load 50 h.p.

10,000 gallons

1.5 million gallons

10,000 units

500 tons

250 tons

10, 000 assemblies

to the value of US $60, 000
20, 000 each

20,000

to the value of US $3, 000

to the value of UIS $15, 000
to the value of US $12, 000
to the value of UUS 31,500

1,350,000 kWh
200,000 gallons bunker oil

25 million gallons
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Economic size of plants

295. As discussed earlier, the economic size of plants in developing countries
differs from that of highly industrialized nations. No detailed analysis is
available regarding the economic size of plants for agricultural machinery

and implements. It is, however, interesting to note that & preliminary anal-

ysis has been carrvied out by the Fconomie Commission for Africa.

996. The details of the cconomic size of plants for developing countries and
for Africa are given in Tabies 13 and 't (a-¢).  Based on these, the various

supplics neceded for the selected agricultural machinery are also worked out.

997.  From the information available it appears that it is necessary to study

the aspect of economie size of plants for developing countries in detail.

"Prototype'' demonstration manufacturing plants

998. Due to technologieal, financial and organizational limitations, it has not
been possible in most of the developing countries to establish integrated manu-
facturing plants in agricultural machinery industry. The existing growth pattern
appears to be based on unplanned, unco-ordinated and non-interrelated evolution,
In order to establish a correct manufacturing patterns, it is very desirable that
"protoiype' demonstration manufacturing plants for agricultural machinery
should be established in selected developing countries. These would act as mode
plants incorporating the rational manufacturing and organivational techniques,

supporting and utilizing the local resources and talents to a maximum.

V. DESIGN, DEVELOPMENT AND TESTING

229,  Apart from the specific agrotechnical, economic and social conditions
of the mechanization, other factors existing in the developing countries

limit the possible application of machines used in the developed countries,
One of these factors, especially important for the design and manufacture

of more complicated machines, is the effect of tropical climate on the
machines. This effect has also to be considered when deciding on the pos-
sibilities of utilizing subsidiary industries in the develeping countries either

for home vroduction or for the adaptation of imported machines,
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230. Tractors and agricultural machines have been designed in developed
countries to meet the requirements and conditions of agriculture in the
temperate zone, ‘These conditions (as far as the quality of labour in
agriculturecis concerned) are frequently very stricet and difficult to meet,
whereas working conditions tend to be relatively casy.  In the developing
countrics, however, the situation is quite different. The requirements on
the quality of labour are considerably lower, while gieater value is placed
on reliability and low maintenance and repairs requirements.  Working con-
ditions are, however, much more difficult. Tractors and agricultural
machines devaluate during their life due to a number of unfavourable climatic
conditions, the effects of which come apparent not only in operation but as
early as in the manufacturing process (at the surface finish) or hefore being
taken over by the customoer (during transport and storing).  The devaluation
may become evident in different ways, the most apparent of which being
impaired functionatl and technical reliability, an increased consumption of
sparc parts and an increase in service and maintenanee requirements. The
main rcasons for the deic croration of agricultural machines and implements
are atmospherie corrosion, biological deterioration and wear. The re-
striction of these deteriorations in order to prevent the impairment of the
technical characteristics is one of the aims of design in the developing

countries themselves,

The soil-crop system

231. Agricultural machinery provides considerable scope for the designer
to produce features which exploit the opportunities offered by local agri-
cultural conditions. Mechanical design is one of ihe design problems of
farm machinery. \ more important problem is to decide how best to relate
the specification for the machine to the whole system of which it forms a
part. ‘T'he machine is one link in an agricultural production system and the
performance of the machine within the over-all system is more decisive

than the way it functions in the sub-systera in which it operated.
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232. Some of the factors which help to specify the system performance
of a cultivator are shown in Figure 5. The function of a cultivator may be
described as the creation of a satisfactory environment in the soil for the

development of the crop.

¥ igux'o 5
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233, The systems approach to design uses the satisfactory operation of the
total project as the design criterion rather than the independent considera-
tion of the efficivney of the component parte of the svstem. The attention of
the designer is directed to the complete project and he is provided with a
framework for examining it. It is the approach of the agricultural engineer

to farm machine design, beecause he is able to view both the agricultural
production process and the mechanical design of the components in a similar
quantitative way. The systems approach to design directs the attention of

the designer to the total project, which is complimentary to that of mechanical
design which directs his attention towards an analysis of the component parts

of a machine.

The design criterion

234. In any systems approach to design it is necessary to compare different
arrangements of subsystemns in order to reach a decision. The most
practical common denominator is an economic comparison of different
solutions . The criterion of selection can be either the lowest cost solution

ot the masimum profit solution.

e
.




235.

By means of economic comparisons of different agricultural produc-
tion systems it is possible to decide between manual labour and power
machinery systems. Fven if a manual labour system appears cheap in
terms of capital investment, it incurs penalties in terms of the losses
which arise through inability to plant at the correct time, low water storage

and late harvest,

Lack of suitable equipment

236. In tropical countries, the mechanirzation of areas growing lowland

paddy has been relatively siower than that of dry land cereal crops. A good
example is seen in Fast and West Pakistan. While some progress has been
made in the mechanization of the dry land crop areas of West Pakistan,
lowland rice cultivation in Fast Pakistan is almost completely non-mechanized,
This disparity is, to some extent, due to the greater shortage of suitable

agricultural equipment for lowland rice cultivation,

237.  the equipment developed in the temperate countries for dry land
cultivation is often not suited for lowland cultivation in the tropics. Some

of the equipment developed for lowland work in Italy, California, and the
southern United States are atso not suited to the scale of farming generally
found in tho tropics. Japancs farm nachinery manufacturers jead in the
development of equipment for small-scale lowland rice cultivation, However,
due to the demands of the Japanese home market, such equipment is in-
creasingly becoming too sophisticated for the tropical farmers. The Japanese
equipment also encounters problems with the heavy, deep clay soils and other
conditions in the tropics. It is essential, therefore, that a major research
effort be directed toward the development of suitable agricuttural equipment

to mechanize lowland rice cultivation in the developing countries.

238. In Asia, 5to 25 acre landholdings constitute a major portion of the
total arable land and support a large section of the rural households. This
large group of holdings has sufficient means to support agricultural mechani-
zation at an intermediate level. Ironically, however, this group has the

least access to suitable farm equipment.
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239, The development of simple power-operated equipment for 5 to 25 acre
holdings offers the greatest potential for mechanization and is a great
challenge to equipment-development engineers, This is particularly so
because development rescarch in the advanced countries is principally
concerned with sophisticated equipment for larger farm holdings. The
development of relatively labour-intensive agricultural equipment for an
intermediate level of mechanization also will not create rural labour sur-

pluges and unemployment problems as predicted by some authorities.

Development and evaluation needed at local levels

240. There is need for more accelerated programmes in the development
and evaluation in each country of equipment to meet local requirements

and which should be manufactured indigenously. mphasis should be placed
on evaluating known machine principles from all over the world and adapting
those proven satisfactory before entering into a new complete development
programme  [valuation will enhance the development of local design

capability.

241, l.ocal design and development is regarded as an opportunity to foster
the competence of the engineers and technicians of the developing country.
Even where a country enters into a licencing agreement, it cannot avoid an
element of local design. A liceneing agreement is viewed as a short cut

to technological sophistication, but conditions differ between countries both
in the demands of the users and the facilities offered for manufacture, As
the indigenous content in manufacturing is increased, redesign and adapta-

tion is 1 sually necessary and desirable.

242, The reasons for which developing countries wish to mechanize and

to produce the necessary agricultural machinery are not largely economic,
although all too often those people bent on discouraging too rapid an indus-
trialization programme in developing countries tend to look for their argu-
ments in economics. The developing countries' desire to mechanize their

agriculture — which in many countries is a way of life — is interwoven

with their general aspirations to catch up in technology as well as to relieve
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their rural populations of some of the burdensome methods of work now

practised.

243. The kind of approach that is strongly advocated towards the fulfilment

of these goals is:

(a) The encouragement of machinery and implements manufacture
as a first step:

(b) The stepping up of manufacture and utilization of watcer pumps:
water is a very basic commodity in the rural communities and
if ways and means could be found to procure it more easily,
life in the rural arcas would be much more attractive:

(c) Assisting in the manufacture of as large an assortment of spare
parts as local technology will permit;

(d) Assisting in the developing of tractor assembly and eventual
manufacture.

Future design trends and preference of farm machinery

244. It was assumed that the trends shown in the 12 ECAFE group of
countries represent a fair indication of the likely trends in most of the
developing countries. Based on ECAIE/UNIDO Fact Finding Teams Report

the following machines were discussed:

Four-wheel riding tractors

245. In the conditions prevailing in developing countries, it is particularly
important to sclect from the very beginning types of tractors and agricultural
machines which can be used immediately with the highest degree of efficiency
in agriculture, but which can also be subsequently modified at minirmum

expense to satisfy the future rcequirements of a developing economy.

246. The term "'type range' of tractors or agricultural machines means
the set of types, sizes and models which, considered from a technical and
economic point of view, can be assembled under the heading of a single

application yet possess progressive features which take into account both

existing and future requirements of the economy.,

247. Out of the large number of parameters for the mobile unit, the

tractor and the acricultural machine may be selected as those which, while




fully characterizing the unit and providing the basic parameters for the

tractors and machines, at the same time do not restrict the design possi-
bilities for these units. Such paramcters are the following:

(a) Type and design of tractor = T (track Tayving, wheeled tractors
with two driving wheels, four-wheel-drive tractors ete.):

(b) Power of tractor cngine — N
(c) Weight of tractor - G, its tractive cepacity and its class;

(d) Type and design of the agricultural machine — My (knife
coulter plough, disce coulter plough, rotary plough, cte.);

() Working width of agricultural machine — B

(f) Speed of movement of the anit =V

248. A machine and tractor unit is not just a tractor mechanically linked
to an agricultural machine, but a unitary whole with new properties. The
parameters of tractors and machines must therefore be determined simul-
taneously, in a single process, and the inethods of determining them must
be such as to make possible the simultancous determination of the above

mentioncd optimum parameters of the units.

949. The calculation and justilication of the type range of tractors and agri-
cultural machines is a complex task, involving a whole series of problems
connected with the manufacture and operating eonditions of tractors and the

agricultural machines to which they are coupled,

950. The determination of tractor weight and power, the working width
of agricultural machines and the speed of advance of the machine/tractor

unit is an essential element in the selection of tyvpe ranges,

251, The most popular models used in the BCAFE countries arve in the
range of 35-45 h.p., known as light medium tractors, with unit weights

of around 1,600 kg. \ few specific technical features were required in the
original designs hefore the tractors were used successfully, They needed

to be very strong in the rear axle, the tront axte and the steering mechanism
because of the use of cage wheels in wet or dry paddy fields.  Hydraulic lift
should be very powerful and good draft control was necessary. For work

in paddy ficlds, a good protection against water and mud was needed for all
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parts, but mainly for the braking system and for the oil seals in the front
and rear axle. Air cleaners had to be highly efficient, likewise fuel filters
because of probable use of polluted fuel oil and tropical-proof electrical

equipment was also necessary.,

252. It would be advantageous to manufacture a riding paddy tractor in
the small horsepower range. A two cylinder diesel engine of 20/25 h,p,
would perhaps be suitable. A one cylinder engine with its usual cylinder
capacity and speed would be limited to a maximum of 15 h.p. and that would
be too small for the requirements of rotary tillage.  In order to make a
significant diffcrence with the big power tillers, 25 hop.o would be needed.,
Other characteristics desired would be a simple mechanical transmission
with 6 gears and a differential lock, A low gear at around 1.5 km/hr was
necessary for rotary tillage. Other desirable reatures were:

- Small wheel base for short turning radius (around 1.6 metres);

- Light weight, around 800 kg with more than 40% of weight upon
front axle;

- Simple and powerful hydraulic lift;

- Specially designed rear hitch and driving mechanism for rotary
tillers;

- High ground clearance (more than 40 cm);

- Sturdy rear and front axle.

Power ti 110r‘§

953. The power tiller is ideal for land preparation on water-logged soil
since it adds traction to the propelling unit rather than retarding. It is

well established in the paddy fields.

254. The most popular models of power tillers found in the ECAFE
countrics were in the range of 6 to 12 h.p, Considering the performance

of the existing models of power tillers marketed within the BCARE countries
and their cost, it would be good to devi-lop a model that would be simpler

in structure, lower in cost and stronger in design and pertormance, Such

a model might incorporate the following basic parameters of design:
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One cylinder, four-cycle, air-cooled diesel engine rated at
around 8 - 10 h.p.;

Weight, less than 300 kg including engine;

Simple mechanical transmission with 4 gears: 3 gears forward
and one reverse;

Power take-off: belt drive;
Tyres: 6 X12 or 6X14, high road clearance;
Tilling width and depth; 600 - 650 mm, 150 - 200 mm;

Few accessories; tubular frame body and simple design,

255. The various types of small engines used in agriculture were as

follows:

(a)

(b)

(c)

(d)

(e)

Micro gasoline-fed engines: from 1-2.5 h.p. for knapsack
sprayers and dusters;

Small gasoline-fed engines: from 2 -6 h,p. engine equipped
normally with one vertical eylinder, used for stationary
applications;

Small diesel engines: from 5-15 h, p. used for power tillers

and for stationary purposes were used mostly for driving ir-
rigation pumps, threshers, rice processing equipment, electrical
generating sets  ete.; there was a tendency towards the use

of lighter, high-speed (2,000 v.p.m.), one vertical cylinder,
air-cooled engines:

Medium diesel engines:  those engines in the range of 12 - 30 h.p.
were used for driving big irrigation pumps, tractors and

electric generating sets; they were with one or two horizontal
cylinders, water-cooled, operated at low speeds from 350 to

600 r.p.m., heavy in weight and especially designed for
stationary uses, there was a tendency to use lighter weight
engines operating at higher speeds (from 1,500 to 2,500 r.p.m.);

Diesel engines for tractors: air-cooled diesel engines had not

been successfully used in tractors within the FCAFE countries
because of the difficulty in obtaining the desired cooling effect;

almost all tractor engines were water-cooled, using direct fuel
injection with a speed of from 2,000 to 2,500 r.p.m. and with

2 to 4 cylinders depending upon the horse-power ratings.
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Pumps

256. The centrifugal-type of pump from 2 - 10 inches in size was popular.
Low-propeller types of pumps, consisting of a turbine or a propeller pump
driven by a long shaft connected to an engine, were also used for lifting

water at low hecads.,

257. Water supply is one of the most widespread and uniform demands in
rural arecas. I can be viewed as an aid to living conditions in rural com-
munities, as one of the requirements of livestock and as a means of increas-
ing production of arable crops by irrigation. The cosis of pumping water
are relatively low and simple water supply svstems o - convineing examples
of the benefits of mechanization, The capacity of eve v small pumps is so
great that communal ownership is possible without ¢ontlicting demands,
especially if buffer storage is provided in the system. Such a water supply

scheme can lead to co-operative ownership of other agricultural machines.

258. The most versatile pump for rural use is the jet-assisted, centrifugal
pump. As an ordinary centrifugal pump it can be used for low head duties,
viz lift 4 metres, delivery 10 cu. m/min. Applications are pumping drinking
water from shallow wells or irrigation water from canals. The lift can be
increased to 20 metres by by-passing some of the water from the delivery
side of the pump back to a jet-injector, which is placed in the well on the
suction pipe of the pump. In this way the pump and driving motor can be

kept on the surface where they are accessible for maintenance and there

are no difficult requiremen’s in regard to sealing.

259. The pump could be driven by a small air-cooled petrol engine. A one

horsepower engine would be capable of puinping about 100 litres per minute.

260. The manufacture of pumps requires good casting and machining

facilities, simple assembly and close attention to quality control.

Weed control and plant protection

261. The control of weeds, discase and pests is a sure way to increase
yields in the developing nations. Probably the most effective way of

distributing chemicals, confirined by the experience of farmers in India, is




by a knapsack or lightweight peirtable unit powered by a high speed internal

combustion engine of less than 5 h.p. j

262. Hand spravers — the Hudson and the Japanese types — were commonly
used in all the countries. Knapsack power sprayers were becoming popular
and were of the mist tvpe operated by micro-engines. Another type of duster
being used was the portable trolley and boom type, consisting of a small

2 -3 h.p. engine with a mist fan and a powder tank mounted upon a frame, i

963. The interest and expertize possessed by mamufacturers of agricul-
tural chemicals in the field application of their products was stressed. Tt
was proposcd that UNIDO should investigate this problem in detail, from
deciding the types of machinery suitable for a selected region, to design,

organiration of manufacture and development of marketing.

Tillage implements

264. The preparation of seedbeds is the operation which requires more
energy than any other in the production of a crop. [t is usually decisive
in forming tractor specifications.  Rapid soil preparation is cssential in
multi-cropping systems. It has been pointed out that it is usually more
cconomical to increase food supplies through increased production per year
per unit arca rather than to bring new land into production Many of the

developing countries can produce two or even three crops per annum from

the same arca,

265. In countries such as Japan, China (Taiwan) and the Republic of Korea,

rotary cultivators were almost generally used as an attachment to the power

tiller., Ploughing with the mouldboard was occasionally carried out after
harvesting., For soil preparation, one pass of the rotary cultivator was E
made in the soft or dry field, Some 10 - 15 cm of water was allowed into

the paddy ficld and a few dayvs afterwards a second pass of the rotary tiller 1
took the place of puddling.  Levelling was carried out with a levelling wooden

board just before transplanting.




T

POTTra R o

- 105 -

266. Tractors were used in India, Ceylon and Thailand; the tillage was
performed by disc ploughs in Thailand, tine cultivators in Ceylon, and cage
wheels and disc harrows in India. Tillage was normally carried out at the
beginning of the rainy season with the aid of tractors cquipped with cage
wheels. The working conditions during tillage operations in wet paddy fields
were the most severe that could be encountered by the power tiller or the
tractor., Power tillers made in Jopan, numbering ranore than three million
and now in use, had been proven to perform quite successfully,  They were
light, well-protected against water intrusion and were especially designed
for power transmission to the rotary tiller, Rotary tillers had been known
for more than torty vears and the Japanese engineers had improved and
redesigned them to make thern suitable for wet land cultivation. Rotary
tillers were very suitable and convenient for small farms. Four-wheel
riding tractors, were relatively few and were eoncentrated in Ceylon, India
and Thailand. [In Thailand, contractors who owned most of the traetors used
them to plough dry or semi-dry fields using implements such as dise ploughs
and cultivators. 1In general tractors were very difficult to use because the
paddy fields in most countries (except Thailand and some parts of India)
were very small in size and were very swompy., Owing to the conditions of
wet paddy cultivation and the small sivze of the paddy fields, tractors were not

really suitable and much development work was needed in that respect,

267. Tine cultivators are capable of working to depths of 0,25 m and
single tines may be used for sub-soiling to depths of 1 m. Tine cultivators
are simple to design and manufacture., They appear to be very suitable for
tropical conditions for the following reasons:

(a) They do not remove plant residues completely from the surface,
nor do they produce a fine tilth which misht be easily eroded
away;

(b) They arc capable of working deeply in the soil, which improves
the permeability, reduces run-off at the surface and inereases
the amount of water which can be stored in the soil;

(c) They are able to work in a wide range of conditions.
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968. Small shallow-tined cultivators may be designed for use with animals.

Full size tractors, however, are needed to provide the draft necessary

to work deep tines.

Har‘vesting

269. Harvesting of grain crops is highly developed, whereas the methods

used for other crops are very primative.

270. The grain crop types produced in different regions expressed as a

percentage of the whole arca under grain are:

(a)

(b)

(c)

(d)

(e)

()

In the countrics of Africas millet and sorghum 52 per cent;
corn 26 per cent; wheat 10 per cent; barley 6.4 per cent;
and rice 5 per cent

In the countries of l.atin America: corn 57 per cent; wheat
19 per cent; rice 12.7 per cent; millet and sorghum 5.5 per cent;
barley 3 per cent; oats 1.6 per cent, and rve | per cent;

In the countries of south Asia fPakistan, India, Afghanistan,
Burma): rice 42 per cent; millet and sorghum 33.5 pe cent
(mainly in India and Pakistan): wheat 17 per cent, corn 5.2 per
cent: and barley 2.3 per cent;

In the countries of the Near Fast (Iran, Irak): wheat 67 per cent;
Barley 26.7 per cent; rice 5.8 per centy millet and sorghum

0.3 per cent; and corn 0.2 per cent;

In the USA: corn 37.8 per cent; wheat 33 per cent; oats 11 .8 per

cent: millet and sorghum 8.5 per cent; barley 6.8 per cent;
rice 1.3 per cent; and rye 0.8 per cent;

In Canada: wheat 63.7 per cent; oats 17 per cent; barley
16 per cent; corn 1.7 per cent; and rye 1.6 per cent;

(g) In Denmark: barley 74.8 per cent; oats 15.8 per cent; wheat
6.3 per cent; and rye 3.1 per cent;
(h) In the USSR: wheat 60 per cent, barley 16.5 per cent; rye
11.6 per cent; oats 8.1 per cent; corn 2.8 per cent; millet
and sorghum 2.8 per cent; and rice 0.2 per cent,
971. All the experience accumulated up to the present time indicates that

the perspective in the development of grain harvesting techniques is
I q

the wide application and continuous improvement of the combine harvesting

method, and the developing countries should take up the use of the most

perfect and productive combines.




- 107 -

272. TFor the transportation from the combines, cleaning, drying (where
necessary) and processing of grain it is expedient to use industrial methods
and trucks of high-capacity, with direct delivery of grain to the industrial
combination plants. Fxperience shows that new, most advanced methods
are easily introduced in the areas where mechanization has just started

and there are no established traditions,

273. In order to choose themost efficient machines for use in dueveloping
countries and to wor k out detailed, well-grounded recommendations it is
necessary:

(1) To study the concrcte conditions typical for the harvesting of
grain in these countrics and to obtain the data characterizing
the sizes of lands under crops to be harvested, th features of
ground contour, variations in the properties and condition of
crops and of the soil at the harvest time,

(b) To conduct tests of combines and other harvesting maehines
under the conditions typical for developing countries and to
ciaborate a tentative procedure for carrying out these tests
on the basis of generalization of the experience gained.

274. In the ECAIE countries, harvesting is mainly carried out by hand and
mainly by women using knives or sickles. Reapers, as simple attachments
for power tillers, could be introduced as a first stage of mechanizing
harvesting in many Asian countries. Binders, as further attachments to

power titlers, may be integrated to the harvesting machines.

>

Japanese combine harvesters

275 The harvesters were very small machines especially designed for

the combined operation of harvesting and threshing paddy in the typically
small and wet paddy fields. They could harvest two rows (depending upon

the model) up to an accumulated weight of paddy of around 600 kg -1, 300 kg.
The harvesting rate was about 3 - 5 ha per hour. However, the relatively
high cost of such combines and the differences in agricultural conditions

in the Asian countries where they were to be introduced were considerations
which needed to be further examined before such combines were manufactured

on a large scale,




Western-type combine harvesters

276. Such combines were basically of the same models as those used for
processing wheat or other cereals, The only differences were in the
threshing drum (peg type instead of standard rasp bar type), in the carriage
system (half tracks replacing the front wheels) and in minor changes in
size. The combines proved very suceessful in all western countries, even

in Ttaly, France and the United States of America, where they were used

for processing paddy. Apart from theiv high cost, they appeared to be too
bulky and too heavy for use in small and wet paddy fields The smaller
models with 1.6 - 2.0 metres harvesting width were bheing tested in Asia by
western makers on a very small seale, Such machines needed to be improved

to fit the conditions encountered in Asian countries in wet paddy fields.

Rice-processing machinery

277. Conditions for rice milling varied from country to country. Rice mills
were found to he mostly privately owned,  The number of small mills, some
of which were provided merely with hulling machines, had inereased in rural
areas, The capacities of those mills range from 0.5 to 5 tons of paddy per
day, based on one shift operation,  Depending upon the type of miling
equipment uscd, the recovery rate varied from 55-70 per eent, New types
of milling equipment inereased the vield by about 10 per cent. Fxcept for
China (Taiwan) and the Republic of Korea, the other countries of the region
required technical assistance for the improvernent of rice miliing and the

storage of paddy.

278. The various types of farm cquipment employed in the twelve developing
ECATE countries visited, their level of use and the improvement areas that

are necessary, are given in Table 15,

Current resecarch and development activities

279. Many developing countries have established agricultural engineering
research centres in their tniversities and departments of agriculture,

These centres are often well-equipped and are staffed by highly qualified
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Table 15

Various types of farm equipment employed in the 12 ECAFE countries,

level of use and improvement areas necessary

Necessity for

Implements .
Used Wider Lo
Standardization Improvement
normally usage
Tillage
(a) Tractor mounted
Disc plongh X
Mouldboard plough standard X
reversible X
Harrow disc X
peg tooth X
Tine tiller X
Rotary cultivator X X
(b) Draft animal
Ploughs X x X
Harrows X b x
Planting and seeding
Paddy transplanter X X
Seed drill/fertilizer distributor X X
Corn planter X
Pest control
Hand sprayer X
Knapsack power sprayer x i
Portable X
Harvesting and threshing
Paddy Reaper X
Binder X X
Combine x
Pedal thresher X X
Power thresher X X
Winnower X X
Wheat Reaper X X
Binder X
Combine x
Thresher
Winnower X X b 4
Processing
Hullers etc. X X X
Other implements
Tractor trailer X
Tractor front loader X
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engineers. A few such centres have been functioning for periods of 15 to

20 years. It is unfortunate, however, that the research efforts of these
centres have not generally resulted in any significant impact on the mechani-
sation ol agriculture in farmers' ficlds, It is aiso interesting to note that
the existing Jocally developed types of agricultural equipment which are
popular arc generally the result of work by technicians, farmers, and
small manufacturcrs. There are many publicly owned rescarch eentres in
the developing countries engaged in the improvement of manual and animal-
drawn implements.  Relatively less altention is being directed tothe develop-
ment of suitable small and meoedium siced power-operated equipment. Due
to the Hrinitations of available power per mian or per animal, only marginal
improvements in output can be expected from improved manual or aninlal
equipment.  The extension of marginally improved cquipment in the ficld is
a very difficult problem, The rescarch on power-operated agricultural
equipment at a few centres is generally lHmited to equipment surveys and

test, evaluation and theoretical function analysis tyvpe of studies.

280. The factors inhibiting rapid progress in inerceasing the extent and
use of modern power and cquipment in the agricultural input-mix are selec-
tion, adaptation and evaluation. The problem is not that of inventing new
equipment and principles.  Rather, it consists in selecting kinds of equip-
ment that have heen proven elsewhere and adapting them to the situation in
a particular country. To scleet and adapt requires evaluation. 1t is not
difficult to select and adapt from among the world's collection I'h - more
difficult problem is to conduct cevaluations that are meaninglul and valid.
This, then, is the real key to advancement in power and equipment systems

for agricultural production.

281. In most instances we are failing to make our evaluations factual,
complete and comprehensive, and we are failing to analyze the data statistically,
to detcrmine its validity and to show how to improve field tests. Too many

of our evaluations are based upon opinions formed by simply observing the

machine in operation foe a reliatively short period. Too many of our eva-

luations are based upon measuring only one or two factors — for example,
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the draft, and when we do collect data, too few and scattered readings are

taken and the trials arce not replicated.

282. Most machine systems can and should be evaluated on the basis of
four major performance components as follows:
(a) Machine performance:; e, g, acres per hour:
(b) Powcr performance; ¢, g. horse-power hours per acre:
(¢) Labour performance; ¢, g. man-hours per acre:
(d) Economic performance; e.g. the over-all economic analysis
giving the total input costs and resulting value to the product
and process,
283. There is urgent need for an assessment of machinery research ob-
jectives and the formation of fresh guide-lines for the agricultural engineer -
ing research and development establishments in the developing countries.
The extension of machinery rescarch is mainly accomplished by incorporating
the results inte the designs of new agricultural machines, which can be

made available to the farmers through normal commercial channels.

284. Tt is difficult to visualirye a country in a position to mechanize its
agriculture with imported equipment only, A study of some of the smaller
but agriculturally mechanized countries indicates that the major portion of
their agricultural machinery requirements are produced locally.  The
shortage of foreign exchange and the strong desive tor industrial development
are bound to encourage the local manufacture not only of the simple but also
of some of the sophisticated agricultural machines, It is regrettable that

too often there is o lack ot dialogue hetween those who are conducting agri-
cultural machinery rescarch in the developing countries and the manufacturers
who can utilice the results of sueh research,  The rescarch engineers from
the public institutions will have to acquire skills in the development of new
agricuitural machines for commercial manufacture and sale. Fhe manu-
racturers, for their part, will have to co-operate by supporting the develop-
ment of agricultural machinery for commercial production at the public
research institutions. A co-operative resecarch programme between the

public institutions and the manufacturers would be more effective than the
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present independent approach to machinery research found in some

developing countries.

Need for development and adaptation centres

285. PFuture design nceds and preference for agricultural machinery and
currvent level of research and development activities indicate the need for
establishment of action-orientated development and adaptation centres for
agricultural machinery,  Such centres should mainly engage in such matters
as the adaptation of existing machinery to local agricultural conditions, the
availabitity of material and manufacturing techniques. They should also
develop machinery to meet speeific needs of the country, They should be
‘apable of rendering technical service to the existing local manufacturers
towards diversification, quality control, import substitution and new produc-
tion techniques and cost reduction svstems.  In general these centres should
act as catalyvtic agents, assisting the existing manufacturers and potential
industrialists and government towards identitication, adaptation and manu-
facture of agricultural machinery,  There is a need to render technical
assistance to the developing countries to establish such institutions,  \1though
there are already general design and developrnent contres ina few of the
developing countries, they are mainly devoted to other fields and it mmay be
neeessary to reinforce and reorientate their activities towards agricultural
machinery, Such existing organizations may be utilized towards enhancing

design capabilities and encourapging local tatent,

286. Considerable cmphasis was placed on thre importance of quality control
in mamufacture and the necessity for reliability in the field., There should be
a feed-back of information trom users. Ildeally such information slrould be
acted upon by the manufacturer's own design and development section, but
where a manufacturer does not have the comprehensive service to deal with
problems, he should be able to call on a design and adaptation centre for
assistance, The need to increase the content of indigenous material, to

devise standards of quality control, to modify designs to suit manufacturing

facilities and to meet more fully the needs of local farming places demands




on design and development facilities. It is expected that rapid rates of

change will be achieved in the developing countries; in this situation the
processes of manufacture and utilization will alter quickly, demanding

continual adaptation.

287. By combining in the same place development, testing and education

in agricultural engineering, great savings can be reached.  The same
personnel, buildings, laboratories, instruments, experiment farms, service
arrangement cte., can be used more or less for all these purposes. The

whole agricultural (forestry) centre must be under the same direction,

Need for agricultural machinery testing stations

288. The ECAFE/UNIDO FFact Finding Team found that agricultural
machinery testing in most of the countries is undertaken by agricultural
educational institutions and in some cases by government departments.,

The testing facilities were limited, testing techniques questionable, and
level of technical personnel in need of reinforcement,  The problem of
standardization, quality control and testing of agricultural machinery in
developing countrics is two-fold: local produects which may bhe manufactured
by manyv small scale manufacturers need quality conteol and technical
assistance, while new products suitable for the local manutacture need to
be identified. [t is necessary that such institutions have sutficient equipment
and technical man-power to carry out the work successtully, Hence it is
desirable that assistance is rendered to the developing countries towards
establishment of agricultural machinery and implement testing stations and

also towards the reinforcement of existing ingtitutions.

289. Two different functions for testing stations were discussed: an aid
to extension in the establishment of machines on farms, and field quality

control tor the mrnufacturer,

290. In extension, testing is directed towards the needs of the consumer,
Emphasis is placed on operation and how well the machines perform on a

range of farms. It is important that information should be collected at the
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points of use and over as wide a range of conditions as possible, Surveys

of the performance of machines on several farms probably gives more use-
ful information than can be obtained in a single test o limited duration,
Side-by-side demonstrations of their own machines by several manufacturers
is valuable in showing farmers what can be achieved by mechanization.

A primary aim of extension testing is wide dissemination among farmers

of information on machines and their utilization,

291.  While manufacturers can obtain valuable information from extension
testing it is the policy of manufacturers to see thet their machines function
properly before they are offered to farmers and to evaluate new machines
and principles. The work of & manufacturers' test centre, which could be
associated with an extension centre, should be largely confidential,  Such
centres could be watchdogs of quality control of the equipment manufactured
or to be taken up for manufacture, suggest improvements in the equipment
and bring tothe notice of all concerned the defects, if any, in the equipment

so tested. UNIDO could advise on the test procedures to be adopted,

Agricultural engineering education

292, With emphasis on self-reliance on manufacture of agricultural machinery
in developing countries, there is a need to analyse the status of mechanical
engineering and agricultural engineering education. It is necessary that the
curriculum should be orientated towards making available competent per-

sonnel to fit into the growing industrial sector.

293. Inagricultural production, agricultural engineers are concerned with
improving systems of farm mechanization, management of machinery,
drainage, land development, buildings, crop conservation and storage.,
Training is concerned with agricultural praduction, engineering and farm
management. s industrialization procceds, agricultural engineers become
concerned with machinery monufacture, food processing, marketing, design,
development industrial engineering and industrial management, Kmphasis

in training is placed on engineering, economics and management,
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294. A very extensive and expanding programme of technical training is
required for those engaged in manufacture and in repair and maintenance.
Operators need training in the proper use of the machinery and farmers
must be made aware of the need for management of the investment in
machinery. A manufacturing programme must be accompanied by education

and training of all those affected by it,

VI. MARKETING SERVICE, MAINTENANCE AND REPAIR

Marketing and service

295. The ECAFE/UNIDO Fact-Finding Team reports that so-called
marketing organizations had been created in an organized way in most of

the countries, although there was scope for improvement.

206. These organizations appear to be really sales organizations and must

be expanded to include all other facets of marketing.

297. The marketing of farm machinery was carried out through private
distributors and in some casecs through state trading agencies. General
organizations incorporating all aspects of marketing such as detailed market
analysis, machinery usage, product analysis, sales forecasting, sales,

communication, extension etc., did not really exist.

298. It is in this field of basic study of the individual characteristics of
each market that UNIDO could make a vital contribution to the effective
mechanizing of agriculture in developing countries. Lack of research into
the basie needs of each country will seriously hamper the possibility of intro-
ducing an economically viable solution. Once the needs of a developing
country are fully assessed and understood, a programme can be prepared

for the phased long-term development of that market.

299, The government and industry should find ways of making available the
stock of e¢rucial spare parts, which should be priced reasonably for consumers
to be able to purchase them conveniently, The retail selling prices of farm

machines varied from country to country. It had not been possible to investi-

gate the detailed eost structure breakdown,
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300. The establishment of adequate service arrangements for agricultural
machinery is essential, This will require: '
'

(a) Consumable items such as fuels, lubricants anda spare parts;

(b) ‘Training facilitics for instructing operators, service mechanics,
advisors and cther government officials:

(c) Personnel to achieve this training.

301. The setting up of an autonomous service organirzation largely extended '
over a country, which can be assumed as "'the basic module' ¢f any well
conceived farm mechanization plan, can be indicated as follows for a fleet
of 1000 tractors with implements, a small proportion crploved in carth-
moving applications, plus 500 lorries and off-the-road vehicles: the whole "

fleet scattered over a number of separate localities requires:

(a) Considerable expenditure in relation to the capital invested to
acquire the farm machines,

(b) FEven bigger expenditure in relation to the annual cost of depre- \
ciation plus capital interest, :
302. Therefore, under these particular conditions: capital investment
expenditure may approach the shipment price of machinery; in fact, the |
expenditure required to secure an adequate scrvice for the first lot of one
thousand tranctors ete., may vary from one tenth of the capital investment ’
for machinery (this in case of local distributor already running a sound
business) to a maximum expense corresponding to the full investment al- ;

located for the machines.

303. The operation of an effective agricultural service organization in-
volves the employment of workers, technicians and executives with highly
specialized skills in economic sectors which the developing countries have !

every interest to strengthen.  The man-power employed by an effective

service organization caring for a basic fieet of machines mcluding 1, 000
tractors with impiements ete., mayv vary from 200 to 500 persons, ex-
cluding tractor drivers, depending upon the organizational solution adopted.

Thus, man-power skills, highly valuable for a weak economy are created

already in the carly stages of operation,
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304. A workshop organization digram is shown in Figure 6.

Figure 6

A workshop organization diagram
{100 working tractors)
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305. The most important problera in effective service policy is probably
communications: farmers and operators are often spread over large areas
in some cases a matter of more than a hundred miles from th
dealer and anv sort of workshop.  Social situations also often make the
dissemination of information to operators more difficult.  In particular,
the levels of education too frequently make the instruction and training

of machinery operators a much more laborious and repetitive process than

it would be in more developed countries. The difficulties stemming from
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these two main problems are further aggravated by the unique conditions
under which most farm machinery is operated in developing countries,

Since, as one expert estimated, machines commonly work 1,500 to 2,000 hours
a year, the effects of rough handling and rigorous soil and climatic conditions
tend to lead to mor ¢ frequent servicing and maintenance requirements, It

has been shown that there are three main problems involved in the servicing
and maintenance of farm machinery in developing countries: inadequate
supplies of spare parts, a lack of efficient maintenance and repair services
and, in manyv countries, a complete absence of facilities for training operators

and maintenance technicians.

306. Service to farmers should be (a) comprehensive, (b) farmer oriented,
and (¢) managed by modern practices and techniques.  An outline of the

kind of assistance discussed here and recommended for rapid advancement
of agricultural mechanization, along with a designation of the agency most

responsible for each type of service, appears in Table 16.

Table 16

Outline of comprehensive service

Description of type of service

Catego Agency most responsible
gory to provide to the farmer gency P
Before sales Knowledge, particularly cost/benefit of the a, Govemment extension
tractor and associated equinment, and how the educational services
equipment should be used and cared for b. Manufacturers
Local dealers
Sales Supply tractorsand related equipment initially, a. Manmufacturers
and better and improved replacements over b. Local dealers
the long temm
Provide rredit so that farmers can purchase ¢. Govemment credit
equipment agencies
After sales Provide spare parts, oils and fuels, and a. Manufacturers
maintenance service during the life time of b. Local dealers

the tractor and equipment
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Spare parts supply

307. The shortage of spares for farm machinery in many developing
countrics can be divided into two sections: national and local, National
shortages can generally be blamed in the first instance on the manufacturers
supplying the machinery and, sccondly, a lack of responsible attitude on the
part of the government department whose responsibility it should be to
ensure that imports of machinery are adequately backed up by the correct
quantity of the right type of spares. As a rough guide it was suggested that,
where tractors and machinery are imported, 20 per cent of the capital

invested in imnorts should be in spare parts.

308. There has been no study involved to estimate the specific spare parts
requirements for agricultural machinery on a rational basis It is necessary
to determine the estimated replacement turnover of components during the
effective life period of a machine and project the requirement on a time
basis. For example, the estimated replacement turn-over factor (RTE)

estimated by experts in India for tractors is given in Table 17,

309. The factors in Table 17 indicate that there is a need on the part of
the governments to analyse rationally the import policies of spare parts and

to take steps to produce them locally with a high degree of quality control,

Maintenance and repair

310. Maintenance of farm machiuery should be a simple operation that

can be carried out quickly and without special tools. While manufactuiers

go to considerable trouble to place the fuel filter caps in an accessible place,
the filter for the hydraulic oil system is frequently located in such a position
that it is necessary to have a special shaped funnel available before it is
possible to add oil to this system. Similarly, drain plugs have to be removed
by spannering a rough cast square or hexagon that may not alwavs conform

to a known spanner size. These plugs soon become rounded by the repeated

use of pipe wrenches or adjustable spanners with the result that the plug

becomes difficult to remove and the farmer loses interest in changing the oil.
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Table 17

Estimated replacement turn-over factor (RTF)

(Frequency of replacement of a component during

tractors effective life period)
As estimated for India
S/No. Item RTF 5/No. Item RTF
1 Pistons 2 25 Generator i
2 Piston pins 2 26 Voltage regulator 4
3 Piston rings 4 21 Steering wheel 1/100
4  Gaskets 10 28 Steering gear 1
5 Inlet and exhaust valve 4 29 Tie rod end 3
6 Valve guides 2 30 Drag link 3
1 Valve spring 1 31 King pins 2
8 Valve tappets 1 32 Wheels 1/100
4 Push rods 1 33 Clutch assembly ¢
10 Timing chain 4 34 Clutch plate 2
11 Fuel injection pump 1/20 35 Clutch lining 4
12 Fuel injection pump nozzle 6 36 Gear 1
13 Fuel injection pump nozzle holder 1/20 31 Crown wheel and pinion 1
14 Fuel injection pump elements 4 38 Rear axle shaft 1
15 Fuel injection pump delivery valve 4 39 0il seals 4
16 Filter 1/100 40 Brake lining 8
117 Filter ¢lements 15 41 Brake drum 1/20
14 Fly wheel ring gear 1 42 Hubs 1/100
14 Water pump 1 43 Electric horn 1/100
20 Water pump repair kit 4 44 Head lamp 1/10
21 Radiator and core 1 45 Cortrol cable 2
22 Silencer muffler 3 46 Panel instruments 1/10
23 Thin walil bearings 3 41 Battery 4
24  Starter motor ) 48 Tyres 4
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311. 1t should be relatively simple to modify the design of the drain,
filling and level plugs and adopt one standard size hexagon (or square) head,
The nuts and bolts on filters that have to be undone to change filter elements
should also be standardized. A suitable spanner of rebust construction
could then be incorporated in the tool kit. Reference to the servicing chart
in the operator's handbook presents a further problem, particularly when
different manufacturcrs, cquipment is being serviced side by side. Several
independent bodies allied to farm machinery have realized this problem

and have drawn up a proposed standardized lubrication chart for use by

agricultural machinery manufacturers. Manufacturers appear reluctant

or characters, combined with a chart having a standard lavout would be

to adopt these charts. This is unfortunate, since the use of standard colours
of consideralile value, particularty in developing countries,

312, Manufacturcrs could further assist maintenance by ‘ationalizing the
grades of lubricant recommended, for example the use of universal oils,
which go a long way towards meeting this requirement. In the experience
of many c¢xperts it is possible to lubricate the majority of farm machinery
with two grades of oil: a universai oil for engines, transmissions and
hydraulic systems, and an EP gear oil for use in heavily loaded read axles
and final reduction gears. With the introduction into Furope of more
sophisticated tractors incorporating semi-automatic transmission and brakes
immersed in the rear-axle oil, it will be necessary to introduce a third
grade for these special requirements. It may however be some time before
these machines find their way into developing countries where two grades

of lubricant should suffice for many years to come,

313. In most machinery operation situations in developing countries it can

be assumed that the distances involved in the wide dispersal of the machines
and the lack of operating skill on the part of owners and drivers arve the

major obstacles to the efficient service and maintenance of machinery,
Economic and communications factors are making the servicing of individually-
owned machines difficult, and it is therefore likely that real improvement

in the standard of operation and day to day maintenance can only come from
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government operation of machinery with full co-operation from manufacturers

and dealers,

314. Unfortunately, as existing schemes in several courtries have made
clear, government operation is not likely to aid the smaller peasant farmers
to any great extent. The development of extension aid and instruction is
likely to be the only effective attack on this problem unless governments

are prepared to subsidise the provision of machinery, service and maintenance
facilities to remote arcas. Government-controlled machinery units should,
however, be set up whenever possinle because of the effect they must have
on the long-term development of agricultural mechanization, Unfortunately,
owing to difficulties of staffing and obtaining supplies in developing countries,
they are seldom likely 1o be run profitably and will inevitably demand subsi-
dies from governments. However, provided thev are properly set up with
sufficient emphasis on training operators and mechanics, they can provide
relatively large numbers ot trained personnel and set a standard by which all

other machinery operation can be measured,

315. Considering:

(a) The wide range in degree of mechanical complexity (engine
component, transmission, final drive, steering etc.);

(b) The wide range in equipment needed for repair and maintenance
(welding, grinding, machining, tool room cie.);

(c) The variety in the size and butk of the equipment;

(d) The wide dispersion pattern of the equipment around the
countrystde: and

(¢) The need for immediate attention to the equipment in the field
ete.

there is a necessity of introducing:

A. Centralized repair and maintenance workshops

316. Taking into account the distribution pattern and type of equipment

around the countryside, such shops may have centralized facility providing

for;
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- Testing and repairing of engines, and other complicated com-
ponents, such as transmission, final drive etc, -

- Tool room, machine shop, welding, forging ete,

- A competent organization and personnel with an education
programme towards training, extension of m. intenance and repair
awareness to individual farmers and service mechanics.

B, Mobile workshops

317. Taking into account the pattern of distribution and the need to provide
iminediate attention to the farmer in the field, such a mobile shop will be
equipped with fast moving spare parts, equipment and facilities for repair

in situ and staffed by capable personnel,

318. Comnsidering these various aspects, it is necessary that all possible
assistance is rendered to developing countrie towards the establishment

of pilot projects in the field of repair and maintenance of agricultural ma-
chinery which will act as a model to other countries. This may be either

central mainenance and repair shops and/or mobile workshops.

319. Governments may well be advised to set up training facilities at trade
school level for agricultural contractors, extension service workers, factory
staff, demonstrators and supervisors. For farmers, the training should

not only cever machinery usage and management, but be presented in a way
to interest farm labour remaining on the land. It is recommended that
UNIDO set up regional training centres in order to train instructors and
othcr supervisory personnel who, on return, will train local talent for

instructional purposes in rural areas.

320. Such an over-all training programme should be essentially linked

to the recommendations concerning analysis and technical assistance.

321. It is also necessary that seminars on workslops for maintenance and

repair of agricultural machinery and equipment in developing countries are

conducted to discuss in detail the various aspects, such as:




(a) Levels of maintenance and repair programmes:;
(b) Equipment and personnel needed;

(c) Training;

(d) Organization;

(e) Spare parts manufacture:

(f) Maintenance;

(g) Programme to create maintenance and repair consciousness
and other factors,

VII. DEVELOPMENT OF AGRICULTURAL MACHINERY INDUSTRY

Role of developing countries

322, It is necessary that developing countries form short-term and
long-term plans for maximisation of production of agricultural machinery
and implements.  The plans should foster the diffusion of technological
information by means of an action programme directed towards stimulating
self -reliance through the aceeierated growth of engincering industries in
the agricultural mechanization sector.  To achieve this result the following
are the broad guide-iines:

(a) Identitication o!f areas of development:

(b) Identification of specific problems and products needed:
(c) Market surves, industrial research and demand projection;
(d) Establishment of orders of priority;,

(e) Analvsis of existing industrial development and preparation
of preliminary project profiles:

(f) Re-orientation of policies with respect to capital, investment,
import and local manufacture.

(g) Establishmient of pilot projects:

(h) t.arge scale manufacture:

(i) Strengthening of allied fields such as design, development,
testing, quality control, production, marketing, repairs
and maintenance etc.
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323. In order to bridge the technological gap, it is necessary to secure
all possible assistance from developing countries and international organiza-
tions, together with maximum reinforcement of domestic talent and

resources,

Regional co-operation

324. Although there is growing awarecness of self-reliance in agricultural
machinery manufacture in developing countries, an accelerated production
programme is hindered by low volume, lack of finance and technical skill,
Towards meeting this challenge it is necessa ry for developing countries to
explore the possibilities of regional co-operation in the ficld of selected
agricultural machinery manufacture. The possibilities and merits of
establishing manufacturing industries, ancillary industry development, re-
gional manufacturing associations to exchange information, market sharing

on a regional basis may be explored.

Assistance from industrialized countries

325. Joint ventures between developing and developed countries are a
successful way of uniting the industrial capacity of the developed countries
with the demands of developing countries and to raise the economy of the

latter,

326. In order to bridge the technological gap, it is desirable that there is
assistance through the exchange of technological information, industrial
scholarships in agricultural machinery industry and in plant training facilities

to groups of technicians from developing countries.

Assistance from international organizations

Long range planning

327. One of the major problems facing the developing countries regarding

rational development of the agricultural machinery manufacturing sector

consists in the inadequacies in long range planning.
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Channels of information and assistance

328. In order to assist the developing countries in achieving an accelerated

growth of the agricultural machinery manufacturing sector, it is necessary

that. with the help of international organizations, there is continuous flow
) l 3

of information hetween developing and industrialized countrics. Possible

areas for action by UNIDO in developing countries are:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

To bridge the technological gap, to sceure assistance from
developing countries and international organizations and to
reinforce domestic talent and resources;

To promote regional co-operation among the developing countries
in order that, in selected industries, the problems of low

volume of production, lack of finance and technical skills could
be overcome;

To promote establishment of industries in the region to reduce
imbalances and promote the sharing of information on marketing,
development and production;

To organize and institute industrial scholarships and fellowships
to enable developing countries to send their chosen personnel

to study the industries in the industrialized as well as in the
relatively unindustrialized countries;

To make a study and advise some gelected countries in the

region on long range planning, product identification, product

mix to make maximum utilization of existing facilities particularly
in the ficlds of tractors, power tillers, pumps and engines, and

to advise on quality control and exports:

To assist in the establishment of pilot manufacturing units,
development and testing centres, and maintenance workshops
in sclected areas in the region:

To achieve effective dissemination of information, organize
survevs, sceminars and group meetings and also make available
experts for sclving specific problems in the agricultural machinery
industry

To have an effective liaison with the international organizations
in order to draw up an integrated action programme for the
region:

To assist developing councries, through regional co-operation,
in the manufacture of machinery and necessary ancillary items
and also in the marketing of such products;
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(1) To co-ordinate the activities of the machinery manufacturing
industries with those of the manufacturers of other inputs in
agriculture such as fertilizers, pesticides and chemicals, fuels,
seeds ete., and thus facilitate the development and produetion
of necessary machinery for the utilization of such tnputs;

(k) To prepare a document on the metallurgicn requirements in
the manufacture of agricultural implements, highlighting the
correct selection of materials, heat treatment, manufacturing
techniques and quality control,

i (1) To advise on the feasibility or otherwise regarding the establish-
' ment of for tractors, engines and other complea items

of machinery in the developing countries. the manufacturing
programmes could he suggested on the basis of availability

of auxiliary products locally or within the region.

™
I

j (m) To organize demonstrations of new types of cquipment, to pro-
: mote new ideas in manufacture and utilization of agricultural
equipment;

(n) To render assistance to developing countrics in the establish-
ment of market research units and in promoting the manufacture
of spare parts to meet the demand on the agricultural machinery
' sector:

(0) To advise on the establishment of mobile and base workshops,
equipment and man-power needed for the same and the inventory
of spares and materials to be held by such units for rendering
effective service to the machinery in use in the ficld.

! (p) To conduct case studies on existing workshops in selected arcas,
to identify the problems and deficiencies and suggest their
solutions:

(@) To advise on inspection techniques, quality control, cost reduction,
standardization of techniques and processes, and on the moderniza-
tion of existing plants:

(r) Publication of technical documents of interest to machinery
manufacturers.

Integrated action by international organizations

329. The industrial growth of developing countries is based on many inter-
related socio-economic factors, the development of agricultural machinery

is more complex, since it depends on the industrial sector on the one hand,
and agricultural sector on the oither. Hence, in order to assist the developing
countries towards increasing agricultural machinery manufacturing facilities

and development of other related activities there is a need for integrated action

programmes by all international organizations cuncerned,
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Aggndix 1
PRINCIPL.ES OF CODIFICATION

- third digit

- fourth digit
- fifth digit

- gixth digit

[.ast three (Ligits:

N.B. (1)

(2)

(3)

(4)

Agreed with [SO as follows:

main classes of agricultural equipment (according
to tyvpe of work)., e.g. 06: Equipment for harvesting,

sub-classes of agricultural equipment. c¢.g., 061:
Equipment for harvesting forage.

specific machines, e, g, 0611 Mowers,

method of movement. e,g, 06113: Mower for
animal draft.

source of power for driving the working parts.
e.g. 061136: Mower for animal draft, with
auxiliary engine.

As agreed with 150, these are used for the more
detailed description of machines according to suc-
cessive technical differences, e g, Mounted,
semi-mounted or tratled reversible or non-
reversible (ploughs)  indications ot sise or capacity
(number of furrows of o plough. power of a tractor,
output of a cream separator ete. ),

See table on next page tor details of the allocation
of the fifth and subscquent digits.

The figure '8', 4t pousitions bevond the second digit,
alwayvs indicates "others',

The figure 9" at positions bevond the second digit,
always indicates "replacement parts''.

An abbreviated codification may be achieved, for
example, by replacing the '0's indicating ''not
utilized’” by o full stop or an apostrophe.  In this
way the code number need never exceed 5 or 6
digits. e.g, 01110003 becomes 0111, 3. Application
of this abbreviated svstem is [eft to the choice of
each individual association,
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Allocation of the last five digits

(for the first four digits, see preceding page)

ath DIGI

6th DIGIT

Tth DIGIT

Method of

~ r
Jouicce vl

T X

Lucdtion in ]

sth DIGIT

Second basic

‘th DIGIT

1 hird basic

movement power fot work (0 to 2) technical technical
in work driving the or first basic distinction distinction
Number . — o
working technical dis- !
parts tinction ‘
(3109
Not used, Not used, Not used Not used Not used
or whatever or whatever
the source of the saurce of
0 power for power for
movement driving the
working
parts
1 Stationary None Mounted or
‘ semi-mounted
2 By man Man Trailed
3 By animal Animal
or by winch
By tractor Groundwheel
4
drive
By walking Power — take~
5 .
tractor off drive
Self-propelied 1.C. engine
6 or electric
motor
7 ’ Hydraulic
8 Other methods Other sources

9




II.
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APPLICATION OF THE CODIFICATION SYSTEM

CEMA.

01

011

0111
011100003
011100004
011100005
011100006
011100007
011100008
0112
011200001
011200002
011200003
011200004
0113
01130001
01130002

TO THE CEMA CLASSIFICATION

Agricultural power units
- tractors
- wheeled tractors
- up to and includig 24 h.p.
- over 24 h p up to and including 34 h.p.
- over 34 b p up to and including 50 h.p,
- over 50 h.p. up to and including 65 h.p,
- over 65 h p. up to and including 80 h. p.
- over 80 h.p
- tracklaving tractors
- up to and including 25 h. p.
- over 25 h.p. up to and including 40 h, p.
- over 40 h.p. up to and including 80 h.p.
- over 80 h.p.
- walking tractors
- up to and including 5 h, p.
- over O h.p.

012 - Other single-axle motor-driven machines
0121 - motor mowers (single-purpose)
0122 - motor hoes (single-purpose)
0123 - motor winches
019 - Replacement parts for equipment in Class I
CLASS 11
02 Equipment for working soil (excluding equipment for
land reclamation and soil conservation — covered
in Class XII)
021 - Equipment for ploughing
0211 - mouldboard ploughs (including vineyard ploughs
and stubble ploughs)
02113 - for animal draft and winches
02114 - for tractor draft
0211411 - mounted and semi-mounted
0211412 - trailed
02115 - for walking tractors
0212 - disc ploughs (including vineyard ploughs and
disc tillers)
02123 - for animal draft and winches
02124 - for tractor draft
6212411 - mounted and semi-mounted
0212412 - trailed
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CEMA CLASS 1I (cont)
02125 - for walking tractors
02128 - other equipment for ploughing
022 - Equipment for soil preparation (excluding
ploughing)
0221 - cultivators
022101 - with fixed tines (rigid or sprung)
022145 - with moving tines or blades (p.*.0. driven)
0222 - harrows
02220101 - with tines or teeth
02220102 - with discs (disc harrows)
02220103 - rotary (without p.t.o0. drive) including rotary
hoes
0223 - rolls
02230101 - flat
02230102 - special
0224 - blade type smoothers for seed beds (floats)
0228 - other equipment for soil preparation (excluding
ploughing)
023 - Equipment for cultivation in row crops
0231 - hoes
02313101 - for animal draft, single row
02313102 - for animal draft, multi-row (including toolbars)
02314 - for tractor draft (including toolbars)
0232 - root thinners
0233 - ridgers and bedders
0238 - other equipment for cultivation in row crops
029 - Replacement parts for equipment in Class II
CLAS: 1T
03 Equipment for sowing, planting and distributing
manures
031 - Equipment for sowing
0311 - drills. including combine drills (excluding
spacing drills)
03120001 - spacing drills — without fertilizer attachments
(individual units)
03120002 - spacing drills — combined with fertilizer
attachments
0318 - other equipment for sowing
032 - Equipment for planting
0321 - potato planters
0322 - transplanters
0328 - other equipment for planting
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CEMA CIL.ASS 1III (cont)
033 - Equipment for distributing manures
03310001 - fertilizer distributors

03310002 - liquid- fertilizer distributors
0332 - farmyard manurc spreaders
0338 - other equipment for distributing manures
039 - Replacement parts for equipment in Class III
CLASS IV
04 Equipment for crop protection
041 - Equipment for applying chemieal sprays and dusts
to crops
0410 - sprayers, dusters and dual purpose spravers
and dusters
041004 - for animal or tractor draft — ground wheel
drive
041006 - for animal o1 tractor deaft — with auxiliary
engine
041022 - carried by man — hand-operated
041026 - carried by man — engine driven
041045 - for tractor draft - p.t.o. driven
04106 - self-proovelied
0411 - spraycrs
041122 - carried by man — hand-operated
041126 - carried by man — engine driven
041134 - for amimal draft — ground whee drive
041136 - for animal draft — engine driven
041144 - for tractor draft — pround wheel drive
041145 - for tractor draft — pot.o. driven
041146 - for tractor draft — with auxiliary engine
04116 - self-p ropelied
0412 - dusters
041222 - carrvicd by man ~ hand-operated
041226 - carried by man — engine driven
041234 - for animal draft — ground wheel drive
041236 - for animal draft — engine driven
041244 - for tractor dratt — pround wheel drive
041245 - for tractor draft - p.t.oo, driven
041246 - for tractor draft - with auxiliary engine
04126 - self-propelled
042 - Equipment for fuigating Crops
043 - IEquipment for soil treatment
048 - Other cquipment for crop protection
049 -

Replacement parts for cquipment in Class IV




CEMA

CILLASS V

05 Equipment for irrigation
0501 - complete installations (including pumps
forming part of such installations)
0502 - components of irrigation installations
(pipes, rainers, unions te)
058 - Other equipment tor irrigation
059 - Replacement parts for equipment in Class V
CLASS VI
06 Equipment for harvesting
061 - Equipment for harvesting forage
0611 - mowers
06113 - for animal draft (with or without auxiliary
engine)
0611401 - for tractor draft — mounted amd semi-
mounted
0611402 - for tractor draft — trailed (with or without
auxiliary engine)
0612 - tedders, swath aerators, windrow scatterers,
forage crushers
06120001 - tedders
06120002 - swath aerators
06124501 - windrow scatterers
06124502 - swath turners
06124503 - forage crimpers and crushers
0613 - rukes, side delivery rakes  ete.
06130001 - rakes (single-purpose hay rakes)
06130002 - rakes (combined; side delivery, tedder and
swath turner)
0614 - - sweeps and buckrakes
0615 - green crop and hay loaders
0616 - forage harvesters (all types)
0618 - other equipment for harvesting forage
062 - Equipment for harvesting grain and seed
0621 - bindersg
06213 - for animal draft
06214 - for tractor draft
0622 - combine harvesters
06224 - for tractor draft
06226 - self-propelled
0623 - maize harvesters (for grain, all types)
0628 - other equipment for harvesting grain and seed
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CEMA CLASS VI (cont)
063 - Dual purpose equipment for harvesting grain and
seed
0631 - swathers (windrowers)
0632 - pick-up balers (all densities)
0638 - other dual purpose equipment for harvesting
grain and sced or forage
064 - FEquipment for harvesting potatoes
0641 - potato lifting ploughs
06413 - for animai draft
06414 - for tractor draft
0642 - potato diggers (spinners, elevator diggers etc.)
06423 - for animatl draft
06424 - for tractor draft
0643 - potato harvesters
0644 - haulm pulverizers
Jbo - Equipment ror harvestiing sugar beet
0651 - sugar becet toppers
0652 - sugar veet lifters
0653 - sugar heet harvesters
0654 - pick-up toaders for tops or roots
066 - Equipment for harvesting olives
067 - Equipment tor harvesting other crops
068 - Other equipment for harvesting
069 - Replacement parts for equipment in Class VI
CLASS VII
07 Equipment for threshing, selection and conditioning
of agricultural products after harvest
071 - Equipment for threshing and baling
0711 - threshers
07111001 - standard (including threshers for pre-chopped
straw)
07111002 - special (for maize, rice, clover ete.)
0712 - stationary balers (all densities)
072 - Equipment for cleaning, grading or dressing
0721 - grain and seed eleaners
0722 - grain and sced graders
0723 - grain and seed cleaners and graders (combined)
0724 - grain and seed dressers




0725
0726

073
0731
0732

074
075
078

079

CLASS VII (cont)

- potato sorters or graders

- cleaners, graders or dressers for other
products (ecggs, fruit ctc.)

- Equipment for storage
- silos (all types)
- silo unloaders

- Equipment for drying forage

- Equipment for drying grain and seed

- Other equipment for threshing, selection and
conditioning of agricultural products after harvest

- Replacement parts for equipment in Class VII

08

081

0811
0812
0813
0818

082

0821
0822

0823

083

0831
0832
0833
0838

084

0841
0842
0843
0848

0828

CLASS VIII

Equipment for livestock husbandry (excluding
equipment for handling feed and manure)
- Equipment for the preparation of grain for feed
- mills and crushers (single-purpose)
- mixers (for dry feeds)
- combined mills, crushers, mixers
- other equipment for the preparation of grain
for feed

- Equipment for the preparation of fodder crops

for feed

- root and chaff cutters

- pulpers and shyedders (single-purpose or
combined)

- choppers

- other equipment for the preparation of fodder
crops for feed

- Equipment suitable for the combined preparation

of grain, sced and fodder crops for feed

- multi-purpose feed preparation machines

- mincers

- mixers (suitable for wet feeds)

- other equipment suitable for the combined
preparation of grain, sced and fodder crops
for feed

- Other cquipment for feed preparation

- washers

- steamers

- cubers

- other machines for feed preparation (germinators,
green feed cabinets etc.)




CEMA
085

0851
0852
0858

086

087
0871

088
089
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CLASS VIII (cont)

Equipment for feeding and watering stock (except

for poultry and other small animals)

- automatic drinking troughs
- automatic feeders
- other equipment for feeding and watering stock

Equipment for poultry and for the rearing and

feeding of other smaldl animals

Equipment for electric fencing

- electric fencers

Other equipment for livestock husbandry

Replacement parts for equipment in Class VIII

09

091
0911

0912
091216
091217
091218
0913
0918

092
0921
0922

0928

093
0931

0932
0933
0934
0935
0938

CEASS IN

Equipment for the processing of agricultural products

on a farm scale (e.g. wince-making, cider making

etc)

- Equipment for winc-making

- crushers und stalk scparators (si  le purpose
or combined)
- presses
- mechanical
- hydraulic
- pneurnatic
- filters
- other equipment for wine making

Equipment for making cider and similar products

- crushers, decorticators

- presses and other machines for extraction of
juice

- 0 acr equipment for making cider and similar
products

Equipment for oil production

- machines for preliminary work (crushers,
decorticators etc.)

- mills

- moulders (moulder-dosers)

- presses

- separators

- other equipment for oil production
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CEMA CLASS IX (cont)
094 - Equipment for the processing of other agricultural
products
098 - Other equipment for the processing of agricultural
products on a farm scale
099 - Replacement parts for equipment in Class IX
‘ CILASS X

10 Equipment for dairy work on a farm scale

101 - Equipment for mechanicat milking

1011 - machine milking installations (complete)

10111601 - milking units, comprised in complete installa-

tions (1011)

1012 - components and accessories to form complete
milking installations (excluding those comprised
in 1011)

10121601 - milkingunits, compriscd in components (1012)

102 - Equipment for conditioning milk

1021 - coolers (all tvpes)

1022 - filters with a capacity under 220 galls/hr
(1,000 litres/hr)

103 - Equipment for processing milk

10311001 - cream separators, with a capacity under

77 galls/hr (350 litres/hr)
- cream separators, with a capacity from 77 galls/hr
to 220 galls/hr (350 litres/hr to 1,000 litres/hr)

1032 - butter churns (simple and combined butter making
: machines) with a capacity under 88 galls

(400 litres)

1033 - - butter treatment machines, with a capacity

under 1000 Ibs (50 kg) butter

108 - Other equipment for farm dairy work (including
equipment for cheese making)

109 - Replacement parts for equipment in ('lass X

C1.ASS jﬁ

11 Equipment for farm handling und transport

111 - Equipment for handling

1111 - grain blowers

1112 - blowers for other products (including cutter-
blowers)

1113 - elevators and conveyors, with belts, chains

or augers (continuous-acting, mecchanical)




CEMA

1114
1115
1116
11161001
11161002
11164
1117
11174701
11174702
1118
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CLASS XI (cont)

automatic feeding conveyors (bunk feeders)
automatic cowshed cleaners

hoists (not continuous acting)

- stationary fixtures

- mobile

- for tractors

tractor-mounted hvdraulic loaders

- front loaders

- others

- other cquipment for handling

112 Equipment for transport

1121 - trailers, for solids (pneumatic tyred, for
tractor draft)

11214001 - with two or more axles

11214002 - with single axle

112245 - moving floor trailers for solids (including
forage boxes)

1128 - other equipment ror rarm transport (itrailers
for animal draft:; with steel wheels; for liquid
manure; water carts etc.)

119 Replacement parts for equipment in Class XI

CT.ASS XII

12 Equipment for land reclamation and soil conservation

121 - Equipment for land clearing

1211 - brush cutters and bracken breakers

1212 - rippers

1218 - other equipment for land clearing (e.g. tree
dozers, bush pullers, stone pickers, stumpers,
forestry winches ctc.)

122 - Equipment for drainage and for the formation of

ditches and trenches for irrigation

1221 - sub soilers

1222 - mole ploughs

1228 - other equipment for drainage and for the
formation of ditches and trenches for irrigation
(e.g. drainage ploughs, ditchers, ditch cleaners,
trenchers, pipe layers ecte.)

123 - Equipment for earth moving

1231 - graders, for agricultural use

1232 - earth scoops and scrapers

1238 - other equipment for carth moving (e. g. bulldozers,
angledozers, excavators ete.)

129 - Replacement parts for equipment in Class XII




- 139 -

CEMA CLASS 1.XX
70 Construction of components and accessories
CLASS 1.XXX
80
809 - Replacement parts for equipment in Class LXXX
CI1.ASS XC
90 Replacement parts

(Sum total of items with designation '9' in the
various classes)

Miscellaneous agricultural equipment
|
|
|
1
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Annex 1

INAUGURAIL. ADDRESS

by Mr. N. Grigoriev
Director, Industrial-Technology Division,
on behalf of IIxecutive Director of UNIDO

I welcome you to this expert group meeting on the Agricultural Machinery
Industry in Developing Countries. T do not need to stress to vou that agri-
cultural machinery and implements are among the most important media
for increasing agricultural production. This has long been recognized in
all developed and developing countrics, There is now, however, a new
awarcness in developing countries that the indigenous manufacture of agri-
cultural machiners must be introduced, with new facilities being fully inte-
grated into the domestic engineering industey,  In recognition of this trend,
UNIDO proposes to provide technical assistance to those countries which
would like to establish their own industry capable of producing agricultural
machinery and imple-ments, This, however, is a major task involving major
problems in yet unexplored arcas and environments, and we are looking to

this meeting to provide us with the necessary guide-lines,

The term "agricultural machinery' covers a wide range of machinery
and implements. Their manufacture calls for a variety of new requirements
and local avoeilabilities, such s raw and semi-finished materials, as well
as management and skilled-labour resources, T am happy to note from the
provisional agenda that many of these aspects of agricultural machinery in-
dustries will be covered. To facilitate vour work, we have made available
to vou in advance — as background documentation — several papers by
experts in this field. To assist vou in vour deliberations, we have prepared

an advance draft report covering the major aspects of the agenda,

In order to study self-reliance in its correct perspective, it is essential

to explore and discuss various aspects of development, design, production,
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marketing, maintenance, financing aud other allied elements. In this respect,
the Industrial Development Board has stressed the importance of the design
and manufacture of agricultural machinery in developing countries. Projects
relating to the establishment of engincering and design centres, to improving
quality control, and to lending attention to the repair and maintenance ser-

vice have also been suggested by several delegates,

Initial steps have been taken through the ECAVE/UNIDO FFact Finding
Team on Industries Manufacturing Agricultural Machinery in selected coun-
tries of the ECALFL group. The over-all farm machinery sector of this
region has been surveyed, and areas which require assistance from UNIDO

have been identified. We are planning such a survey for other regions.

Based upon vour deliberations and recommendations, UNIDO will pre-
pare a programme of assistance in furthering production of farm machinery
integrated with the domestic engincering industry, he programme is ex-
pected to focus on the identification of product types and on promoting col-
laboration bhetween the developing and industrialized countries. We are con-
fident that your meeting will be successtul, ultimately leading to the in-
creased production of farm machinery and equipment in the developing

countries. We eagerly awalt the outcorne of vour discussions,

In conclusion, [ want to extend to you my best wishes for the task ahead

of you, which, I am sure, will be a most fruitful one. [ also wish you a

pleasant stay in Vienna,
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PRESENTATION OF THI EXPERT GROUP MEETING

ON AGRICUT.TURA {. MACHINIIRY INDUSTRY

by Mr. O.V. Soskuty
Chief, Lugineering Industries Section, UNIDO

I wish to second Mr. Grigoriev in welcoming you all to this opening
session of UNIDO's Expert Group Mecting on Agricultural Machinery
Industry.

This expert group meeting has been organized by the Fngineering Indus-
tries Section of the Division of Industrial Technology of UNIDO, with the
primary purpose of discussing various aspects of agricultural machinery
manufacture and of recommending future activities of UNIDO with emphasis
on technical assistance in agricultural machinery manufacturing in developing

countries,

The Industrial Development Board, the governing body of UNIDO, has
requested that the Executive Director, among others, help in the formulation
of industrial development plans and programmes, identify those industries
which should be developed. assist in developing countries in the efficient
utilization of new and existing manufacturing capacity, promote co-operation
among developing countries, assist inthe dissemination of technological in-
novations, and organize appropriate seminars and other meetings on specific
aspects and problems of industrial development. This meeting was organized

according to these terms of reference,

We are happy to note that the response to this meeting has been good —
from developing countries as well as from industrialized nations. As of
the present time we have 46 participants from 31 countries throug' out the
world. Fifteen out of this number are cach from a different developing
country. There are 20 participants representing industry, 11 from Research

and Development Institutions, 10 from government agricultural machinery

agencies and 5 from international organizations.
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It would perhaps be useful at this point to outline what we hope to accom-

plish during the course of this expert group meeting,

The Agenda which vou have been given contains fifteen specific items.
Fach item is supported by a list of subject matter which falls within the scope
of the item. Not all, of course, carry cqual weight, and there may be ad-
ditional items which occur to you. Please feel free to request their inelusion

if you so desire.

A prior report has been prepared which attempts to be a framework on
which to construet the final report., This prior report has been derived from
the studics which many of vou have submitted and which are most valuable
contributions to the sum of knowledge and expert advice which is being brought
together in this mecting,  You will also, 1 am sure, wish Lo expand and develop
this framework in fulfilling the purpose of the meeting, A total of 29 docu-
ments has been submitted, including study reports, by country, on the status
of agricultural machinery, and expert papers on scope and demand, design,

development and manutfacture, marketing, and maintenance and repair.,

As a consequence of reviewing and discussing all these areas of importance,
there will be recommendations which vou will wish to make to developing coun-
tries, to mdustriahized countrics, and to UNIDO, These recommendations are
pcrhaps the most important aspect of vour work, rvepresenting as they do a
cross sccetion of authority from the more lTimited experience of the developing
countrics to the vast experience and know-how of experts from industrialized
nations. As the discoveries made in the course of vour discussions will be of

great value, vour final report mustnotfail to recordthis aspect of yvour work.,

The report will he prepared by vour rapporteur in co-operation with the
discussion leaders at the end of cach session, Toward the end of the week, a
final report will be prepared and submitted Lo the meeting, and with yvour ap-

proval will afterwards be transmitted to the EFxeeutive Director of UNIDO,

The task before us is not an easy one: but we hope that, with the help of
many recognized authors and by the presence and contributions of so many dis-
tinguished experts, a fruitful exchange of views will emerge and sound recom-

mendations result,
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OPENING STATEMENT

by the Chairman, Mr. F R. Moasser
Arak Machine Building Plant, Teheran, Iran

On behalf of all the experts present here and on my own behalf, I would
like to express my appreciation to the United Nations Industrial Development
Organization for organizing this Fxpert Group Meeting on Agricultural
Machinery Industry in Developing Countries.  The number of countrics re-
presented here and the presence of outstanding experts in various fields of
agricultural machinery clearly indicate the interest both by developing coun-
tries and industrialized nations in agricultural mechanization and agricultural

machinery industries,

We are happy to be in Vienna, the music city of the wortd. However,
I must point out, Austria, although a small country has set an example in
the field of agricultural production and its interest in the developing countries
is rapidly expanding, As o matter of fact, Austrian agricultural machinery
is being manufactured on a progressive local manufacturing phase as in

Thailand.

We are pleased to note that UNIDO has made all possible efforts to make
this Expert Group Meeting effective and meaningful, The background docu-

ments prepared by various experts are of great value,

Considering the various aspects of agricultural machinery manufacture
and the problems involved, we are happy to note that the agenda is comprehen-
sive. T am confident that this expert group will discuss the various aspects
in detail and fulfil the objectives of this meeting. [ am also confident that
the deliberation of this meeting will result in meaningful recommendations
specifically outlining the future activities of UNIDO in the field of agricultural

machinery manufacture in the devcloping countries,
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I am pleased to note that UNIDO has now stepped up its activities in
this important aspect, It is needless to state that, since agricultural
machinery is interrelated both to the agricultural and the industrial sector,
the problems are complex in nature, It is very essential that developing
countries reach a significant level of self sufficiency in the manufacturing
field. In this aspect, assistance from industrialized countrices as well as
from international organizations is very essential, T am sure that UNIDO!'s
activities will enhance the design, development, manufacture and all other

aspects of agricultural machinery industry in developing countries,




CLOSING STATEMENTS

Closing statement by Mr. O.V, Soskuty

At the close of this Expert Group Meeting, may I tell you how pleased
we are that, thanks to the great effort and untiring work of the participating
experts, the work which we set out to do has been accomplished. We are
particularly pleased with the resul*ing recommendations, which should
direct the future activities of UNIDO, and point the way to the assistance

which it can most beneficially render.

We have celdom seen an expert group that has worked so diligently.
The outcome of your industrious cfforts is that UNIDO will be able to channel

its cnergy to the arcas in which it will be most offective,

Our resources are limited, and we must therefore apply them at the
point of greatest common need.  With this in mind, our aim is to support
the quantitative and qualitative increase of agricultural machinery implements
in the developing countries, and in this way contribute to improving the

living conditions of the peoples of the world,

We would hope that, as a result of this brief gathering, we will all have
gained new contacts among the participants which witl not subsequently be
lost, but which will develop into lasting friendships as we continue to work
together for our conmumon good,  We should very much like to stav in touch
with. you, so please feel free to contact us whenever vou think that we can

assist you, we would likewise wish to call upan vou to help us,

I think I can express evervbodyt s teeling if T oask our Chairman to
accept our deep appreciation and thanks for conducting this mecting in such
an able and devoted manner, We have also appreciated Mr. O'Callaghan's

diligence as rapporteur,
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Closing statement by Mr, F.R. Moasser, Chairman

On behalf of all participants and on my own behalf 1 would like to again
thank UNIDO for organizing this xpert Group Mceeting on Agricultural
Machinery Industry in Developing Countries and specially thank Mr, Grigoriev
and Mr, Soskuty and particularly \Mr. Swamy-Rao for all their effort and

interest to make this meceting successful,

I would also like to thank all participants of this meeting for their con-
tribution and detailed discussions which has proved so valuable and have

made the meeting so fruitful and meaningful,

Special appreciation must be expressed here to members of drafting
committee und particulariy Mr. O!'Callaghan for the hard work and a fine
job which he has done in bringing all the discussions and views expressed
during the five dav meeting to a form of final recommendations which is

approved by the meeting,

I hope these recommendations will prove to be useful and bear fruitful

results.
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Annex 2

LIST OF PARTICIPANTS

ACKLEY, John W., Manager

Agricultural Fquipment Co-ordination

Deere and Company (fluropean Office)

Postfach 449, D-69 leidelberg, Federal Republic of Germany

ATEN, Albert, Tiaison Officer (Agricultural Development)
Inter \gences Division

F.ALO.

Rome, IHtaly

BABE'TIV, Kurnel, Chicef Kngineer
Rescarch Institute for Agricultural Machinery
Bucarest, Romania

BOON, I. 1., Agricultural Fngineer
Rice Department of Ministey of Agriculture (H, M. Government of Thailand)
Bangkok, 'Fhailand

CATOTITA, Mihai, Director
Bucuresti Rue Calea Victoriei, Romania

CATANO CARDONA, Mario, Ingeniero industrial
Instituto de Fomento Industrial (Government of Colombia)

Apartado ncereo 8479 Raogota, (olombia

CIELECKI, Fugeniuss M., Chief of Section, Agricultural Implements
Foreign Trade BFnterprise

Motoimpnrt

Warsaw, Poland

COOL.MAN, M I'., President

Third Section ('.1.G. R,

Director

Institut Voor Landbouwtechnik en Rationalisatie

Dr. 5.1.. Mansholtlaan 12, Wageningen, Netherlands

CORTES, Rafael Daniel, Oficina del Director General
Ministerio Agricultura v Cria

Centro Simon Bolivar

Torre Norte, piso 16, Caracas, Venezucela

DAME, M, K., Chief Agricultural Ingineer

The Ministry of Agriculture (Government of Ghana)
Crop Production Division

P.O. Box M-199, Accra, Ghana
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Di SAMBUY, Giovanni, Manager, Export Division
FIAT SpA - Sede Centrale
Casella postale 211 Ferr, 10100 Torino, Italy

DIMICK, Neil, Agricultural Fngineer Adviser
USATID - Al Falah Building
The Mall, ©Fahore, West Pakistan

DOWNING, Charles M., Agricultural “ngineer
Food and \gricultural Organization
Via delle Terme di Caracalla, Rome, Italy

Bl NAGGAR, NMohamed ~Juned, Director
Tractor and Agricultural Machinery Research Station (Government of UAR)
Alexandria, Bacos, U. A R.

GAT.Y, Abhdel Pahman Ali, Assistant Mechanical Engineer
Sudan Gezira Board (Government of Sudan)
Barakat, Republic of Sudan

GARRARD, N. M., Agricultural I'ngincering Adviser
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Annex 3

AGENDA, 1,

(with provisional schedule of work and plan of the meeting)

Monday, 18 August 1969

8.30 a.m.
10,00 a. m.
2.00 p.m,

Tuesday, 19 August 1969

9,00 a.m,

2.00 p.m.

Registration
FIRST MEETING (Inaugural Session)
SECOND MEETING - DISCUSSIONS

Item 1 - Role of agricultural machinery and usage
Item 2 - Classification, demand and trend in design

THIRD MEITTING - DISCUSSIONS
Item 3 - Manufacture and indigenous production
Item 4 - Programme towards manufacture

FOURTH MEFETING - DISCUSSIONS

Iterin 5 - Design and development
Item 6 - Testing and standavdization
Item 7 - Agricultural engineering education

Wednesday, 20 August 1969

9.00 a.m.

2.00 p.m,

Thursday, 21 August 1969

9,00 a.m,

2.00 p.m.,

Friday, 22 August 1969
9.00 a.m,

2.00 p.m.

FII"TH MEEITING - DISCUSSIONS
Item 8 - Marketing, repair and maintenance

Item 9 - large-scale technelogy to emall-scale sector
Item 10 - Regional co-operation and assistance

SIXTIT MEETING - DISCUSSIONS
Item 11 - Guide towards UNIDO activities
Item 12 - Conclusions

SEVIENTH MEETING
Item 13 - Recommendations

EIGHTH MEETING
Item 14 - Review of report

NINTH MEETING
Item 15 - Approval of report

TENTH MEETING (Closing Session)




ANNOTATED PROVISIONAL AGENDA

Monday, 18 August 1969

Registration 8.30 a.m.

FIRST MEETING (INAUGURAL, SESSION) 10.00 a.m, - 1.00 p.m.

Address of welcome

Presentation of the seminar
Inaugural address

Election of chairman

FElection of vice chairman

Iclection of rapporteur

Chairmon’ = address

Approval of agenda

Introduction of participants
Appointment of drafting committee (5 members)
Presentation of syvnopsis of papers

SECOND MEETING - 2.00 p.m. - 5.30 p.m.

Appointinent of 3 members drafting subcommittee - II session

Item-1: Role of agricultural machinery and usage
(a) Role of agricultural machinery and equipment
in the industrial and economic growth of

devetoping countrics

(b) New techniques in agriculture

(¢) Factors contributing to higher farm income

(d) Relationship of sice of holding to mechanization
pattern

(e) Role of contruct farmers/operators in usage
of agricuitural machinery and their needs

Item-2: Classification, demand and trend i design
(2) Tdentification of agricultural machinery and

types

(b) Classitication of apricultural machinery

(¢) Dxisting usage and demand of machinery

(d) Possible areas wirere machiners can be used

(d)y Priovity ovder of aevicuttural machinery to
be considered for investigation

(f)y tature demand for aericultural machinery

(g) ‘trend in requirements and desipgn and factors
affecting the soone

(h) Requirement ofmachinery for special crops -
paddy cultivation

(i) Requirement of machinery for other special
crops

o e
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Background papers:

- Tractors and their use in the developing areas of the
world - Mr. G.W. Giles

i TR i bl s«

- FAO's activities in agricultural mechanization in
developing countries

Tuesday, 19 August 1969
THIRD MEETING - 9.00 a.m. - 12.30 p.m.

Appointment of 3 members drafting subcommittee - III session

Item-3: Manufacture and indigenous production

(a) FExisting manufacture
(i) \nalvsis of industrial manufacturing
facititieg
(11) Analysis of existing agricultural machinery
o manufacturing facilities
(iii) Utilization of unused industrial capacity
towards manufacture of agricultural
machinery
(iv) Extent of usage of existing productive
capacity in relation to projected demand
; (v) Expansion of cxisting agricultural machinery
industrics capacity
(vi) Level of local content desirable fo e
simple implements
(vii) 1T.evel of local content for less sophisti-
cated equipment
(viii) Level of local content for tractors, and
combines cte,
(ix) Some thoughts on rationalization of local
content

(b) Ancillary and supporting industrics ‘
(i) Status of ancillary industries |
(ii) Status of supporting industrics

(iii) Promotion of ancillary and supporting
industries

(iv) Utilization of sub-contractors towards
effective local manufacture

(v) Identification of components that can be
locally munufactured and nature of
assistance required

(vi) Problems faced by ancillary and supporting
industries




(c) Spare parts manufacture

Status of spare parts manufacture
Utilization of cxisting industrial capacity
towards spare parts manufacture

(1)
(i1)
(iii) Spare parts manufacture in small scale

sector

(dy Raw material, machine tools and import
regulations o '
(1) Availability of raw material
(ii) Availability of machine tools
(iii) lixisting fimport policies

Item-4: Programme towards manufacture

Patents and leencing
(1) l.ogal problems involved in patents and
licences in developing countries
(ii) Virtues and drawbacks of foreign col-
Jaboration for manufacture
(iii) Reflections on importance of transfer of
teclhinology and problems involved

(a)

Problems in manufacture
(i) Product and product mix

(b)

(ii)
(iii)
(iv)

(v)
(vi)

(vii)
(viii)

(ix)

Technical ability

Orpganization and management

Raw material and import substitution
I"inance

Quality control

Production techniques

Other factors

Reflections on ways and means of ex-
pansion of agricultural machinery
manufacturing programme

"Prototype' manufacturing plant

- analysis of a typical plant for limited production
of agricultural implements, involving the
following aspects:

(c)

(i)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)

Product mix
Production capacity
Fixpansion schedule
Size of investiment
PProduction schedule
Sub-contract purchase
P’Lant location and layout
Ovpanisation

Selling price
Marketing organization
Diversilication

Other factors
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{
Background papers:
‘t - Analysis of ¢riteria for farm mechanization and for the

manufacture of agricultural machines and implements in
. developing countries - Mr. b, Hutla

- The development and manufacture of mechanized rice
growing cquipment in Faiwan - Mr. Fien-Song Peng

- Development of the supplyving auxiliary industries for
agricultural machinery production in o developing
country - India - Ar. K. Prabhakar

- Report of HCAFE/UNIDO Fact #inding Team on industries
manufacturine agricultural machinery in the ECAFE
group of counitries

FOURTH MEETING - 2.00 p.m. - 5,30 p.m.

Appointment of 3 members drafting subcorniittee - IV session

Item-5: Design and development
(1) Requirement of machinery for paddy cultiva-
tion - design and development aspects
(b Requirement of machinery suitable for local
conditions
(c) Current status of the design and technical
: capabilities for agricultural machinery in the
developing countries

(d) Virtues and shorteomings of present tractors

‘ and equipment as used in the developing
countrics and principal changes desired

(e) Necessity of instituting national and regional
design and development centres on agricultural

’ machinery and equipment

i (f) Some refleetions on the set-up and organization

of such centres

Item-6: Testing and standardiration

' (a) Status of machinery testing facilities

(b) Need for agricultural machinery testing stations

(c) Hheefleetions on need for standardization

(d) Necessity of instituting national and regional
testing centres on farm machinery and
cquipment

(e) Some reflections on the set-up and organization
of such testing stations

Item-7: Agricultural engineering cducation
(a) Status of agricultural engineering education and
training

g s P DR

i
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(b) Need for reorientation in curriculum towards
effective participation in industrial activities

(c) Some reflections on ways and means of
achieving the above

Background papers:

- Design features of agricultural machinery for developing
countries - Mr, J.R. O'Callaghan

- Some aspects for designing machines for grain
harvesting - Mr. A, A, Pustygin

- Determination of parameters for tractor/machine
assemblies - criteria for the preparation of tractor and
agricultural machinery design - Mr. N.M, Orlov

Wednesday, 20 August 1969

FIFTH MEETING - 9.00 a.m. - 12.30 p.m.

Appointment of 3 members drafting subcommittee - V session

Item-8:

Item-9:

Marketing, repair and maintenance

(2) Analvsis of marketing problems

(b) Problems of repair and maintenance

(¢) Problems of fuel Gnd lubricants

(d) Operiator level (proventive) maintenance

(e) Manufucturers representative - dealers
level maintenance

(f) Education of service personnel

(g) Warranty policies

(h) Reflections on the effective repair and
mainfenance svstem

(1) Need for prototyvpe mobile repair and
maintenance workshop

() Need for prototvpe demonstration repair
and maintenance workshop

Application of large-scale technology to small-scale

industries

(a) Study of manufacturicg tacilities in some

developing countrics

(b) Assessment of need and formation of policies
at a national level

(c) Assessment of needs and formation of optimum
policies 1t production level

(d) Technological problems - personnel produc-
tion and cuality control

(e) Import substitution

(f) Manufacturing cost

(g) Manufacturing techniques
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Item-10: Regional co-operation and assistance

(a) Possibilities and merits in establishing
manufacturing industries on regional basis

(b) Possibilities and merits in establishing
manufacturing associations on regional basis
to exchange views on common problems

(c) Possibilities of market sharing on regional
basis

(d) Industrial scholarshins in agricaltural maehinery
factories in developing countrics for candidates
from less developed countries

(e) Possible areas of assistance among developing
countries

(i) Schedule of indigenous tractor manufacture
(i) bevelopment of ancillary industry
(i11) Qualit. control
: (iv) Marketing
Q (v) Other areas
(f) Assistance from industrialized countries
(i) Phases of agricultural machinery pro-
duction in developing countries
Visit by group from developing countries
to farm machinery plants of industrialized
countries
(iii) Benefits from industrial scholarships in
agricultural machinery factories
(8) Assistance from other UN and international
agencies
(i) Product identification
(ii) Market analysis |
(iii) Training ‘
(iv) Education

r’*
—
—
b
—

R TIR

(v) Industrial aspects

(vi) Finance
' (h) Prototype agricultural machinery plants for
t developing countries and assistance required

Background papers:

- Problems of manufacturing and marketing agricultural
machinery in developing countries - Mr. H. Nuechtern

- Marketing problems in the developing countries -
Mr. W.G. Kleckner

- Repair and maintenance problems of operating agricultural
machinery in developing countries - Mr., B, Gardner

- Fuels and lubricants in agriculture - Mr., J.D. Savage

r - Service and maintenance problems of agricultural
machinery in the developing countries - FIAT




SIXTH MEETING - 2.00 p.m. - 5.30 p.m.

Appointment of 3 members drafting subcommittee - VI session

Item-11: Guide towards UNIDO activities

(a)

Philosophy: Philosphy of UNIDO in the field of
agricultural machinery industries

(b) Second Development Decade:

(d)

(e)

- need for specitic studies in the Tield of
agricultural machinery industries.  Areas
of lack of information in developing countries
are:

(1) General pattern of agriculture
(ii) Identitication of level of mechanization
(iii) Pxistine patternoof tarm mechanization
(iv) Ynolvsis of projected dennnd
(v) Inventor. of productive capacities in
engineering qond farm boplements industry
(vi) Information on rescearch, development
and testing

(vil) Government policies with respect to

apricultural machinery industey

(viil) Nature and arcas of UNIDOT s assistance

desired

Supporting activities:

- Tact finding survess in different regions in
industrics manufocturing agricultural machinery

- Pre-investment survey teams on specific
items for manufacture

- Regional mectings on agricultural machinery
manulacture

- Expert group mecting on limited selected farm
equipment manufacture

- Agsociation with other relevant input manu-
facturcrs, promotion and usage organization
(exampic fertifizer, pesticide, hybrid seeds
ete.)

Guide towards instituting fiewd activities
(i) Regional advisers on agricultvral machinery
(ii) 1ickd experts

(iii) Questionnaire to all developing countries -

assictence desired and priority order

(iv) Iield trips by UNIDO stalt members
(v) Other activities

Other activities

- Directory of manulacturers - regional and
world-wide

- Directory of agricultural engineering experts

- Directory of farm machinery research, design
and development and testing centres, world-wide




P
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Item-12: Conclusions

- Conclusions on all specific topics discussed

Thursday, 21 August 1969
SEVENTH MEETING - 9.00 a.m. - 12,30 p.m.

Appointment of 3 members drafting subcommittee -
VII ses.:iun

Item-13: Recommendations

EIGHTH MEETING - 2.00 p.m. - 5,30 p.m.

Item-14: Review of the report and recommendations

Friday, 22 August 1969

NINTH MEETING - 9.00a.m. - 12.30 p.m,

Item-15: Approval of the report

TENTH MEETING (CLOSING SESSION) - 2.00 p.m. - 4.00 p.m.

Final approval of the report
Chairman's address
Remarks by the participants
Vote of thanks
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Annex 4

I1.IST OF DOCUMENTS PRESENTED TO THE MEETING

ID/WG.40/1 PROVISIONAT. AGENDA
(Annex A: Annotated Provi-ional Agenda)
(Annex B: DPlan of Meeting)

ID/WG.40/2 LIST OF PARTICIPANTS
ID/WG.40/3 and TRACTORS AND THIIR TSEIN AGRICULTURIE IN THIS
summary DEVELOPING AREFAS O THI WORT.D

Prof .\ Giles (Consultant, Vgricultural Fogineer,
2600 Wade Vv enue, Raleigh, North Carolina,
27607, U S0\ )

ID/WG.40/4 and DEVELOPAENT OF THE STPPENING AUNTLIARY
Summary INDUSTRIPS FOR AGRICU ! THRAL AVCHINERY

PRODUCTION IN A DEVETOPING COUNTRY - INDIA
Mre, Kos, Prabhakar (Chiel, Pagincering Industrices,
Planning Commission, Yojana Bhavan, DParliament
Street, New Drelhi-1, hidia)

ID/\VG.40/5 and THE DEVETOPAENT AND MANUPRPACTURIE O
Summary MECHANL D NGRICUTTURNT ATACTIINERY IN
DEVETODPING COUNTRIES
Dy, Tren-Song Pong (Specialist on I9arm Alachinery
Plant Industir Division, Joint Commission on
Rural Reconstruction, Taipeh, Rep. of China)

f II)/\VG.‘IO/G and ANATYSIS OF CRTTERTIY FOR TPARAL MECHANIZATION
"1 Summary AND FFOR THE ATANUEACTTREOF AGRICULTURAL,
MACIIINES AND INPTEAENTS IN T DEVIETOPING
COUNTRIES
Dipt. Ing. D, IHutla (Tlead - Research Department,
Research Institute of Ypricultural AMachinery,
Praha-4, Chodov, ('S51R)

‘ ID/WG 40/7 and FUBELS AND I UBRICANTS IN NGRICULTTRI
k Summary Mr, . D savage and Vel 201 Bostock
: (Technicnl service Branch - Products, Marketing

Department, B3, Frading Pido ) Britannic Tlouse,
NMoore ane, Tondon booo 20 Faogland, UV I))

ID/WG.40/8 and AGRICU T TV A CHTINERY INDESTRY N
Summary DEVELOPING COUNTRIES - VAN FACTHRING

POSSIBILITIE S OF PEANT PROTECTION FQUIPMIENT
Compiled hy M, IFrigves Tlorehler (Budapest
Agricultural Machine Works, DBudapcest, Hungary)




ID/WG.40/9 and

Summary

ID/WG.40/10
Summary

ID/WG.40/11
Summary

ID/WG.40/12
Summary

ID/WG.40/13
Summary

ID/WG.40/14
Summary

ID/WG.40/15
Summary

ID/WG.40/16
Summary

and

and

and

and

and

and

and
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REPAIR AND MAINTENANCE PROBLEMS OF
OPERATING AGRICULTURAL. MACHINERY IN
DEVELOPING COUNTRITES
Mr. B. Gardner (Specialist, Crop Husbandry and
Mechanization: Farmers Weekly, 161, I'leet Street,
T.ondon 1M, ¢ 4, ULoKL)

DISIGN FEATURES OF AGRICULTURAL MACHINERY
FOR DEVETOPING COUNTRIES
Prof. 0. R, O'Callaghan (Tlead, Department of
Agricultural Fngineering, The niversity of
Newcastle upon Fune, NE-1 7 RU, Uik

REPORT O FHE UNTEFED NATIONS O/ AIDC -

UNIDO FANCT FINDING FEAN ON INDUSTRIES

MANUFACTURING YGRICUTTURAE A VCTHINERY
Feonomic Cominission for Asin and the Far 1Gast
(Sata saqtitham, Bangkolk, Phaland)

PROBIIVS OF VAN FACTURING AND ANARKETING
AGRICUT TURAL MANCHINERY IN DEVETOPING
COUNTRIS
A, T Ndchtern (Stevre Danmder-Tuch ALGL,
Postlach, 4100 =tevy, Yastreia)

SOMIT ASPECTS FOR DESTGNING ATACHINES FOR
GRAIN ARV ESTING
Mr. M.\, Pustvpin (Chairman, Grain Harvesting
Department, Vi Union Scientific Research Institute
of Agricultural Fogincering, Vishom, Moscow U-411,
USSR

STURVICE AND MAINTENANCE PROBIEFAS O
AGRICUL'TURAL MACTHIINERY IN DEVETOPING
COUNTRIES
FIAT S.p. AL, Sede Centrale (Caseila postale 211,
IFerr, 10100 Torino, Itaty)

OUTHIND BELATING TO PRESENT STATIC AND

PRODBT NS IN FARN ATNYCHINERY PRODUCTION

AND APPTICNTION BN DEN FLODPING COUNTRIES
N Mitan Vaco (Cavtat, Srinskih 5, Yugoslavia)

MARKETING PRORE A IN THE DEVEFTOPING
COUNTRIT S
Mr. W, G kleckner (Staff Assistance to Manager,
l.atin \merican Area, International Harvester
Company, Overseas Division, 401 N. Michigan Ave.,
Chicago, Illinois 60611, USA)



ID/WG.40/17 and
Summary

ID/WG. 40/18

ID/WG.40/19

ID/WG. 40/ 20

ID/WG.40/21

ID/WG. 40 BP-1

ID/WG. 40 BP-2

ID/WG. 40 BP-3

* Restricted.
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DETERMINATION OF PARAMETERS FOR
TRACTOR/MACHINE ASSEMBILIES - CRITERIA
FOR THE PREPARATION OF TRACTORS AND
AGRICUL'TURAL MACHINERY DESIGN
M1, N.M. Orlov (Chief of Department, Al Union
Seientific Research Institate of Agricultural
Engincering, Vishom, Moscow U-411, USSR)

POSSIBL T ARFEAS O AGRICULTURAL MACHINERY
AND IMPELEMENTS MANUFACTURE IN AFRICA
Compiled by UNIDO (Based on selected Reports
by Economic Commission for Africa on bEngineering
Industrics in Africa)

A REVIEW OF 1'AO's ROLE IN MECHANIZATION
FOR AGRICUI'TURAL DEVEFOPMENT
Prepared by the Agricultural Kngineering Service
of the A0 (Rome)

LIST OF DOCUMENTS ISSUBRD

ADVANCE DRAIT REPORT
Prepared by UNIDO Seeretariat

PROBABLE ARFAS FOR ATTENTION”
Prepared by UNIDO Secretariat

ACTIVITIES OF THE FCE's COMMITTIERE IN
AGRICUL TURAL PROBY EAS IN THE IFIELD OF
AGRICUTITURAL MACHINERY

STATUS OIF AGRICUL'TURATL MACHINERY INDUSTRY
IN KENYA (COUNTRY STUDY REEPORT)
M., J. Maina Wanjigh (Industrial Commenrcial
Developiment Corporation, Nairobi, Kenva)

STATUS O AGRICUTTURNE MNCTHHNERY INDUSTRY
IN INDIV (COUNTRY STUDY REPORT)
Mr. k.S, Prabhakar (Planning Comnission,
New Delhi, hudia)
STATUS OF VGRICUT TUR N MACHINERY INDUSTRY
IN TRAN (COUNTRY STUDY RITPORT)
Mr. IParrokh Reza Moasser (Arak Machine Building
Plant, Teheran, Tran)

For the participants only.




ID/WG.40 BP-4

ID/WG. 40 BP-5

ID/WG. 40 BP-6

ID/WG.40 BP-17

STATUS OF AGRICUL TURAL MACHINERY INDUSTRY
IN TURKEY (COUNTRY STUDY REPORT)
Mr. C. Kirac (K.0O.C. Holding A.S., Istanbul,
Turkey)

STATUS OF AGRICUTTURAL M VCHINERY INDUSTRY
IN COLOMBIA (COUNTRY STUDY RIEPORT)
Mr. Mario Catano Cordona (Instituto de "emento
Industria!, Bogota, Colombia)

STATUS OF AGRICULTUIRAL MACHINERY INDUSTRY
IN GHANA (COUNTRY STUDY RETORT)
Mr. M.K. Dame (Crop Production Division, Accra,
Ghana)
STATUS OFF AGRICUTTURAT MACHINERY INDUSTRY
IN CHILE (COUNTRY STUDY RIEPORT)
Mr. A. Ossandon-lautaro (Programme Chief,
Corporacion de Fomento de la Produccion,
Santiago, Chile)
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Annex 5

SUMMARIES OF BACKGROUND PAPERS

PRESENTED AT THE MBEETING

ID/WG. 40/3 TRATTORS AND THEIR USE IN AGRICULTURE IN THE
DEVELOPING AREAS OF THIE WORLD by G.W. Giles,
USA

There is a growing awareness and concern among developing nations
of mechanical power and equipment and its importance, among other things,
in the matter of increasing the vield and the production, improving the quality
and lowering the cost of food grains,  Additional power will contribute to
increased vields, production and quatities: 0.5 h.p. per hectare is asserted

as a reasonable minirnal goal,

Therve is a positive relationship of horse-power input per unit area to

yields of agricultural products per unit of area.

The tractor and associated equipment are dependent on each other, It
would be a mistake for developing countries and agencies to think solely in
terms of tractors. | ow hours of tractor use is partially the result of too

little or non-available tractor powered equipment.

The development of unconventional tractor designs for the developing

nations is not justified at this time. Rather, resources should be directed

to supplving the types and sives, with modern accessories, that have been
; proven elsewhere,  The row-crop type is preferred, Progressive farmers
want and deserve the latest, A range of tractor sizes and types are needed

to satisfy the vorving agricultural situations in a particular country,

The top priovity should go to the larger tractors, 30 h.p. and higher.

Economic benefits are on the side of over-powering specific farm machine

operations when carried out by operators whose skills are less developed.
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The results of a cost/benefit analysis is an important criteria in the

farmer' s selection of power and associated equipment.

Provide comprehensive service that is farmei orientated and managed
by modern practices and techniques.  These services include credit to
both the farmer and the service agency and competitive demonstrations that
are carried through to the final yield stage. Direct subsidics on tractors and

equipment may be a hindrance to progress.

Masximum progress in advaneing mechanization can be made through
individuals and concerns in real competition and with a profit motive. Govern-
ment agencies' s role is in providing credit, conducting demonstrations and

teaching the what, why and how of tractor and equipment operation,

ID/WG.40/4 DEVETOPMENT OF THIY SUPPLYING AUXILIARY
INDUSTRIES FOR AGRICULTURAL MACHINERY
PRODUCTION IN A DEVETLOPING COUNTRY - INDIA
by K.S. Prabhakoo, India

The paper covers the following important industries:
(1) Agricultural implements
(2) Diesel engines
(3) Gasolene engines
(4) TPPumps and motors
(5) \ncillary industries
A production of 15,500 tractors was achieved during the year ending
March 1969, in India. The demand for tractors has risen very steeply in
the recent months and action is under way to enlarge manufacturing capacities

in the country.,

The total population of wheeled tractors in use in India is approximately
86, 000, of which 40,000 have been imported  The average indigenous content,

by value, achicved by the industry is about 75 per cent.

An attempt is also being made to popularise the power tillers for use in

rice growing and hilly arcas where these are most suitable. One unit is

already in production and another unit is Iikely to go into production shortly,
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A sizable demand for this equipment is also expected in the years to come.
A diesel power tiller of 8- 10 h.p. seems to be ideal for use in the rice
growing areas in the plains and a lighter power tiller with a gasolene engine

of 3-4 h.p. may serve the needs of the hilly areas.

A wide variety of conventional tractor drawn agricultural implements
are already being made in India and an attempt is being made to introduce
the more sophisticated equipment such as combine harvesters, reaper binders

etc., which are much needed in the harvesting operations.

The diesel engine industry, in so far as it relates to the needs of agri-
culture in India, has been well developed and is in a position to export subs-
tantially to those countries needing them. It has been found that, in agri-
culture, diesel engines from 3 - 10 h.p. arc the most suitable, particularly
in India. The production of diesel engines in the year ending 31 March 1969,
was approximately 250,000, 50 per cent of which was produced in the small-

scale sector.

The production of gasolene engines has also been established in the country

but this is more for meeting the internal demand. It has not been possible
so far to enter the expert market, Fngines of horse-power ranging from
1-12 h.p. are being made and most of the production has been confined to

engines required for knapsack sprayers.

The pumps and motors industry is also very well developed and all that
is needed in agricultural operations is available from indigenous production,
In addition, India can offer substantial quantities of these for export to the

other developing countries in the region.

The ancillary industries which feed the tractor, power tiller and diesel
engine industries are alse well cutablished and theae have contributea targely
to the indigenous contents achieved by the tractor industry, The ancillary
industrics are common to both the automotive and agricultural tractor in-
dustrics. In addition, large capacities have been cstablished for the manu-

facture of castings of all types and of forgings too.
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The aim has been to achieve self-sufficiency in the production of auto-
motive and agriculturil machinery and equipment and it is expected that
during the next four vears substantial progress would be made in this

sector,

ID/WG. 40/5 THE DEVELOPMENT AND MANUTACTURE O1°
MECHANIZED AGRICULTURAL MACHINERY IN
DEVELOPING COUNTRIIES by Tien-Song Peng,
Republic of C'hina

The farm mechanization progranune in Taiwan for increasing the
productivity of land and saving farm labour is progressing steadily, in order
to offset the labour shortage which is being increasingly felt by farmers
close to industrial towns. The implementation of the programme, however,
is faced with many problems, such as small or family-sized farms and
fragmentation of land, low purchasing power of individual farmers, high
cost of farm machinery, slow turnover in farm machinery business and low

technical level of manufacture.,

The following is a brief review of the development and manufacture of

rice farming equipment in Taiwan:

1., Water pumps were iirst introduced into Taiwan about 50 years ago.
At present, more than a dozen small local manufacturers are producing
this machine, and at present about 50,000 units of the machine including

deep well pumps are owned by local farmers,

2. Before 1953, a government-operated plant turned out a small
number of hand sprayers. Toda:, about 200,000 units of hand sprayers,
25, 000 units of hand dusters and some 14, 000 units of power-driven sprayers

and dusters are owned by individual farmers.

3. According to an estimate in 1953, Taiwan nceded 100, 000 more

lhead of draft animals for carrving out intensive cultivation, To solve this

problem, seven units of gardern tractors and two units of power tillers were




- 173 -

introduced for trial in 1954-55. In 1959, there were 22 small plants
producing power tillers, But within a few years all the local manufacturers,
except three, cither went bankrupt or changed into making other products
duc to cut-throat competition and inferior products, In 1961, two loeal
factories, in co-operation with Japanesce agricultural machinery companies,
began producing power tillers of standard quality with some parts imported.
So far, a total of 21,153 units of power tillers were used before the end of

1968, of which 78.61 per cent were home made.,

4. In 1966, the bin-type of artificial grain drier was first made avail-
able to local rice farmers tfor adoption. About 650 units of home-made grain
driers and 200 units of imported ones were made available to local farmers
in the two following vears,

5. The hand-pushing type rice transplanter tested by the local agri-

cuitural improvement stations gave very good performance, Beginning in
1969, some 50 units of the machine have been constructed for demonstration

and training purposes,

6. Up to the present, there is a lack of an adaptable power-driven rice
harvesting machine, a weeding machine, fertilizer applicator and grain

cleaning machine, which would mechanize rice farming as a whole.

7. Measures adopted so far for farm machinery extension are: (1) to
achicve technical co-operation among the farm machinery manufacturers:
(2) to improve the farm machinery marketing svstem: (3) to standardize
farm machine parts and attachments: (4) to strengthen research and experi-
mental work: (5) to conduct training of farmers and technicians: (6) to pro-
vide farm machinery purchase loans; (7) to initiate rural repair service;
(8) to set up fuel stations in all the agricultural arcas:; and (9) to carry out

power machine tests,
8. Significant results attained in mechanizing rice farming in Taiwan
are: (1) more income to rice farmers; (2) higher living standards of farmers;

(3) more educated youth attracted to rural areas; (4) growth of rural industry




stimulated: (5) commercial production promoted; and (6) improvements in

the existing cropping and irrigation system.

In conclusion, the following points should be given careful attention in the
introduction of mechanized rice farming: (1) farm machines must be tested
thoroughly before adoption and be adaptable to the local conditions: (2) machine
operators should possess mechanical know-how: (3) farm machinery service
centres are to be provided in major townships: (4) power and machinery are
most needed for cultivation of the unused fand: (5) poorls adopted machines
tend to inerease production costs: and (6) farm mechanization i handi-
capped by the low purchasing power of the farm population, poor handling

and maintenance of machines, and the small and irregular size of individual

farms.

ID/WG. 40/6 ANALYSIS OF CRITERIA FOR FARM MECHANIZATION
AND FOR THE MANUFACTURE OF AGRICULTURAL
MACHIN S AND IMPLEMENTS IN THE DEVELOPING
COUNTRIES by D, Hutla, OSSR

The utilization of ancillary material sources and local industry for the
manufacture of agricultural machines and implements in the developing
countries is ¢loscly linked with the specific conditions of the agricultural
mechanization in tropical regions. These conditions differ from those in
the developed countries notably by adverse climatic conditions, by the

general economic tevel and by the social structure,

The climatic conditions place higher demands on the machines (greater
offects of corrosion) and, furthermore, necessitate a completely dif-
forent use of machines and implements from those currently used in the
developed countries, Consequently, the supply of machines and implements
for the developing countries must be cvaduated from a new angle,.  Up to now
the main attention has been directed to divect industrial help from the developed
countrics, i, . the import of finished machines. These machines may not

alwavs be suitable for the climatic conditions of the developing countries.
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Furthermore, they have always been too expensive for a developing economy
with a low purchasing power and unskilled labour. ‘The imported machines
are utilized in certain arcas only and their life is much shorter thon it would
be in normal conditions. A new approach to the problem of avadilabiiity of
machines and implements for the developing countrics may be in: (a) a
development of traditional and standardized manual and animal-drawn imple-
ments of simple design, manufactured from local sources, (b) utilization of
local sources of materials and local industry for the manufacture of simple
parts of some more ingenious modern mmachines, adapted to local agro-
technical conditions: the manufacture of these machines and of design sec-
tions o1 parts of a more comphicated design would have to be effected by

co-operation with developed countries.,

Ancillary industries and sonrces for the manufacture of agricultural
machines can he defined more accurately in actual conditions only. A
Czechoslovak project for establishing the manufacture of a representative
line of machines and implements in India, comprising a more complicated
power machine, several p t.o  driven machines and some implements of
simple design, indicates that their manufacture promotes a demand for steel,

rey cast iron castings and simple finished parts, notably connecting purts,
! | { \ 5

With repard to the low purchasing power of the agriculturat population
and to other different conditions ot fthe developing countries, it seems reason-
able to count for the present and for the near future on the manufacture and
utilization of the simplest traditional noplements manutfactured by the farmers
themselves or by the village coaftsmen. Fhe projects of modernization of
some simple multi-purpose implements in some developing countries (for
example in Pakistan and in India) indicate that a certain standardization would
enable a concontrated manufacture of sieet parts of thesc machines (shares
etc.) in ancillary industries, while some parts of the i'nplements (wooden
handles ete.) should bhe manufictured in agriculture divectly, if this were the
least costly, due fo cheap labour in agriculture.  PFuture manutacture will aim

towards a higher technological level, more efficient utilization of ancillary

industries and, finally, towards a manufacturing structure shimilar to the




pattern in the developed countries. The utilization of the ancillary industry
will gradually take on the characteristics of a co-operation of equal indus-
trial branches in a more or less independent economy.  This trend will help
to improve the system of raising technical know-how in agriculture and the
servicing, with one of its main tasks, 1.¢. the supply of spare parts, The

system of mobile servicing workshops, which scems to be the most suitable

at present, will be gradually replaced by a service network similar to that

in the developed countries,

ID/WG.40/7 FUELS AND [.LUBRICANTS IN AGRICULTURE by
J.D. Savage and P.B. Bostock, U.K.

The paper deals with two prineipal topics:
{a) The rationalization of lubricants:

(b) Fhe correct handling and storage of tractor fuel.
The use of different oils it different parts of modern tractors and

mechanical farm equipment in general has complicated the servieing and

maintenance procedures and has led to poor storage conditions due to the

problem of housing several cans and drums of oil tor a small range of equip-

ment.  The contusion that arises from a muitiplicity of grades can lead to

serious damage from the use of the wrong oil. In Lurope this disadvantage

has been overcome by the use of multi-purpose oils suitable for use in

engines, transmissions and hvdraulics of tiag
'

machinery. The paper shows the extent to which oils of t.e "universal”

tyvpe can be used in agricultural equipment and points out the particular ap-

plications in which specialized oils must be used,

During the past few vears we have had the opportunity to study the effect

of proper fuel storage facilities on the operation of a mixed and dispersed
fleet of tractors in Scotland,  the primitive conditions that vxisted initially

had led to frequent breakdowns, considerable loss of working time and ex-

pensive repairs, By providing simple, but technically sound storage and
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handling facilities, time lost due to dirty fuel has been completely eliminated.
The lessons learned from this exercise are directly applicable to any
agricultural areca, but apply particularly in developing countries where the
value of adequate fuel storage and handling facilities is frequently under-

estimated.

ID/WG. 40/8 AGRICULTURAI. MACHINERY INDUSTRY IN DEVEILOPING
COUNTRIES - MANUFACTURING POSSIBILITIES OF
PI.LANT PROTECTION EQUIPMENTS by ¥rigyes Horchler,
Hungary

Plant protection is important because:

According to researchers, all the damage caused by insects, fungi
and weeds in world agriculture amounts to an annual value of some
US $ 80 billion, i.e. 40-50 per cent of the total agricultural
production

The greatest damage ocecurs in those developing countries where the

warm and moist climate usually favours insect, fungi and weed

development

There are several methods of plant protection, weed, insect and fungi

controls, the most important of which ean be mechanivzed. More than 90 per
cent of the equipment used for plant protection purposes can properly be
called chemical control. The ceffectiveness of chemical control has been
determined by several statistical methods with the results of quadruple
compensation, that is, on an average the monetary unit spent for chemical
plant protection is veimbursed by an additional vield in a vilue of 4 monetary

units.

Classification of the plant protection machines are dealt with in the
present paper according to the plant protection methods, e.g. spraying

equipment, dusting machines, sced dressing machines,

The most important question for the developing countries is: "What is
to be produccd?' . In this part of the study, teelmical details and descriptions

of the principal machine types for plant protection can be found, All types
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of machinery well known in developed countries are dealt with: from hand-

operated equipment to high- capacity, automatically controlled machines.

In order to deal more accurately with the problem of "manufacturing",
the principal constructional clements and parts of the enumerated plant pro-
tection equipment, as well as their manufacturing possibilities and problems,

are dealt with in the chapter "How to Manufacture',

Depending upon the technological level and technical standard of the
countries, the production of such machiaes could be introduced in three
different stages:

(a) Assembling the equipment in existing workshops, importing
know-how and all machine parts from developed countries;

(h) Assembling the machines in workshops already established or
planned, importing know-how from developed countrics, as well
as the main and most complicated elements, while manufacturing
tlic simplest ones by local industryy

(c) Assembling and manufacturing the machines, importing know-how
and technical assistance but manufacturing each part and unit
by the local industry of the particular country.

ID/WG.4ﬂ/9 REPAIR AND MAINTENANCE PROBLEMS OF OPERATING
AGRICUL.TURAL MACHINERY IN DEVELOPING COUNTRIES
by Brian Gardner, U K.

Good service and maintenance of agricultural machinery in the developing
countries is made difficult by rigorous operating conditions, poor communica-
tions and distance from sources of spare parts supply and the generally low
standard of technical and general education,  Servicing and repair work is
complicated by the shortage and high cost of spares and by inadequate

machinery dealer services and availability of trained mechanics.

The problems of servicing and maintenance of machinery in specific

countries is demonstrated by three case studies of machinery operation in

Uganda, the Republic of China and Ghana,
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Study of a small group of tractor owners in a remote region of Uganda
showed that they were experiencing extreme difficulty in getting their
machines serviced, Spares were costing them 20 per cent more than the
price ruling in the main urban centre of the country - Kampala. Main
causes of the difficultics were the lack of a good dealer interested in servicing
the machinery - the three dealers inthe area dealt in farm machinery only
as a sideline - and the unwillingness of the farmers to pay for service and
spares. Attempts to encourage co-operative servieing and to improve

standard of machinery operation had failed.

A different problem was  highlighted by the situation in China
(Taiwan). Small peasant farmers were being introduced to petrol
engine driven walking tractors, replacing animal power with a considerable
measurc of success. The standard of operation and lack of service facilitr.
however, was hampering maximum working efficiency.  Several methods of
improving operator skills were tried. Most successful was to select the most
talented voung men and give them concentrated operator and basie mechanics
courses. Thev then passed on their knowledge through operators groups
which met regulavly in cach local community.  Fxisting blacksmiths and

motor cvele repair shops were utilized as machine repair centres.

In Ghana, the problem of utilizing many different makes and types of
tractors has been tackled by setting up government machine stations, with
centralizod control and spares servicing, to run and maintain machines on
a hire and co-operative basis.  The scheme has been moderately successful
but problems typical of most countries where this tyvpe of system has been
tried arosce. It was found difficult to operate a tractor hire service on many
small peasant holdings and the ovor-centralization often made efficient opera-
tions in remote arveas difficult.  Experts in Ghann believe that a much more
decentralized system with a higher degree of in-the-field supervis.on is

needed.

Examination of the activities of an East African agricultural machinery

distributor and dealer show the difficulties of operating in developing countries.




Covering the whole of Kenya and part of Tanzania, his work is hampered

by bad roads, poor communications and often bad weather, Servicing is ex-
pensive, with much tinre wasted by the lack of knowledge of machinery on the

part of the operators.

According to the experience of one manufacturer, it is necessary for
lealers to carry a much greater percentage of their total stock in the form
of spare parts because of the slower turnover. Compared to the European
dealer, who is likely to turn over his spares at least two and a half times
a year, the man in developing countries can only expect a turnover of, at
best, once a year: many experienee a turnover much slower than this. The
result is greater interest costs, since a dealer is likely to be carrying up

to 25 per cent of his stock in the form of spares,

One of the important inadequacies at the moment is the lack of knowledge
of machinery by many extension workers, o ducation is the main long-term
cure for many of the problems of maintaining machinery in developing
countries. Shortage of middle grade, practically trained men is particulary
acute. There is a lack of facilities to train such men in the developing
countries at the moment, More must be trained in developed countries
with more co-operation from manufacturers and educationalists in the
developed countries.  Main need in the developing countries is for very
basic operator and farm mechanic training.

\lain conclusions of the report are that there must be much closer study
of the individual probiems of the farmers in parlicular countries before
machinery is introduced. This will inevitably involve much greater co-
operation between governments and manufacturers. In many situations the
development and hhome manufacture of existing equipment is better than the

introduction of sophisticated, Euro-American equipment,
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ID/WG.40/10 DESIGN FEATURES OF AGRICULTURAIL MACHINERY
FOR DEVELOPING COUNTRIES by J.R. O'Callaghan,
U.K.

Agricultural holdings are classified in three categories: subsistence,
small progressive and large. The machinery requirements for the three
groups are discussed, with reference to possible sources of supply of

machines.

A systems approachto the specification of machinery is out ined, with
special reference to the performance of cultivating machinery in relation
to other factors in crop production. The systems approach to design may
be used to make an economic comparison of different solutions, FPither
least cost or maximum profit is proposecd as a method of selection of pro-

mising solutions and as a design eriterion,

Cultivation machinery

The findings of research on cultivating machinery are summarized and
the applications of these results in design and operation of machinery are
discussed under the following headings:

(i) Tined cultivators - the principle of action and its explanation
in terms of he theories of soil mechanics.,  Prediction of the
forces on the tine from measurements of soil properties;

(ii) Disc ploughs - the torces on dises used for shallow ploughing
are defined, The effects of furrow width, depth and speed on
these forces are reported,

- (iii) Mouldboard plough - the forces exerted by a mouldboard
plough ou the sorl are described together with the effect of
speed and shape of mouldboard on the resultant forcee,

(iv) The mechanics of root growth - desceription of laboratory
studies of the mechanisin of root penetration in soil and other
granular medta which were subjected to known values of con-
fining stress, As the confining stress was increased, root
elongation was reduced and finally arrested.

Traction

Wheel traction is often a limiting factor in the performance of agri-

cultural tractors, A simple theory of traction is described and used to




predict maximum thrust and maximum drawbar horsepower in terms of

the soil properties.

Water supply

Design of simple water systems as an aid to communitly development,

Crop storage

The process of drying agricultural products and storage in low cost

structurces.

Land clearing

Description of a tractor mounted tree plucker designed at the University

of Newcastle upon Tyne, for bush clearing in Uganda.

Design of frames

Frameworks used for trailer bodies and many agricultural machines are
stressed in a torsional mode. A method of predicting torsional stiffness

is presented.

ID/WG.40/11 REPORT OF THIE UNITED NATIONS FCAFLI/AIDC-UNIDO
FACT FINDING TEAM ON INDUSTRIES MANWUFACTURING
AGRICULTURAL MACHINERY by the [rconomic Commission
for Asin and the I'ar ast, Thailand

This report embodics the findings of a team that visited twelve developing
ECAFE countries from 2 Novemboer 1968 to 18 Tanuary 1969 to gather informa-
tion, consult authoritics concerned and ascertain the depth of their interest
in erecting/expanding manufacturing facilities tor agricuttural machinery.

The countrics visited wore: China (Taiwan), the Republic Korea, the
Philippines, indonesi, Sinpapuice, Malavsin, Cevion, Thailand, Iran,

Pakistan (Fast and West), India, Nepal. Japan was also visited for observation,




The cultivation of Asian farms, which are mostly small and fragmented,
is being performed manually by traditional primitive methods with the help
of work animals, cxcept ia the case of certain plantations. low crop
productivitics, the abundance of farm labour, the searcity of investible
incomes bevond the needs of subsistence lving to enable the purchase of
farm machincry and the lack of appreciation of their merits have been the
main reasons for the fact that farm machinery has not been widely used in
the MCAFE countries  However. the tide is changing with the advent of the
"green' revolution that has brought tremendous increases i outputs of

wheat, paddy and corn

The recent adoption of high vielding wheat and rice seed varieties has
resulted in considerable increases in production exceeding the existing

capacities for storing, dryving, milling and transporting.

Improved prototypes of rice hulling and threshing equipment developed
in the Philippines and wheat threshers in Pakistan have possibilities for

introduction in the other countrics of the region,

The total consumption of four-wheel tractors, estimated to be 120, 000
for 1975, is expected to exceed by around 40 per cent the combined productive
outputs at that time of manufacturing plants in India and assembly plants in

Ceylon, Iran, Pakistan, the Philippines and Thailand.

Power tillers are now assembled/manufactured with increasing local
contents in all the countries visited except Nepal, [t is expected that the
increasing manufacturing capacities will be able to sustain the rapidly
increasing demand fci power tillers which is now considerably popular in
use, particularly in rice farms, due to their accepted performance and

price.

Manufacturing plants for small engines used for driving water pumps,
threshers, power tillers etc., within 1 - 30 h.p. range, are found in China
(Taiwan), India, Indonesia, Pakistan, the Philippines and the Republic of

Korea. These countries, and others with present manufacturing plans, such
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as Ceylon, Iran, and Thailand, are expected to meet their individual national

requirements for the general types of engines within the near future.

Water pumps, plant protection cquipment, simple paddy and wheat
threshers, tractor attachments, such as disc plonghs and tine tillers, are
expected to be prodquced in larger quantitics, since their production does not
entail high investments and technology However, product quality has to
be improved considerably and ancillary industries established to support

their manufacture

To promote farm mechanization, consideration should be given to the
development of an irexpensive small riding paddy tractor suited for the
wet land cultivation of padds farms, the organization of an Asian development
agency for farm mechanization and to periodie trade display and demonstra-
tion of farm equipment and tools. The governments should also provide
incentives for the manufacture of farm machinery inctuding simptle hand tools
and provide support to farmers and co-operative bodies for their acquisition

under reasonable financial terms.

The team recommended the organization of survey missions to investi-
gate the feasibility of manufacturing small engines for agricultural use and

rice processing machinery in the ECAFE countries.

ID/WG.40/12 PROBLEMS OF MANUFACTURING AND MARKETING
AGRICULTURAL MACHINERY IN DEVELOPING COUNTRIES
by H. Nuchtern, Austria

The main stepsg in building up a market are defined according to the
production. They are split up into the stage before production, the pre-
investigent phase, rescarch into market and product, the analysis of sales

and production, and service.

Problem analysis is seen as a basic instrument of marketing policy.

Distributions are made between primary (general and specific figures),
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secondary (data of substitute), tertiary (figures belonging to the field of

application) and quarternary figures (data of economy).

Collecting experience, setting up a service network and setting up a
factory are the three main stages in the sequence of the production. There
are three ways of manufacturing industrial products:

Assembly of CKD parts guarantees a quick start of production with
a small investinent of capital and an casy change of model,

Manufacturing products in small-secale industries would give a further
impetus to the established industey . The probvicm is that it is not
easv to control the quantity, quality and the punctual delivery of

the product

Manufacturing products in large-scale industries is adequate for
complicated products such as tractors for markets with a high
demand Tor punctual delivery of a quantitatively and qualitatively
satisfactory product,

A special problem of manutfacturing in developing countries is the assist-
ance of technical and commercial advisers, The possibility of sending ad-
visers for the duration of the long-term programme and while new products

are introduced should be agreed on,

The service analysis and service plan shows the importance of sufficient
sales to run successful service facilities, with expenses covered by the
service returns. In developing countries in particular, the availability of
credits is a prerequisite {or adequate sales figures. Contacts with the

government and credit business are important for the deater,

A full line programme will be helptul for the success in business of the
dealer, but it is not necessary for the company to produce all implements
itgelf. IYorms of "mixed cotlaborations' of private companies and govern-
ment seern to be the most reasonable.  Participation by the government
guarantees the constant interest of the official authorities in the company,

which is of value for the further development of the company.

The statements made are based solely on the private opinion of the
author. They should not be taken as the official policy of a company or

any other institution,




ID/WG.40/13  SOME ASPECTS FOR DESIGNING MACHINES FOR
GRAIN HARVESTING by M. A. Pustygin, USSR

Over the period 1931 - 1841, a complete transition took place in the
USSR from the harvesting of grain crops with sickles and scythes, or the
simplest tyvpes of machinery such as horsedrawn reapers, threshing machines
and hand winnowers, to the utilization of high-output combine harvesters

with which over 98 per cent of grain crops are now harvested.

Taking advantage of the experience of the above country, the developing
countries should base their plans on the utilization of the most highly per-

fected high-output combine harvesters.

Laboratory tests carried out in the USSR in recent years on threshing
and separating machinery, together with comparative tests of Soviet produced
combine harvesters and those produced by foreign firms (the Clayson
"Armada'l, the Massey-Ferguson ME-500, the John Deere 105, the Allis
Chalmers Gleaner "C', the Claas "\atador Ginant'' and the Bolinder-Munktel
$-950 cte.), have opened up the way to further considerable improvements
in combine harvesters from the point of view of improvement of output and

reduction of grain damage.

By making minor modifications to the layout of combine harvesters,
without increasing their dimensions or weight, it has proved possible to

increase their output by 30 - 40 per cent,

The combine harvester lavout with two drums with a reversible beater
between them has made it possible to increasce output by 50 per cent and

greatly reduce grain damage, particularly in rice harvesting.

The throughput capacity (the tnaaimum feed of cut crop in kilogrammes
per second, with a grain/straw weight ratio of t:1.5 and permissible
threshing losses) of grain combine harvesters varies over a very wide

range, depending on the propertics and state of the crop being harvested.

According to test data, in the USSR the throughput capacity of one and

the same combine harvester may vary from 2.5-3 kg/second of cut crop
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or 3.6 - 4.3 tons/hour of grain (with bearded sorts of wheat and barley, with
undersized grain etc.) to 6 - 7 kg/second of cut crop or 8.5-10 tons/hour
of grain (with non-bearded wheat with large regular grains). With more
favourable grain/straw ratios (1:1, 1-0.8), the grain threshing output per
hour of uninterrupted working increases to 12 - 13 tons.

On the basis of studies of the processes governing grain separation,
formulae are put forward which enable the relative throughput capacity Q

and length of the separating surfaces, with due account taken of special

features of the layout:
Q = nB log(6log L)

where B and L are the breadth and length (from the beginning of the deck
to the end of the straw shaker) of the separator in metres, and n and #/ are
constants for given sizes and layouts. For most modern combines (SK-4,

Class, John Deere ete.):
n=4.,8 6=6.8

For improved combines, other values of n and 6 have been obtained,

In the USSR, the German Democratic Republic and other countries,
industrial-type methods of grain production are being worked out there are
plans for the construction of industrial complexes for the cleaning, drying
and processing of grain, group utilization of high-output combine harvesters,
and the use of high-capacity trucks for receiving the grain from « group of
combine harvesters in motion and delivering it to the processing point.
These measures will enable great reductions to be made in the amount of

time and money expended on the production of cach centner of grain,

In all countries where straw is collected and used after combining, there
is a tendency to free the combine harvesters themselves from the cumber-
some machinery needed for the collection of the straw and instead to leave
the straw behind in windrows and collect it later with other machines which

are also suitable for picking up hay.




In order for the developing countrics to make use of the above advanced

methods of grain harvesting and to gain the greatest benefit from them,
studies must be carried out to determine the most appropriate form of

machinery for use in the specific conditions of the countries in question,

ID/WG.40/14 SERVICE AND MAINTENANCE PROBLEMS OF
AGRICULTURAT. MACHINERY IN DEVETOPING
COUNTRIES - IAT S.p.A., Sede Centrale, Italy

The problems to be considered are: Service and maintenance of agri-
cultural machinery in developing countries., These problems have a common
technological basis, whatever the industrialization stage of the country

might be,

On the other hand, some substantial differences are to be found in the
field of organisational solutions. 1In this field the ehoice can be either on

a purely ceonomic basis or on hoth a political and economic one,

Local conditions, as well as the objectives aimed at by the planners, can
lead tc a very wide range of solutions, at the extremities of which we can
find:

More highlyv industralized countrics, where service is provided
by a chain of privately owned workshops, resulting in lower costs;

1.ess highly industrialiced countrics, where agriculture is one of
the causces for moechanization and, at least at an carly stage, a
centralized organization will be considerved a logical, if more costly
solution,
In less highly industrialized countries, the planning of a specialized
organization for scrvice could help to create a sort of pre-industrialization
stage by promoting:

(a) ‘The training of diversified personnel (mechanical, clerical,
drivers etel):
(b) The sctting up of a hasic structurce which will be subject to

more sophisticated developments:

(¢) The popularization of agricultural techniques in the country
concerned:
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(d) The creation of agricultural contractors;

(e) The building up of experience based on collateral problems
(modification to implements, electric power production, irri-
gation etc.).

In a country in its first stages of agricultural mechanization, the planning
of a mechanizational scheme implies a comprehensive set up, since, apart
from the actual cultivation of the land, the reclamation of the land itgelf
(earth moving machinery) and subsequently the transportation of agricultural

products to the commercial outlets (transport vehicles) must be considered.
Fiat has bascd tts report on the above assumptions.

The main obstacles to an economice operation of mechanization scheme
can be indicated as follows:
(a) Insufficient planning of the agricultural problems:

(b) Organirational deficiences in the operational and servicing
organization tfor machinery:

(c) lack of continuity of mechanization programmes.

; As a consequence, our report suggests two main lines in the framework

of an increased co-operation between industrialized countries and developing

countries, including substantial contributions from international corporations:

International action in order that the responsible executives of the
developing countries attain the necessary specialization in respect
of economic development programmes and especially of agricultural
schemes:

Improved co-ordination between multilaterat and bilateral aid pro-
grammes and the co-operation offered by international corporations,

In conclusion, the aim should be to favour as much as possible negotia-

TIPS N

tions with international corporations based upon sound economic schemes,

the objectives of which should already be ¢learly determined by the govern-

ment concerned in conjunction with the international agencies, so that a
propetr and efficient agricultural mechanization and service will be the

logical consequence,

BRI G s




ID/WG.40/15 OUTLINE RELATING TO PRESENT STATE AND
PROBI.EMS IN FARM MACHINERY PRODUCTION AND
APPIICATION IN DEVETOPING COUNTRIES by
Milan Vuco, Yugoslavia

The relationship between agriculture and industry in developing countries
represents onc of the most important, as yet unsolved problems. Indeed,

in its effect, the practical approach to it through the production and the

application of farm machinery, evinces a far-reaching action.

1. A new approach to the problem

In our opinion, the problem Hes mainly in the manner of approach -
brieflv how to link the natural wealth of some developing countries with the
technieal wealth of developed ones,  Our "Outlines' are in the nature of an
attempt to break fresh ground in solving this complex co-operating problem
by embracing relevant factors in the field of farm machinery in developing

countries as a whole,

2. Virtuous partnership and mutual interest

A fair co-opceration between the partners interested can only be carried
out through mutual facilitics and corresponding obligations. In this case
the governments should provide the following: plan and propagate the under-
taking: use UN assistance: organize cxperimental farms, testing and re-
gearch centres: get farmers to take up dry farming of wheat, corn, cotton
or rice in monoculturc: provide sced and fertilizers provide land and
finance the building of the factory: enter into licence contract providing
privileged facilitics with a world known partner.  The foreign partner should
provide the following: standard models of machines and equipment appropriate
to local conditions: prepare technical documentation for optimal technological
process: supply corresponding equipment and instruments: secure continual
raw material and semi-product supply: perform organizational and know-
how assistance: organize stationary and mobile services, finance the above

mentioned investments and assistance through sharing. The specialized
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UN Agencies UNIDO, FAO and I1.O should assist in planning, feasibility

studies, product and project design, organization, education and training,

3. Farm machinery classification and selection

According to funectional and technological characteristics, farm ma-
chinery has been classified in six groups. The first two groups, comprising
tillage and secding machines, the simplest and the most needed in agri-
cultural mechanization, have been selected to hegin with, Their principal
function consists of soil preparation and seeding, and their technologs on
forging and pressing.  Other machines, designed tor irrigation, wet soil
preparation, harvesting and threshing, have been Teft aside for the moment,
Besides conventional case and cost operation, the main characteristic of the
selected machinery consists of standard mounted and drawn hinplements,
well adapted to climatic and operational requirements, in order to facilitate
their production mastering, manipulation and mamt nance. Fmphasis should
be given to larger tractor types, 35 hop. and over, c¢speeially the row-crop

ones. Manual and animal drawn implements should be eliminated.,

4, Minimum cconommic requirements

Feasibilitv studies have bheen performed, both from the agricultural and
the industrial point of view. In this order, typical farms of 10 to 20 ha
growing monoculture vields of wheat, corn, cotton and rice, and tilled by
means, of standard implements, have heen analysed, The study showed that
all costs  including investments, operational and maintenance costs, should

be coverced in normal, indigenous exploitation.

On the other side, medium-secale specialized factories manufacturing
the selected tillage and sceding machines at about 100 tons per vear capacity
have also given satisfactory results. Total fixed assets, annual output and
employees gross data, ws well as selected coefficients have been dovetailed

in normal Buropean framece.




5. Two fundamental ways

Applying progressive methods and means of production organized by
the mentioned world known enterprises one may expect to get economic
results much faster than by evolutionary methods and narrow techniques.
For this reason the so-called progressive approach to the economic improve -

ment of developing countries has drawn our attention throughout our survey.

6. FElaboration of a pilot project

As our outlines carry original conceptions not customarily applicd in the
complex improvement problems of developing countries, the best way to
examine them in practice would be to organize a pilot project ¢laborated
by UN experts and assisted by repregentatives of the interested countries

and leading manufacturers,

Such a project might help the long-awaited joint interest between develop-

ing and developed countries,

ID/WG.40/16 MARKETING PROBI.EMS IN THE DEVELOPING
COUNTRIES by W.G. Kleckner, USA

If one is to view the problem of marketing equipment strictly by exporting
goods to the developing countries, the basic problems could be listed in ten
very elementary proc-Cac's:

(1) Redesign and modification of existing products available to prime
markets of developed countries, accommodate national safety
laws ete. |

(2) Market analysis of developing countries:
(a) type of equipment needed,
(b) how will it be utilized and how productively can equipment
be applied,
(¢) what quantitics can be sold on a country or regional basis,
(d) who will actuaily purchase equipment,
(¢) who will actually operate equipment;

(3) FEstablish economic method of distribution using direct sales,
commission companies handling several manufacturers' lines of
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equipment, a distributor organization, through a formal export
company, or sales subsidiary companies;

(4) l.anguage in itself presents a whole set of problems in:
(a) instruction and details for equipment,
(b)y printing all operating manuals and service instructions in other
languoges,
(¢) sales and advertising information in other languages:

(5) If an export organivation is decided upon, it requires a complete
organization study in itself for most companies;

(6) People are a most important tactor acquiring them and training
them. Where are such people interested in export markets to be
found and how are they to be trained?

(7) Communications problems are magnified on a world wide basis;

(8) Credit and financing, currceney problems and trade balances are
whole areas which need study to improve trade between nations;

(9) Maintaining replacement parts and services for equipment on long-
range basis:

(10) Maintaining flexibility in all these areas to accommodate the changes
in the markets, national politics, cconomics and currency problems.

Naturally these interact and are related to one another.  The list can be

made longer or shorter, but it includes the basic factors.,

A feature of development that must receive ultimate attention in carrying

out marketing transactions is the human aspect of development. Tt is only

through the co-operation of people that any of our goals will be reached.

This requires the combined talents and joint efforts of all concerned.

ID/WG.40/17 DETERMINATION OF PARAMETERS FOR TRACTOR/
MACHINE ASSEMBLIES - CRITERIA FOR THE
PREPARATION OF TRACTORS AND AGRICULTURAL
MACHINERY DESIGN by N.M. Orlov, USSR

A method is set our for determining and justifying the optimum para-

meters for machine/tractor units, making it possible to identify the
economically optimum wecight and power of tractors, the working width of
agricultural machines and the speed of advance of units in order to ensure

maximum efficiency in carrying out a given volume of work,




The criterion for determining and justifying the optimum parameters of

assemblies is the achievement of minimum expenditure, cexpressed as the
money cost per unit avea worked. At the same time, additional indices
such as labour costs, fucl consumption and metal content should be determined,
go that a more qualitative approach can be made to the selection of machine/
tractor units and the determination of the appropriateness of using them in

the national cconomy,

The collection of data on natural and agricultural conditions and on
specific features of the cultivation of agricultural crops, together with the
determination of the relation between expenditure and the parameters of
machine/tractor units are fundamental tasks in determining the economically

optimum parameters of machine/ tractor units.,

The variants of machine/tractor units for which cxpenditure is calculated
and from which the optimum is selected should, if possible, take into account

differences in working conditions as well as in design and economice factors.,

The method mav be used in the assessment and scelection of alternative

lines of development of agricultural technology,

As labour costs, fuel consumption and metal content ave also deter-
mined when estinoating the expenditures, analysis can, if necessary, be
carrvied out on the basis of any of these factors and the unit parameters
which ensure maximum efficiencey of the unit for given values of these fac-

tors can be determined.

The method set forth may be used in other branches of the national

cconomy'.
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ID/WG.40/19 A REVIEW OF FAO's ROLE IN MECHANIZATION FOR
AGRICULTURAIL DEVETOPMENT prepared by the
Agricultural Fnginecring Service of the FAO, Rome

1. Agricultural engincering scries of
agricultural development papers

All these have been produced in the three working languages of FAO -

English, French and Spanish. Some of the earlier ones may be out of print.

No. 44 (1954) Consideration and procedures for the successful intro-
duction of farm mechanization

- 60 (1956) Water lifting devices tor irrigation
- 65 (1960) Irrigation by sprinkling

AR e b ks e L

- 66 (1960) Agricultural machinery workshops: design, equipment
and management

- 67 (1960) Farm implements for arid and tropical regions
Revised (1969)

- 11 (1960) Soil erosion by wind and measures for its control on
agricultural land

- 18 (1964) Methods and machines for tile and other tube drainage

- 81 (1965) Soil erosion by water - some measures for its control
in agricultural land

- 84 (1966) Equipment for rice production
- 85 (1967) Multifarm use of agricultural machinery

- 90 (1969) Handling and storage of foodgrains in tropical and
; subtropical areas

2. Agricultural engineering series of
informal working bulletins

Most of these have been produced in at least two of the three working

languages of FAO. Some of the earlier ones may be out of print.

No. 1 (1957) Factors to be considered when selecting tractor and
power units

- 2 (1958) Equipment for rice production under wet paddy conditions

i - 3 (1958) Engine fuels and lubricants




No. 7

Revised

Revised

8

9

10

11

12

'3

14
15
16

17

18

19
21

22

23

|SC T V]
3 ]

(=p]

(1958)
(1963)

(1959)
(1969)
(1960)
(1960)
(1960)
(1960)

(1961)

(1961)
(1961)
(1961)

(1961)

(1962)

(1962)
(1962)

(1962)

(1963)
(1963)

(1964)
(1965)

(1966)

Water control, tillage and seeding practices and
machines for crop production under irrigation

Tillage and seeding practices and machines for crop
production in semi-arid arcas

Methods and machinery for the establishment and manage -
ment of pastures

Methods and machinery for the harvesting and handling
of forage erops

Methods and machinery for harvesting, threshing,
cleaning and grading of forage sceds

Planning and organization of projects for the improve-
ment of hand and animal operated implements

Methods and machinery for cutting and cleaning irrigation
and drainage channels

Safety measures for the use of agricultural machinery
Methods and equipment for rice testing

Possibilities for the utilization of solar energy in under-
developed rural areas

Windmills for water lifting and the generation of electricity
on the farm

Improved methods and equipment for tillage of medium
and heavy soils in temperate regions

Interpretation of tractor test reports by the user

Portable equipment for sampling and temperature
measurement of bulk grain

The potentialities for rural electrification in Asia and
the Far Fast

Rice dryving principles and techniques

Some esscential considerations on the storage of food
grains (cereals, legumes and oilseeds) in tropical Africa

Rearing and capsizing of tractors

The use of aircraft in the mechanization of agricultural
production

Fquipment and methods for tied ridge cultivation




3.

4.

é_gricultural eggineering series of
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informal working papers

(1956)
(1956)

(1956)
(1956)
(1956)
(1959)

Miscellaneous

(1950)
(1951)
(1957)
(1965)
(1968)

(1956)

(1957)

(1959)

(1963)

Mechanization, project planning and management

The selection and operation of land development and
agricultural machinery

Machinery training and advisory services
Machinery maintenance
Farm implements

{.ist of manufacturers of hand and animal operated farm
implements

Progress and economic problems in farm mechanization
Survey on the farm machinery situation in lurope
Illustrated glossary of rice processing machines

Agricultural engineering training and education in Africa

International directory of agricultural engineering
institutions

Report on the Regional Technical Meeting and Training
Centre of Farm Mechanization and Workshop Problems -
Cevlon (19 September - 14 October 1955)

Report on the Near Fast Regional Praining Centre on
Farm Mechanization Land Development Workshop
Problems - 1lgapt (17 September - 13 October 1956)

Report on the South American Regtonal Training Centre
on Problems Relating to the Pse and Maintenanee of
Agricuttural Machinery and for band Development -
Chile (24 1"ebruary - 22 March 1958

Report on the Farm Machinery Training Centre at Fahs
Tunisia (5 June - 26 September 1963)




ID/WG.40/21 ACTIVITIES OF THE ECE's COMMITTEE ON
AGRICUI.TURAL PROBLEMS IN THE FIELD OF
AGRICUIL.TURAL MACHINERY

The Committee on Agricultural Problems of the Fconomic Commission
for Furope is entrusted with the main responsibility for studying technical
aspects of apphcation of agricultural machinery. Within this Committee
operates a Working Party on Mechanization of Agriculture. This Working
Party prepares reports on the manifold aspects of mechanization in agri-
culture and, therefore, it sees mechanisation from the user's point of
view and not primarily from the point of view of production of agricultural
machines. The main stress is given to general questions such as automation
in agricultuz'g\ or economic ngpects of mechanization. The Working Party's
activities have led to the publication of forty-two studies and a number of
reports, These studies can be found in the series coded AGRI/MECH and

the full list is annexed to the present note,

In fulfilling the tasks entrusted to it, the Working Party has organized
numerous study tours. During these tours the participants have the
possibility of visiting agricultural institutes, test stations etc. The
next study tour will take place from 14 to 24 September 1969 and is organized

by the USSR.

For more details see the last report of the Working Party (AGRI/314
and also AGRI/298).

Another activity of the ECE in the field of agricultural machinery is
taking place within the Group of Experts of Farm Rationalization. This
Group of I'xperts studies the adoption of modern techniques for decision-
making, planning and controlin farm management and the introduction of
mathematical methods in that field ete. The Group has also undertaken the
preparationof a "Multilingual glossary of terms related to farm rationaliza-
tion'. IFor more details see the last report of the Group of Experts

(AGRI/295).
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In conclusion, it can be said that while the activities of the ECE's
Committec on Agricultural Problems are not directly related to the manu-
faciure of agricultural machinery, which is of primary intcrest to UNIDO's
Expert Group Meeting on Agricultural Machinery Industry in Developing

Countries, its activities are adjacent to it.

1956
1956
1956

1956

1956
1957
1957

1957
1957

1958

1958

1958

1958
1959

1959
1959

1960
1960

Working Party on Mechanization of Agriculture
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AGRI/MICI/1
" Crr.1
AGRI/MECH/2

AGRI/MIECH/3

AGRI/MITCTH/ 4
AGRI/MECT/5
AGRI/MECTI/ 6

" Corr, 1

AGRI/MECH/7
AGRI/MECI!/8
AGRI/MECH/9

AGRT/MTECTH/ 10
AGRT/MECTI/ 11
AGRI/NTECH]12

AGRI/MIEECTI/ 13

AGRI/MIEECT/ 14
(and Add. 1)

AGRI/MIEICH/15
AGRI/MIICH/16

"

Methods of green fodder conservation.

Harvesting and conservation of maize
stalks for forage.

The yard and parlour svstem in milk
production in the U K,

Rice harvesting.
Mechanization of dairy farms,

Harvesting and storage of the more
common cereals,

Corrigendumn,

Harvesting transport and storage of
green foddor in mountainous regions,

Harvesting and conservation of green
fodder in div regions,  (Stepanov)

Effects of farm mechanization on horse
numbers in Furopean countries,

Harvesting and storage of grain maize,
Miling methods and milking machines.

Mechanirsntion of the cultivation and
harvesting of sugar heet.,

The cleaning and sorting of grain.
The general problem of transport on
the farm,

Potato harvesting (West),
Mechanization of the application of
chemical fertilizers in the form of
liquid.




1961

1961

1961

1962

1963

1963
1963
1963
1963
1964
1964

1965
1965
1966

1967
1968

1968
1965

1968

1968

1968

AGRI/MECH/17 E.F.

AGRI/MECH/18

AGRI/MECH/19

AGRI/MECH/ 20
AGRI/MECH/ 21

AGRT/MECTH/ 22
AGRI/MIICH/ 23
AGRI/MIECHT 24
AGRT/MECH/25
AGRI/MITCH/ 26
AGRIU/MECH/ 27

AGRI/\MECH/ 28
AGRI/NITCH/ 29
\GRT/NMECH/ 30

AGRI/MIECH/ 31
AGRI/MECH/32

AGRI/MECH/33
AGRI/MECH/ 34

AGRY/ MECH/35

AGRI/MECH/36

AGRI/MECH/37

Modern methods of cultivating and
harvesting of main vegetables in
field production.

Mechanical equipment for ficld drainage
and ditching. (Culpin)

Modern methods of cultivation and
harvesting of the main vegetables under
glass. (Shipway)

Tractor needs for large-scate farming,
(Ukrainian S5R delegation)

Irrigation by canals and sprinklers.
(Carlo Santini-Italy)

VMoechanication of land clearance.

Tandem tractors,

Seed drills (Rauschery + Corr. 1 (I7, only)
Automation in agriculture.

Mechanization of poultry keeping.

Ilquipment and mcthods used to control
soil erosion

Self-propelled chassis,
Vechanization ot the cultivation of peas.

Aaking high s silage from grass and
feguminous crops.

Mechanization Hf fruit harvesting,

Basic concepts in connection with the
cconomics of mech, of agriculture,

Methods of weed and pest control,

Methods and cquipment for the application
of fertilivrs and Time,

Methods and cquipment for drying of
| . 1y

green feed (sec NGRIJWE. 2183/ Rev, 1)

Mechanisation of loading, unloading and
transport operations inagricelture
(see NGRY WP, 27100)

Mechanization of maize harvesting for
grain (sce \GRI/WP, 2/94)
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a 1969 AGRI/MECH/38 E.F.R. Air-tight storage of high-moisture grain
(see AGRI/WP. 2/99)
1969 AGRI/MECH/39 " PTO driven machines for rotary
cultivation of the soil,
1969 AGRI/MECH/40 " Frost damage and its prevention
(see AGRI/W 1. 2/110)
1969 AGRI/MECH/41 " The consumption of rnechanical energy

in crop production (sce AGRI/WDP, 2/
Working Paper No,49)

1969 AGRI/MECH/42 " Economic aspects of the mechanization
of dairy farms (sce AGRI/WP, 2/108)
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Country
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Colombia
Ghana

India

2
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4

5

6 Iran
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8 Pakistan (West)

9 Sudan

0 Syrian Arab Republic
11 Thailand
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13 United Arab Republic

14 Venezuela

M. Maghraoui

A. Ossandon-TI.autaro
M. C. Cardona

M. K. Dame

K.S. Prabhakar
Farrokh R. Moasser
M.J. Wanjigi

N. Dimick

A.R. Ali Galy

Author

1.. Koudsi

M. R. Debriddhi Devakul
C. Kirag

M. A, Fl Naggar

R.D. Cortes







- 205 -

1. STATUS OF AGRICUL TURAI. MACHINERY INDUSTRY
IN AT.GERIA

by M. Maghraoui
Director General
Office National du Materiel Agricole
République Algdricnne Democratique et Populaire

Algeria

Area: 2,376,000 km®
Population: 12,000,000 inhabitants

Algeria is divided into two distinet parts: the northern part consisting
of plains and mountains, and the southern consisting of vast expanses of
desert (the Sahara). Ninety per cent (90%) of the population is concentrated
in the northern part, which constitutes less than 12 per cent of the total

territory of Algeria.

A large variety of soils is found: the ""Telle' (well watered clays and
marls), the "Fen” (heavy clays), the "Hamri” (light and reddish soils), the
"Djebel” (stony soils which are difficult to cultivate), the "Rimel" (sandy
soils), the "Chott' (chloride-rich soils), and surface layers of limestone

and gypsuin,

Algeriats principal economic activity is agriculture. The agricultural
potential can be increased, but is limited by the climate and the irregularity

of rainfall during the vear,

Algerian agriculture is structurally non-homogencous. It includes both

a4 modern and a traditional sector,

The modern seetor corresponds in structure to the former colonial
agricultural holdings, which were nationalized shortly after independence

and organized into self-managing entities.

The present private sector is also an outgrowth of the colonial period.
It arose during that period, when the local inhabitants were driven back into

the hillsides and mountains, and on to land least suited for cultivation.
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A, The self-managing sector

This sector consists of 2,000 agricultural holdings which occupy less
than 16 per cent of the agricultural area of Algeria but which cultivate 33

per cent of the more productive agricultural land,

The production strueture is stili very similar to that which prevailed
during the colonial period. Thus, the self -managing sector engages littie
in the raising of foodstuffs or livestock, but works a large proportion of
the lands devoted to the cuitivation of export products (90 per cent of the
vineyards, 48 per cent of garden vegetables and 46 per cent of industrial

crops).

The cultivation of fertile land and the use of modern methods of produc-
tion (mechanisation, irrigation, fertilizers) enables this sector to obtain

vields greatly superior to those of the traditional sector,

Thus, although it cultivates only 27 per cent of the sown surface, it
produces 35 per cent of the cercal crops. It plays an essential role in the
country's agriculture by providing almost 60 per cent of the gross agricultural
revenue and employing approximately 20 per cent of the labour engaged in

this form of activity,

At present there is an urgent need to reorganize agricultural production
which is almost totally geared toward export. This export-oriented agri-
culture is very vulnerable, The most economically vulnerable factor in
this agriculturc is the export of wines whieh, until 1965, represented more
than 60 per cent of the value of Algerian agricultural exports. The tradi-
tional and profitable markets for this product have since considerably di-

minished in number and importanee,

Supplving this scctor with an ever increasing number of qualified workers,
extending the area of irrigation, and increasing the use of Algerian made
industrial products (tractors-fertilizers) will facilitate this reorganization

and provide a new impetus to the sector.
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B. The private sector

Generally speaking, the private sector corresponds to the traditional.

It should be pointed out, however, that there are private holdings large

enough to employ modern means of production.

This sector occupies 67 per cent of the tilled area and supplies 40 per
cent of the revenue accruing from agriculture. It employs over one million
persons, of whom 587,000 generally work on poor soil with primitive means.
The plots arc overworked, and as 1 result erosion occurs. They are,
furthermore, generaily small and are often fragmented: thus 423 small-
holders have plots of less than 10 hectares, 147,000 farmers have holdings
of 10 to 15 hectares, while 17,000 large proprietors have holdings of more
than 50 hectares. Altogether, these holdings cover 4,660,000 hectares,

exclusive of common pastures.

Agricultural activity in the private sector is first of all aimed at satis-
fying local needs. This sector produces foodstuffs of which the fellah con-
sumes the greater part and sells only a very little to the outside. The
smallness of the plots and the lack of financial means for buying agricultural
machinery and fertitizers make it very difficult to increase crop yield and

properly feed the family.

This agriculture takes the form of animal husbandry combined with the
cultivation of cereals, dried vegetables and fruit trees in the Tell, and of
migratory herding in the steppe. Cultivation and animal husbandry are

generally extensive,

By taking appropriate measures to increase the available surplus in
this sector it will very probably be possible to increase family earnings and

integrate this agriculture based on the production of foodstuff into the national

economic activity.




IL.and distribution

Self-managing Private Public Total
sector sector sectot
(ha) (ha) (ha) ha Yo
Land used in
agriculture 2,302,280 40,147,110 - 42,444,340 17.9
Wooded areas 107,280 301,040 2,016, 000 2,424,320 1.2
Alfalfa
grasslands - - 3,036, 660 3,036, 660 1.0
Non-arable
land not
used for
agriculture - o 189, 645, 330 184, 045, 830 79.9
Total areas
for Algeria
as a whole 2,409,560 40,448,150 194,608, 490 231,556,200 100.0

The public sector includes communal and State property, urban regions etc.

Farm mechanization in Algeria

The holdings within the self -managing sector are quite well mechanized.
These holdings are equipped with machinery ranging from implements used
in the cultivation of soil to those used for harvesting, sub-soil ploughs,
stubble ploughs, ploughs, harrows, tractors, sprayers, reaper-binders,

combine harvesters, stationary threshers, pick-up balers,

The National Bureau of Agricultural Equipment (ONAMA) is responsible
for the acquisition, maintenance, and repair of this equipment, 1For this
purpose it maintains workshops scattered throughout Algeria.

Training is offered to improve the qualifications of the users of this
equipment on the farms. The trainees are usually farm workers.

There is great variation in the range of crops raised on these farms,

Some farms cultivate several varieties of crops, while others raise only

one or two ¢crops.
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The policy towards agricultural machinery industry

The purposc of the National Corporation for Mechanical Fngineering
(Société Nationale des C'onstructions Mdccaniques), established in 1967, is
the construction of mechanical equipment, and agricultural equipment in

particular, This agency will begin production in 1972,

There are other State agencies, less important, which manufacture
agricultural equipment, such as harrows, trailers etc. One of these is the

Sociéte Ben Badis,

DEGREES OF MECHANIZATION

Source: Ftudes Statistiques (MARA), Série verte Nos.5, 6, 7. (Statistical
Studies-MARA, Green Series Nos, 5, 6, 7).

(a) Number of agricultural machinery units

Socialist sector

Four-wheeled tractors 16,168
Caterpillar tractors 7,745
Combine harvesters 2,800
Stationary threshers 760
Reaper-hinders 575
Mouldboard and disc ploughs 30, 346
Vinevard ploughs ) 4,122
Ridgers 1,290
Clearing attachments for vineyard ploughs 1,900
Weeders 4,032
Disc harrows 7,803
Cultivators 1,929
Stubble ploughs 2,313
Harrows 9,952
I.and rollers 2,235
Fertilizer distributors 2,337
Seed drills 3,662
Dusters 4,940
Spravers 9,226
Mowing attachments 2,752
Swath turners 1, 900
Pick-up balers 1,398
Trailers 9,705
Breaker ploughs 402

Sub-soil ploughs 680




Private sector

Four-wheeled tractors 22,662
Caterpillar tractors 1,145
Combine harvesters and threshers 2,160
Ploughs (greater than 25 cm)

mechaniealliyv driven 39,357

antmal drawn 20, 935
Ploughs (smatler than 25 cm)

mechanically driven 32,100

antmal drawn 327,690
Sub -soil ploughs 2,905
Breaker ploughs 3,690
Disk harrows 9,920
Mowing attachments 10,050
Rakes 4,050
Dusters, knapsack 1, 250
Dusters, animal drawn 3,015
Dusters, mechanically driven 1,315
Sprayers, knapsack 1, 260
Sprayers, animal drawn 6, 725
Sprayers, mechanically driven 1,585
Seed drills 704
Fertilizer distributors 1,650
Reaper-binders 7, 960
Two-wheeled tractors 340
Trailers 15,150

Self-managing scctor

Four-wheceled tractors 1,100
Caterpillar tractors 560
Combine harvesters 350
Stationary threshers 60
Reaper-binders 80
Ploughing equipment 2,100
Ground breaking equipment 85
Surface-working equipment 1,600
Dressing equipment 35
Harvesting ~quipment 75
Transportation equipment 200

(b) Type of machinery and equipment used

In the private sector the four-wheeled tractor plays an important part.
Of the total number of tractors less than 5 per cent are caterpillar tractors,
At the same time 40 per cent of all tractors in the socialist sector are

caterpillar tractors, of which 20 per cent are vineyard tractors.
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Ninety-five per cent of the combine harvesters are of the bagging plat-
form type. There are very few hillside type combine harvesters, The most

common cutting width is 4.20 m,

For ploughing, the private sector seems to use the mouldboard plough,
whereas the socialist sector prefers the disc plough (60 per cent of the

ploughs).

Disk harrows are in great demand and are often preferred to ploughs for

cultivating to a depth of 15 to 20 cm.

Gravity fertilizer distributors are often preferred to centrifugal ferti-

lizer distributors
Dibbling machines are more commonly used.

Jet sprayers are used for covering large areas, and port:Lle sprayers

for orchards and vineyards.

The use of knapsack sprayers is of some interest, The importance of the

use of aircraft in spraying pesticides should be noted.

(c) Model popularity and current requirements (sce paragraph b)

At present tractors in greatest demand arve the 45 h.p. and 65 h.p.
tractors. The most desirable cutting widths in self-propelled combine

harvesters arc 3.60 m and 4. 20 m,

In other machinery the preference is for:

- Tandem disk harrows

- Dibbling machines

- Gravity fertilizer distributors

- Sprayers with 6 m booms

- Ploughs with 3 and 4 shares

- Ploughs with 5 and 6 discs

- Disc harrows 16/32 and 20/40

- Two-wheeled trailers

. Vineyard ploughs with 4 and 6 ploughshares




Current requirements are:
q

Socialist sector

Four-wheeled tractors
Caterpillar tractors
Combine harvesters
Stationary threshers
Reaper-binders
Mouidboard ploughs
Disc ploughs

Disc harrows

Fertili -er distributors
Spravers

iinapsack dusters

Sced drills

Trailers

Private scector

Four-wheeled tractors
Caterpillar tractors
Combine harvesters
Mouldboard ploughs
Disc ploughs

Disc harrows

Trailers

Seed drills

(d) Future requirements

Ploughing equipment

Surface working cquipment

Sowing cquipment
Fertilicor equipment
Dressing equipment
Trailers

Combine harvesters
Pick-up batlers
Reaper-binders
Stationary threshers
Hayv making cquipment
Four-wheeled tractors
Caterpillar tractors

2, 200
600
500
100
200
700
900

1,200
300
600

1,200
600
200

2,000
100
500

1,000
230
400
100

30

4, 500 units

6, 500
2,500
4,000
7,500
1,500
600
500
400
350
300
4,000
2,000

During the next 10 vears the theoretical annual requirements will be:

1"
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MANUFACTURE INDUSTRIES AND RELATED ENTERPRISES

(a) Industry for the manutucture of agricultural machinery
(source — Ministry of Industry)

There are three principal manufacturers of agricultural equipment.,

- The S.A.C.R.A., whose annual production is:

Mouldboard ploughs 100
Disc ploughs 450
NDisc harrows 550
Chiscls 100
Cultivators 30
Swing ploughs 600
Harrows, animal drawn 300

Production varies with demand.

- The Ben Badis firm, whose average annual production is:

Clearing and ground breaking equipment 20
Mouldboard ploughs 100
Cultivators 100
I"ield rotlers 80
Trailers 75

- The C.A. 1. M.A. firm. This firm manufactures crop-dressing
equipment, output varying greatly in accordance with demand. Two
hundred and fifty (250) to five hundred (500) units per year.

A tractor and engine factory is currently under construction, which will

build 6, 000 tractors: 4,000 four-wheeled tractors and 2, 000 caterpillar

tractors.

It will also build 10, 000 engines of various capacitics. 1’lans are also
being made for the construction of agricultural machinery plants.

Finally, there are also two tractor asscembly plants.

One four-wheeled tractor plant assembles 1, 200 tractors a vear, and one
caterpillar tractor plant assembles an average of 400 tractors a year.

The Bourderons (\nnaba) firm builds or assembles animal drawn equip-
ment, mouldboard and disc ploughs, stubble ploughs, disc harrows; produc-

tion capacity is about 4, 500 tons.




The Dahmoun (Rouiba) firm produces the same equip

ment as the Ben Badis

firm, but it operates on a semi-handicraft basis and its production is very

low.

The I.epori (Oran) firm builds agricultural trailers and storage tanks.

(b) Other

related engincering enterprises

There are two plants for assembling service vehicles and touring cars.

Plants for the assciubly of hydraulic pumps:

(c) Other

The Gasquet, Pepin et Coqg firm builds and assembles pumps and
COmMpressors.

The Diesolee firm assembles injection pumps.

The Cimor firm builds vertical pumps at the rate of 300 units

a year.

The CAPMA firm builds vertical, piston, gear, pressure and
other pumps.

The Blachére Company builds centrifugal and compression pumps.
SIMIA builds vertical pumps.

The Pompes Algeriennes builds vertical and horizontal pumps
(Guinard licence). Production is at the rate of 5,000 horizontal
pumps and 150 vertical pumps a year,

The Société Industrielle Blectromeécanique builds two types of
water pumps.

related and supporting industries

Manufacture of tubes and pipes by the Société National de Siderurguse

(S.N.S.).

Vianufacture of boiler valves, other valves, couplings, sprinklers

etc., by the S. M. Metal firm.

Plans are being made for the construction of a universal forge with an

annual production ¢

apacity of 700 tons of agricultural implements and 250 tons

of mechanical hand tools.

TRENDS IN POLICY CONCERNING THIY AGRICULTURAL

MACHINERY INDUSTRY

(a) Incentives provided by publie authorities

The existing incentives are very limited: however, the entry into force

of an investment code has resulted in a significant participation of private
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national capital in industrial development through the establishment of small
industrial enterprises in all industries; nevertheless participation in the

engineering and related industries remains smaltl.

Financial incentives have taken the form of equipment loans to small and
medium-size farming enterprises. These financial loans, together with those
allocated to the self-managing sector, make it possible to make large-scale
purchases of agricultural equipment and therefore encourage the flow of in-

dustrial goods manufactured in Algeria.

The Government has approved the establishmer  of a national office of
agricultural equipment which will operate the State's largeyr repair shops.
This office will purchase agricultural equipment oun beh 1f of the self -managing

agricultural sector.

(b) Research, design, development and testing institutes

In 1966 it was decided to establish a research and testing centre for
agricultural machinery, but, owing to the lack of money and staff the centre

never materialized.

Nevertheless, with the establishment of the National Office of Agricultural
Equipment, one of whose functions is the conduct of research on agricultural

machinery, the centre will doubtless be organized by 1970,




2. STATUS OF AGRICULTURAL MACHINERY INDUSTRY

by A. Ossandon-l.autaro
Ing. Agronomo
Corporacion de Fomento de la Produccion
Santiago de Chile

1. GENERAL PATTERN OF AGRICUL.TURE

A. Capacity for land use in Chile

Area
(thousands of
hectares)

(a) Arable land without serious limitations 6,196.0
(b) Arable land subject to limitations 5,728.0
(c) TLand which is not arable but offers perennial pastures

associated with annual pastnres and mountains with

zerophhtic vegetation, allowing permanent grazing

of sheep ¢t 4,365.0
(d) T.and whici is not avable but provides annual pastures

associated with mountains and scrophytice vegetation,

guitable Tor scasonal graszing 16,737.0
(e) Tand which is not arable but supports trees and

vegetation parth usable for timber 20,443.0
(f) Non-agricultural land 20,707.0

Total areca of the country 74,176.0

Cereals which are grown on 18 per cent of the arable area include
wheat, barley, oats, rice, maize and rve, Pulscs include vetceh, heans,
chick-peas and lentits, Tubers and roots include potatoes and beets,  In-
dustrial crops include sunflowers ("maravilla"), raps, flax, hemp and

tobacco. Pasture land accounts for 60 pel cent of the arable area,

B. Distribution of farm land by size of farm

With regard to agricultural land ownership, land distribution and the

size of holdings in Chile, the dominant characteristic has been the existence
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of a large number of small agricultural holdings accounting for only a small
share of total arable and irrigated agricultural land area. On the other hand,
a large part of this area is distributed among a relatively small number of
owners, this irregular distribution being one of the reasons which led the

Government to introduce a programme of land reform,

C. Population and current agricultural practices

Pogu lation

The growing rate of urbanization has been one of the most marked
characteristics of the demographic picture in Chile: the rural population
has decreased substantially and it is expected that three quarters of the

population will live in urban arcas in 1975.

Agricultural practices

It mav be said in general that, in the case of small farms of low profit-
ability, animal-drawn machinery is used, all of it made in the country.
The preferred animals arve the horse in the central area and the ox in the

southern arca,

Studies arc being carried out in order to find efficient equipment for
working this type of holding; currently being tested are animal-drawn
implement-carrying bars, various kinds of small cereal harvesters and

other machines

The other agrieultural holdings are worked with tractors and tractor-
drawn equipment: it may be said that, in general, the equipment and systems

used are technologically up to date,

2. PATTERN OF FARM MECHANIZATION

A. Stock of agricultural machinery

Machinery Units

Tractors up to 35 h.p. 8, 507
Tractors of 36 h,p. and over 13,800




Machinery (cont. ) Units

Mechanically-drawn ploughs 17,370
Animal-drawn ploughs 2617, 835
Disc harrows 21,017
Seed drills 9, 225
Self -propelled harvesters 3,713
Stationary harvesters 4,926
Reapers 12, 543
Rakes 9,118
Binders 5, 344

B. Pattern of mechanization and machinery used

The Chilean Development Corporation (Corporacion de Fomento de la
Produccion) has carried out a study relating the cultivated area of the country
to the number of machines in existence, In general terms, the results were

as fcllows:

Area per machine (average)

201.2 ha cultivated per tractor

495.8 ha of cereals or similar crop per self-propelled harvester
129.8 ha of sown pastures per reaper

555 1 ha of sown pastures per mobile binder

In the most highly mechanized areas the number of hectares cultivated

per tractor is 123.3.

C. Production of agricultural machinery

The following types of agricultural machinery are being manufactured in
the country in quantitics capable of supplying the nceds of the market:

Animal-drawn ploughs

Animal-drawn harrows (disc, spring-toothed etc.)

Planct tyvpe cultivators

Animal-drawn hay rakes

Animal-drawn reapers (assembidy)

Sprayving cquiptient tor herhicides and pesticides, operated by
power take-off ormotor, with a tank capacity of 15,000 litres

Shoulder paek sprayers without motor

Sprayers with a capacity of 2,000 litres
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Hammer mills

Attachments for self-propelled maize harvesters
Rotary cutters

Grader blades

Sub-soilers

Field cultivators

Water pumps

Manure gpreaders

Fruit-sorting machines

Automatic feeding machines for poultry
Incubators for chicks

Wine-harvesting equipment

Potato planters with fertilizer-spreading attachment
Discs for ploughs and harrows

Broadcast system fertilizer spreaders

Maize shellers

Graders of up to 2,5 cubic yards capacity

Disc ploughs with three-point coupling

Dise harrows, tractor-drawn

Every year the country has to import agricultural machinery to supply

the needs of farmers, and these imports can be estimated as follows:

Machinery Units
Tractors 2,400
Ploughs (tractor-drawn) 1,300
Harrows (tractor-dran) 1,200
Seed drills N 240
Self -propelled harvesters 240
Maize harvesting attachments 75
Choppers 180
Reapers 360

. Hay rakes 180
Balers 240
Fertilizer spreaders 250

The country obtains supplies of agricultural machinery from the markets
that offer the best prices; accordingly, the greatest imports of tractors come

from the Furopearn market; the same applies to gelf-propelled machines.
Price is onc of the principal factors considered in our country with
regard to the authorization of imports of agricultural machinery: accordingly,

the importation of equipment incorporating advanced technology that would




signify an increase in price is not always permitted when it is possible to
replace it by means of simple equipment.
The present trend is towards a continuous increase in the power of trac-

tors: most tractors imported have engines of more than 60 h.p.

There is no doubt that the land reform being undertaken by the country
will lead to an inercase in the demand for wgricultural cquipment,
The demand for agricultural machinery during the coming quinquennia

has not yet been determined. work on this subject is in hand,

3. MANUFACTURING INDUSTR IS AND AUXILIARY INSTA1.LLATIONS

A. Industries manufrcturing agricultural machinery

The Chilean Development Corporation (CORT'O) carricd out a study in

order to ascertain production possibilities and to obtain information from

industrialists alreads manufacturing agricultural machinery, hoth regarding

their expanston or diversitication plans and the difficultics they were en-
countering in this tvpe of production.

The study made by the Development Corporation showed that the country

had technical capacity and installations that could be made use of in the manu-

facture of agricultural machinery, however, there was not sufficient expansion

in this type of industry, for the tollowing reasons, among others:

The lack of 1 svstem of Toans to enable the farmer to buy national
so that manntacturers could not compete with imported

products,
marketed on a medium-term hasis

equipment, which was generally
(3 to 4 years) with louns granted by the foreign supplier through the
Corporation;

o the market by the manufacturer, with the result

Lack of knowledge «
planned Tor small areas in

that production and snles targets were
the immediate vicinity of the factory:

The lack ol a suitable system for the distribution of machinery

throughout the country.
The lack of gt idance to ensure that industrialists would manufacture
certain equipraent and models in accordance with the requirements

of the country's agriculture;
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The lack of technical assistance, with particular reference to
the design of equipment suitable for national agriculture;

The inability of some factories, despite idie installed capacity,
to produce eeconomically and efficiently as their equipment was not
suited to the manufacturing processes or was ohsolete,

The inability of national manufacturers to produce for stock owing
to the tack of financing.

At the moment there are twenty five factories manufacturing agrieultural

machinery distributed throughout the country. Half of these are taking part
in the Corporation's programme for the manufacture of agricultural machinery,

which is described in section 4.

The equipment being manufactured is indicated in seetion 2 C.

B. Related engineering industries

Before referring to related engineering industries, it should be re-
membered that Chile is a producer of raw materials, including iron and

steel.

The country has many factories that can manufacture parts of machines;
there are foundries for iron, steel and non-ferrous metals that produce
articles of good quality. Most of these are concentrated around the capital,

but there are some in various provinces.

Our country is developing an automobile industry, so that subsidiary

industries are well advanced.

4. POLICY FOR THE AGRICUL'TURAL. MACHINERY INDUSTRY

A. Covernment incentives

With the aim of stimulating the manufacture of agricultural machinery,
the Development Corporation formulated a programme aimed at givine this

type of industry suitable incentives; its objectives arc as follows:

(a) To supply our agriculture with machinery that the country is
capable either of producing completely or of assembling;
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) The most impartant projects being carried out within the pro-
gramme are those ‘or the manufacture of:

Ploughe ansd harrows (under licenee from Ransomes),
Minder e - ape s choppers, side discharge rakes, hay balers
and sidary catters
Atta: heents ‘ot welf propelied maize harvesters,
seed dritie ©o cereals, equipment for small holdings, meadow
Fogyne: alnrs
t uitivators
Ihe aessmbiv of self-propelled harvesters for cereals.
Al the moment the Corporation has already received projects for the
mamfacture of the (bove mentioned equipment and it is making a selection

ared amseanment of the various applicants,

Ihe sstablishment of the 'National Register of Manufacturers of Machinery"
in the Deseiopment Corporation has been an important incentive to industrialists

in the countrs manufacturing agricultural machinery,

Ihe reason for this lies in the fact that some 80 per cent of imported
machinery s marke d with the aid of credit granted by the foreign supplier.
[he establishment of the "register' allowed industrialists access to a very
advantageous line of credit for the marketing of their products and thus enabled

them to compete with imported machinery.

On the other hand, the National Committee for the Mechanization of
Agriculture, a body that inter alia vegulates imports of agricultural machinery,
does not permit imports when there is some equipment manufactured in the
country which in point of quality, efficiency and price is competitive with the

foreign product,

{ astly, the Chilean Development Corporation is participating directly
in the development of this type of industry by means of a capital contribution,

ax is the case with "Ransomes Chilena'', a factory for ploughs and harrows.

B. Research, design, development and experimental centre

The Development Corporation is in the process of setting up a National

Agricultural Mechanization Centre.
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The Centre is situated in the town of L.os Andes, 70 km from the

capital.

An agreement has been made with the United Kingdom National Institute
of Agricultural I'nginecring (NIAE) to obtain the technical assistance required.
For this purposc the Institute has twice sent an expert to Chile and will

shortly be scending an expert for a period of two years.

Studies of mechanization of various types of cultivation have been carried
out and testing of both domestically manufactured and imported equipment

is continuing.

It is a matter of national policy that any agricultural machinery to be
imported, of a make or model not previously brought into the country, should
be tested at the C entre, chiefly from the point of view of ensuring that it is

suited to Chilean farming conditions.

With regard to domestically manufactured machinery, the prototype must
be tested at the Centre so that any modifications that seem necessary may be

made before marketing is authorized.

Chile does not have the technical personnel to design cquipment. Most

of the machinery manufactured is copied from imported models.

The Development Corporation has encouraged industrialists to seek
licences on royalty terms, with a view to the technological improvement of
the equipment manufactured or which it is proposed to manufacture. Discs
for ploughs and harrows, for example, are made under licence from
W.A. Tyzack and Co. Itd., of Sheffield, Iingland; sprayers arc to be made
under licence from John Bean (F.M.C.) of the United States; hammer mills

have been made under licence from Wetmore (United States) etc.

In this way, it is hoped parti to rmake up for the l

gistance and at the same time to keep up to date with technical progress.




C. Future needs

The principal constraint on the development programme is the limited
Chilean market, the effect of which is that the quantities to be manufacuired
are uneconomic if wholly manufactured within the country. Integration avd
complementation with other countries is therefore being encouraged, instead
of complete manufacture; this applies to advanced machinery such as self

propelied harvesters, binders etc.

Technical assistance, especiaily for the existing industry, is given
importance within the current programme and an effort must be made to

raige the level of qualifications of Chilean personnel.
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3. STATUS OF AGRICULTURAL MACHINERY INDUSTRY

IN COLOMBIA

by M ¢ (ardona

Ingeniero Industrial
Instituto de }.ento Industrial,

Bogoti, (olombia

1. GENERAL STATUS OF AGRICUI TURE

A. Geographical position and characteristics of terrain

Colombia has an arca of 1, 138, 414 km?2 and 17.5 miltion inhabitants

Studies carried out by various boaes in 1964 and covering ar av=s of

9 . . :
890, 000 km~, including the whole popu.ated area of the county - ehowed ket

()

(b)

(c)

(d)

(e)

(f)

(8)

\h)

) .
9607 ki<, or 1.4 per cent of the area studied, are s fabie for

intensive agricubtare and tockraising, with sinpes o0 0 5 pee
cent, free from crosion, oods ard salts b 0 ants

2
41,157 km=, or 6.0 per ot of the arci stushied soaral o

soils potentially suitabic © o agricullure and st ws oo sing
with slopes of 0-3 per ot subject to occastar g 1 wbivg et
not liable to ¢rosion, ardd «hich need to be rende o8 257 2o
cultivation:

72,235 km2, or 10 5 per ont of the a va stufict - eves
soils potentially suitablic o agriculture and stook - s sing
with slopes of 0-1 per cont not liable to erosmion s itk e cwlie
flooding and salts harmtu’ o plants, which niast fheea? we b
rendered fit for cultiva:ior

2 o

156,670 km=, or 22 7 per . ent of the area studiest - wnpoer o
goils liable to moderate erosion, with slopes o Ph e owwd
and needing to be rendervd it for cultivation

9 o
160,765 km<=, or 23.8 prr ent of the area «tuiest o csnaiet o
goils liable to erosion, it slopes of 26- 00 pey o eet

205, 362 km=, or 29,8 por oont of the area studicst » 4% s upane
of over 50 per cent, ar abile to erogion anedd woita? =
afforestation;

15,462 kmz, or 2.2 per cent of the area studied, with ¢ pue
of over 60 per cent, are lible to erosion and saitst « w o e
afforestation;

Some 28, 000 km?', or 4.1 per cent of the arva stusdiest . osdpind
of unproductive soils at heights of over 4, 000
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The mcsil Huplonente required fur such 2 quantily would be
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HINEEL AND TR MAKING

Vo The aguicctara machinery industiy

fhe metal sammiias tur g nkimie. im cxpanding acsl ;%r%gd} pf{%ﬁ?’i
caviompe trpe e of induatcoia ccpigunent il thets a ¢ atill a number of ob
stasira to the soanafas fare of heass M e s abilch i1 wil. e he sans tn
ey i fhe neas Trtars retabiis ineaffuaent markets to aliow ‘or adequate
CresssaEni e s ¢ B 2 v fhue therre 1w gtill ho mamufacture of tracines in
¥ ctepnbia theaegs the possibiiity of selting up amnemhbis plants has already
T Y 3 1 R AL Thete iw simo wotny interes! b the matufarture of low:
permr redd foas toe s fup o T hop oy, whivh could be provduced at o oot e
ger b oem bl e boorras Bites wo b ol pros jede a4 ¢ nn;;rivtr s iution to the

gep sy fo

Most of the Bypes of tmplements and tools required for sotl preparation
amed tiliage ate being produced in wufficient quantities to cover doni~atic
demand  Harvesting and product processing equipment is manufactured in

sm alivr gquantities sl rruc Boof 4 has to be dm sorted
1

Fhere ate no up to date statistics of production, so that we are unable
to give figures VD we van do s to list the equipment, implements and tools

now being manufactured, namely

milin harrows
thyeshers manure spreaders
that o hushers mattocks

grotn dovers picks

fibre svparators for sisal crow-bare

rice processing machines spades

trailevs gickivs

ploughx machetes
cullivators pickaxes

mevd Jdiilis AXUR
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gm ﬁgih and auviliary in%;trtgg

The ¢ olombian irowm and stee et is abie to meet the bulk of the
demarnd for atee s for the reanafay fure of agricnitural implements and tools,

excepd for o meahien S apes tal steele which it ie nevessars Yo tmport

With regar-d 4o patle arel apar e s Toor machines afyel tmplement s, the metal
marufactring tnduatrics have instalied capacit . for the manufacture of nearls

all implement parts aned a cortatn number of tractor parts amd apares,

A Incentives Emwid@!é by the Government

The industries producing implementa, tools and some types of processing
eguipment aatiafy the conditions for recetving tax concessions, including

100 per cent exemption from income tax up to this vear

Customs protection for Colombian manufacturers is really extremely
small, because Customs duties sn nearly all these products are only 2 per

cent ad valorem

Domestic producers are able to obtain credits from various financial
institutions, in particular, the Industrial Development Institute, which is

the State financial corporation

B. Agricultural machinery research institutions

There are a number of bodies in Colombia which tudy, promote,
finance, give technical assistance to and plan agricultural production, Some
of these have carried out studies of agricultural machinery requirements.
The Industrial Development Institute is now making « study of Colombia's

production and necds, with the advice of a UNIDO expert.

. Future needs

Since Colombia is essentially a farming country in which agricultural

and stockraising output constitutes about 10 per cent of the Gross Internal
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¥ urthe rmore. there are various makes, models and quantities of disc
plomaghe dies harrows, dimc and mouldboard ridgers, manure spreaders,

esed drilia  There are well over 200 wheel tractors in the private sector.

W Mechanization pattern and equipment used

The arva availabic for agricultural purposes is about 24,320,000 acres;
st W per et of thia arva is in the northern and upper regions. There
ar® shonst | 00 000 pereons cultivating 8 8 million acres (including cocoa
sl sher trere crope) O this cultivated arva, 120,000 acres are worked
By setosioced peoaer, 130, 000 acres by animal power and the rest by manual
power ernpior ing the sullans and the hoe Vast areas are therefore available
ot suitabic for mechantzation  [ree crops are generally not mechanized.

These are fous snaln categories of mechanization:

Gossrninent  Where a gove rnment organization, institution or semi-
goreinment st ganicalion goos into production of arable crops, the govern-
wmeet ginks in o oapitai for the purchase of various necessary machinery for
Ehr gmac growe Phe State b arms, Settlement Division, Brigade and the Volta
Biver tuthos ity ate cxamples In this case machinery of all types and de-
#x biptione a: e nade avaliabi tracklavers, wheel tractors and ancillary
wepaipencnt Tor land preparation through to harvesting and sometimes even

wp to proscasing, together with supporting transport facilities.




Some co-operative societies have endeavoured to own some tractors

and the Kumasi Groundnut Co-operative Association buys bullocks and
bullock ploughs for its members. the Emcot plough is usually used, but some
other makes are now appearing on the market, Rowcrop tractors are the

rule,
Individuals have bought quite a few tractors — rowcrop and walking.

The Governmernt has established a Mechanization Division which offers

custom hire service of agricuitural machinery for land elearing and primary
cultivations as well as harvesting and processing facilities at moderate
charges to all sections of the farming community.  The machinery is Zetor
wheel tractors, TG.160, 9 and BNT.60 crawler tractors and an admixture

of cultivation, harvesting and processing machinery.

Massey IFerguson, David Brown, Fordson and International Harvester
tractors are very popular; agency problems restrict /etor tractors only to

the Government Custom Hire Service,

C. Production of farm machinery

The level of production of farm machinery is very low. The local
blacksmith forges the hoe and some local matchets. He is also able to
make shares and some components of the bullock plough and other machinery,
such as disc plough cross-shaft and cultivator members for replacement
purposes: he is sometimes able to weld the old broken parts and straighten

out distorted components, Real assembly line production is practically nil,

One firm — Agricultural Engincers — engages in the manufacture of
agricultural hand tools and appliances such as garden forks, rakes, matchets,
head pans, watering cans, feeding troughs, battery cages, feeding hoppers,
and watering appliances for poultry. This firm is also assembling bullock
drawn implements: it manufactures the main frames of bullock ploughs
locally and plans to manufacture all parts locally as soon as possible. The

sanie firm is contemplating manufacturing the main frames of disc harrows

and tine cultivators from local materials in the very near future.
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Two firms are now assembling tractors imported partly knocked down,
These are the G, C.M,T. and John Holt Bartholomew (T.onhro) dealers in
Massey Ferguson and Fordson tractors respectively, These firms arve also
contemplating local assembly of bullock-drawn implements imported partly
knocked down, with possibilitics of complete local manufacture of same

according to future demands,

D. Popularity in design and present demand

Ghana now has to import all her machinery needs from overseas countries,
either direct or through local representatives.  Machinery has been imported
into the country that never served any useful purpose.  Some have stood th
test of time and achieved some measure of local acceptance.  In the field
of bullock-drawn implements, the Eincot ridger has been accepted for ploughing
and cultivation jobs. A more versatile version — sav a tool frame to take
a plough cultivater and seeding boxes = would he welcome, even if not a
pressing need  \bout 3, 000 bultock ploughs are =old annually with room
for expansion. The Masscy-l"erguson and Iord tractors are in popular de-
mand for farming purposes in the privaote and co-operative fieids. Deutz,
Zetor, David Brown and International Havrvester tractors are in Governmeoent
stations but have not much popularity with private organizations who have
not been able to handle them to advantage as yvet. ‘The Internationsd Harvester

is very popular in the timber extrection ficld.

E. Future demand (1975-1980) and trend in design

There is bound to be an increase in demand for wgricultural machinery
of the right type for application in the growing of sugar-cane, cotton, tobicco,
kenaf, rice and maize which are being pursued closels with expansion pro-
grammes to feed both humans and provide for the manufacturing industries,
It is estimated that about 200 wheel tractors will be reqguired annually in the
private sector alone, with possibitities of attaining 400 annuwlly between

1975-1980. The demand will be for the rowcrop type tractor, which must




be sturdy enough to do the work and £'and a reasonable degyes

misuse. This tractor should be simple in design with simpie

over-simplification must be avoided.

3. MANUFACTURING INDUSTRIES AND ANCIHLT ARY ¥ At 1 rvEEs

A Farm machinery manufacturig indust: <

At the moment, no farm machinery industries aws su b

One firm - Agricultural Fngineers, [inrited has 1us?

towards establishing a farm machinery industrs,

hand tools, garden tools and some parts of bullock «

implements, Assembling some partiy knocked dhormn HRige

is now carried out and it is hoped to start manuta

of the pumps locally in the very near future

Two companies arce assembling Fordson and Masss -

imported partly knocked dowrr. The same firme inteened saes cabo ag v

drawn impiements imporied partiy knog ked down

B. Other allied mg}n?m ;h‘wmg&ﬁ‘ Ses

A steel mill has been established at Vema e

steel rods, angle irons, and some flat sheets  The

a few component parts on request. There im as 30

but the ingots are exported. There are meta wos

refinery and clectrical industries.

Six vegetable oil mills ave situated ot Fatarss
Asesewa (lastern Rogion), Denu (Vodts Be gl
Region), Tamale (Northern Heglony and Hawse
duce copra oii (refined and wncfudy e o -

oil and shea butter,

manufas o

i
H

hope eventually o embark on manufacturing ¢ rtaw

&iﬁ*‘,g
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g POLICY TOWARDS AGRICULTURAT. MACHINERY INDU <TRY

A, Incentives by the Government

The pwoitoy of the Government of Ghara is to encourags e srate sulhms

ghage #8Rin the framework of a welfare state,

The ¢ apitsl Investiment Act, 1963, sets out benefits such as
f.garantee g rainst expropriation
Tranglor of ;n'nfitS;
#Be*tane s abroad:
* wgpital aliowances,
1iwewanc e for scientific research;
¥Ys+ on.essions on exports; and
¥ exsaption from property tax and rates.

@ #r.earch design and development and testing institut ey

Bha o« osgee t far Scietific and [ndistrial Research existse s - selne aa

S B a5 o o cnto various scientific and wndustrial prohies

% | e T

st w5 was = heen done in the field of agricultural rec b

s
4 g woulture has, over the vears, conducted atag s cuping
sk kewd € sest and accepted some machinery that mevt~ 5 s R
S wo wede fooators, disce ploughs, dise harrows, monab 3 g
e antsine harvester and a hos! of other impleneste RS
S eemseds o #3001 lw now vigorously beiny pursued by the MMiciss w beke
o aF g ¢ ke new v formed Steerimne Coramittee on Ve b
e owoees sitien at Kumasi and Legon are pursuing roseas sheasdidiy  wkk
e weorg eome agricultural machinerye They havoteses . o
esrm ek s aoBimet sy w0 also have some individuals, but dus ' 20w 0 ny
PR, . catablished testing institations, no scientifie tare e s ¥a e
e e weet ow available. Trials b farmers are the basis ¢ IR —

C. Need for the future

stk Wswa sl at the moment ma. afacture her own agrivuitucs  som

wigasr .« e perforce to look to outside supplies. It appesre ‘hus swsss
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market. The existing manufacturers are also likely to organize
themselves more efficiently as a result of keener competition.
These measures are likely to show results by the end of the
Fourth Plan ‘

(b) Tractors and power tillers industry has been included in the list
of priority categories and foreign exchange up to the full installed
capacity is atlowed to these units to import components from
abroad

(¢} The Government has also liberalized the allocation of foreign
exchange for the import of capital goods required by the existing
units

{(d) Five schemes have been approved for the manufacture of crawler
tractors in various ranges. These will be usetful for levelling
and normal agricultural operations in hilly arcas and sugar-cane
farms

(e) Tractors and power tiliers are being imported to fill the gap
hetween the present demand and supply from the indigenous
SOUrcCes.

(f) The production of different types of tillage implements is being
organized,

(g) Credit facilities are being extended to farmers for the purchase
of tractors and implements through co-operative institutions,
land mortgage banks etc,

Agricultural engineering has a pride of place in the engineering colleges.
Some colleges have been set up only for courses in agricultural engineering
and agriculture. Research institutions have also been set up to develop
new designs for implements, new techniques in farming, and for the develop-
ment of high vielding types of seeds Model farms and seed farms, which
also help to propagate new ideas and methods, have been set up. ‘Practor
tratning and testing stations have also been set up to test equipment scienti-
fleatly and thoroughiy prior to acceptance of the prototypes for regular
production  FPhis has helped in ensuring that imported equipment chosen for

production in India is suitable under Indian conditions.

e A\pro Industries Corporations set up in cach State are to provide sales
and after-sales servicee facilities for the various types of agricultural machinery
in use 0 the tarms and also to impart training in the maintenance and operation
of the agricultural machinery.,

Ffforts will be made to strengthen and ¢xpand the above-mentioned facili-

ties and organi-ations,




6. STATUS OF AGRICUIL.TURAL MACHINERY INDUSTRY

IN IRAN
by Farrokh R. Moasser

Arak Machine Building Plant,
Teheran, lran

GENERAL PATTERN OF AGRICULTURE

A. Geographical land distribution pattern

Iran has a total area of w.uat 1,650,000 km<=. It lics between 25° to 40°
North latitude and 44° to 64° East longitude. Over 50 per cent of total sur-
face is mountainous. Iran is predominantly an arid and semi arid country.
The rainfall varies from 6 to 200 centimetres. Agricultural lands of Iran
extend from 300 up to 1, 500 metres height above sea level. The majority of
this land is in the north (Caspian Sea), north-west (Azarbayjan), south

(Khuzistan) and the central plains.

Reflecting the rugged nature of [ran's terrain and climate, only 12 per
cent of the total arca is under cultivation, and of this only about one-third

is cropped each vear, the remainder being left fallow.

Generally, agricultural land occupies 7, 100, 000 hectares, of which

3.1 million heetares is irrigated and 4 million hectares is for dry farming

cultivation.
Food crops (including barley and pulses) 520,000 ha
Paddy 360, 000 ha
Cotton 350,000 ha
Vegetables 210,000 ha
Sugar-beet 115, 000 ha
Sugar-cane 5,000 ha

It mav be mentioned here that 31 million ha land is capable of reclama-

tion and development.

B. Distribution and size of holdings

The land reform in Iran, which was initiated in 1961 by His Imperial

Majesty Shahanshah Aryamehr, has completely reorganized the rural life



and the structure of the country. According to the latest statistics, the

number of owner cultivators is reaching the figure of 607, 291 persons.
As a result of the second phase of the land reform law, some 1,842, 218 farm

families are shifted from the crop sharing,

At the same time, according to the land reform law, there will be no
limit for the area in the ownership of mechanized farms. Quite a few farms
with an area of more than 1,000 ha exist, In the case of land cultivated in
dry farming, the average arvea is approximately 10 ha, while in the irrigated
lands, the average is estimated at about 5 ha.

It has been planned to establish farm shaving co-operatives in the Fourth
Development Plan, Pvery farmer will have a share in the co-operative
according to his lands. 'These establishments will be managed by agricultural

engineers and technicians.

(. Population and current agricultural practices

The population of peasants (1966) in [ran is about 186, 275, 000, which is
61 per cent of the total population and at the same time 49 per cent of the
total working population. The policy of the Fourth Development Plan is to
reduce this percentage to 46 in 1972, Owing to considerable variation o
climate in lran, there are almost all the usual lines of agriculture, fivestock,
food crops (especially wheat, barley and pulses), paddy, cotton, vegetables,

sugar-beet, sugar-cane, fruits cte,

“Within the past ten yvears, modern tractors and other farm machiner.
were introduced by lranian farmers, and now old practices of pioughtng as -
being replaced by modern pioughs, discs ete. In other farning oo fthoads
such as planting, plant conservation and harvesting, thery is g st
slow progress.  In the dry farming system, which s adopted oot 5o
wheat and barley, the practices are Hmited to ploughing, poanting o
harvesting, but in irrigation systems some inter-planting pyacticse ave

applied.
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Specifications

Rt Power tillers (5-7 h.p )
45-65 h.p. tractors, crawic: repe

W o 24 gl 8 3 bottom mounted - O bettors coss e
15 - 20 ¢m depth

P sisghe 3 bottom mounted 43 65 o tige

B Y vl Used both for land preparazios wad shegs
and bariey threshing, JH 07 1% % e
diameter above 50 ¢m

Toirnts iy 3 - 5 tons capacity

shts o ipaber One row

W Simple cvlindrical knapsack W
oper: ted

i For dryv farming as a hroad . asting

e onil eved For rice and other cervais

+  Production of farm machinery

oo Hmes e @ manufacturing facility for farm machiness se
T e sweds are met feom voports, In suome small wor el
et 2 ome o lran, a few simple farm implements such s e
L. eoaes - farm trailer, and simple spravers ate be g seges

#mess « me workshops only do the assembling work

5 tpuiarity in design and present demand

e ww wajor groups of tracters are required

P + % for paddy cultivation with their attavhed iomgas

' ‘< orth region of [ran
o oo power trocters 45650 ALl purposs fractas e
o idraulic systers, power take off | jue lee st

high efficiency 1narid and semi-avid cegioes #

it me -power tractors and crawler type in
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chanical equipment for example during 1967 they spent K £2,109 million
for the purpose During 1964 these farms used 42, 826 long tons of (nitro-
geovus and phosphates) fertitzers for 549, 550 acres, and the amounts of

fertilizers used cortinue to increase

The average size of small farms being only 8,42 acres, the application
of mechanized farming is rather slow and p oblematical, Normally, the
small farmers uge ox-driven ploughs, hoes, cultivators, hand-operated

pilantere  diilis, matehetg ete However, some of the small farms in

Weatern, Nyvanza, Central and Rift Valley Provinces own tractors and, apart
trom ploughing thetr own land, rent tractors to others. 1n order to facilitate
the progress of mechanization of small farms, the Agricultural Finance Cor-
peration, an autonomous body of the Ministry of Agriculture, kenya, has
been advancing loans to small farm holders for the purchase of tractors
siner varly 1967 By the end of 1968, the Corporation had advanced

K £291_ 000 as loans for purchase of 210 tractors with auxiliary equipments,
such as disc ploughs and harrows etc. These loans have, no doubt, infused
mew technology in the small-scale agriculture and helped in expanding their

productivity

PATTFRN OF FARM MECHANIZATION

Equipments used and their population

Agriculture in Kenya, particularly on large farms, is kighly mechanized.
According to the Statitistics Division, which conducts an agricultural census
on & yearly basis, the number of tractors and combine harvesters on large

tarme is as given in Table 2

I'he number of other agricultural implements and machinery in use is
sot avatlable It ik, however, believed that on average at least 1.5 ploughs,
i hattow and | trailer is available for each tractor In other words about

4, 800 tratlers, 6,600 harrows and 9, 900 ploughs (to be mounted on tractors)

would be available on large farms It is 2180 reported that the large farms




mechanical equipment each year.

spend K £2,109 million on replacement and

addition to their stock of

Table 2
Particulars cf mechanical equipment 1964 1965 1966 1967
Tractors

Wheel 4,976 4,886 5,345 5, 894
Crawler 807 5843 800 723
TOTAL 5,183 5,129 6,145 6,617

Combine harvesters
Self-propelled 483 502 575 596
Tractor drawn 444 408 455 444
TOTAL 9217 910 1,030 1,042

The number of agricultural machinery and implements in use on small

farms is also not available. According to reliable sources, however, about

600-700 tractors are available on the small farms.

Thus the total farm machinety pupuiation in respect of tractors and

harvesters in Kenya is as shown in Table 3,

Table 3

Mechanical equipment

No. in use in 1967

Tractors

Wheel and crawler

Combine harvesters

Self-propelled and tractor drawn

Trailers
Harrows

Ploughs (to be mounted on tractors)

1,200

1,140

1,200
9,900
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Manufacturing industries

There are eight factories in Kenya making agricultural machinery and
farm implements, viz: ox-driven ploughs, hoes, disc ploughs (to be mounted
on tractors), harrows (to be mounted on tractors), grass slashers, coffee

spraying machines, trailers for tractors and spares for ploughs and harrows.

Apart from these organized factories, there are a number of large scale
farms that make their own trailers. Trailers are also made by one of the

organized foundry works, though only on a sporadic basis.

These factories are well equipped with general purpose machines. The
estimated capacity and production of these factories for different itecms are

given in Table 4.

Table 4

Annual capacity and production of agricultural implements
and machinery in Kenya

Annual production

. Ex-factory
. , ) Annual capacity (1968) . )
Agricultural implements Unit of (sangle shift) price per unit
and machinety quantity (ng , of quantity
quantity ity Value v o
quantity (ex-factory) A
1. Ploughs - single
ox furrow Nos. 10, 000 12,000 44,000 4.0
2. Hoes dozens 100, 000 50,000 150, 000 3.0 (per
pes. dozen
pes.)
3. Ploughs (to be
mounted on tractors)
(a) 3 disc type Nos, N.A. 400 55, 600 122.50 - 145.0
(b) 4 disc type Nos, N.A. 400 66,640 143.175 - 115.0
4. Harrows (1o be
mounted on tractors)
(a) 14 disc Nos. N.A. 25 3,125 125.0

(b) 18 disc Nos. N.A. 25 4,625 185.00




Table 4 (cont.)

Annual produciion

Annual i 1968) By
Agricultural implements Unit of r‘(:?:glza:;z?:;y e i
and ma hi i ) g
" chinery quantity quantity anti Value ¥
1 %
quantity (ex-factor:
5. Coffee spray machines
(to be mounted on
tractors) Nos. N.A 50 17, bow et
6. Grass slashers Nos. N.A. 25 3,10 +
7. Spares of ploughs,
such as rear wheels,
stabilizer bars, shafts,
disc handles etc. - - - 10, 000
8. Driers for tea, coffee
and grains Nos. 100 41 5%, 000 g
& % W
9, Low speed general farm
tratlors
(a) 3 ton capacity
(i) non-tipping Nos. N.A, 90 21, 8 ird o2 W
(ii) tipping Nos. N.A. 166 42,1 & L
(b) 5 tons capacity
(i) nui-tipping Nos, N.A 35 16, nad RN
(i) tipping Nos. N.A, éb 27 bm¢ e =
(c) 57 tons capacity
tipping Nos. N.A, 20 10, %66 e
(d) 8 tons capacity
sugar-cane trailors Nos. N.A. 30 11, ooe s
(e) 10 tons capacity Nos, N.A. 4 b, o s
(fy Tea bodies for
chassis Nos. N.A. 33 11 ses .
(g) Tumn-table tratlors
(3-% tons capacity) Nos. N.A. 40 P4, oow . s
Almost all factories in Kenya are subsidiaries of intecnatives 5 e
and are well cquipped with general-purpose machines  Theis =
fore compare favourably both as regards quality and price aits B e

elsewhere by their principals,

Morcover, the Ministry of Ageiswse.




% o s Agricultural Machinery Testing Centre at Nakuru (in Hift ¥ sty

Phwetme =) ehich xamines the suitability of all agricultural machine s o
smmpiwmnete  ncinding tractors, disc ploughs, harrows etc., hoth wrnge te
ewi# o s pvoduced  In addition single ox-furrow ploughs and heose o e ad

a4 ®swsa 30 3 a0 tested and approved for quality by this Centre

The 7a tovics in Kenya, apart from meeting the internal deeos 800 e

cas#s . -+ .ole to export their products to countries such as 'y arta
Sapassds et ambia For example, about 6,000 or 50 per cent e g

e Bas = ow oooughe produced in Kenya are exported to Uganda and aeeis
Seeciios. -+ sbon! A0 per cent of the hoes produced are consurned oo oves

et Be wsmro e o 10,000 dozen are exported to Uganda and Rw s >

#e -se= ¢ traiiers, driers and disc ploughs, sbout 10 per cent f o celes =G

48 swgeer*a4 o Fihtopla and Uganda.

$ ebens i be mentioned that none of these factories produces 1 5= et
sinaguin 2 75 the finished products. For example, cast iron whee s amd Sevits
wansb e saquired for single furrow ploughs ar- being imported ik ik s T
s -eee of tractor ploughs, discs and bearings are being ity ot Wi o
Sop wacwce arse imported.  These parts Lau svires are not being -oade
e esmee s at present, and have therefore to be imported, Howeirr  za e
essbs . sdears eu An fustrially and factories for production of thees parte
et spmoea are srt up, the local content of these finished products wii: s

ikuiprliaggts Lhe roance

e ekl policy for agricultural machinery and implementa

#%e wngss tation of single ox-furrow ploughs, hoes and trativi e o aes
wilgewod  Theee items have therefore been piac-dunder the catvgory of

o ieng @zene  lmports of all other items vi/ tractors, disc pimaghe

e e witizators, drillers, binders, combines, mowers et | are

ouseapmed mes ke country duty free.
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Present annual consumption

N

The total present consumption (1968) of different items of agrspuuurni
machinets has been worked out b adding curvent production and imporis
(projected for TORR)  In casvs of dtrms not heing inported the waies of jocally
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Conmunption 11 g b e ntionesd that aone guantities of driers {1 tea and
coffee during the tasl thyye coarve hare aven tegebvesd b the fonermment o
Fvgva fre-nn foreigh governiments on ohg 1o oans [ohe avepage salyy

W tmports o drders chiring the aet tas etars has boeep vatimated at

Bt LEH} DM This has b oep laken inlo consideration, whiie cstunating pee
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Taking all these factors into consideration, the demand for agricultural

luhh‘yﬁ

machinery during 1975 and 1980 is expected to be as follows:

Fstimated demand of ditferent items

of agricultural machinery during 1975 and 1980

Particulars of item-

Tractors for tractor=trasler
combination

Wheeled tractor:

Trailers . generally
3-5 tans capacity)

Disc ploughs
1 3=4 furrow)

Harrows 4 6"=13 )

Cultivators

Sced drills (& = 137

Coinbines (5'=12")

Lawn mowers

Driers for coffee, tea and graine

Cc‘fee cleaning, grinding and
sorting machines

Sisal machinery
Single furrow ox=ploughs

Hoes

Quantty
 Noyy

0

1,470

890

1,460
340
40

450

2,570
120

10,300

6,600 doz.

Wl
[

467, 000

1,236, 000

261,000

293, 000
141, 000

10, 500
131,500
326, 000

36, 000
240,000

11, 000
7,000
41,200

205, 500

GOVERNMENT POLICY TOWARDS AGR ICULTURAL

MACHINERY INDUSTRY

Incentives by the Government

Kenya is primarily an agricultural country and, as such,

T ——————

1 RS
Quantity Value
Nos) Kt

110 162, 000
L, o000 1,340,000
1,110 420, 000
2,350 354, 000
550 221,000
145 16, 900
120 211,700
110 525,000
4,140 5%, 000
140 250, 000
- 17,000
16,600 66,400
1049, 760 doz. 332, 000
industries

directly connected with agriculture receive great encouragement from the
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country,

ment Prote. s

e bt rie g

T W

pri-is ; towards foreign caplial
foasveminent weicomes foreign investors/ industrialisty - b

"y to inerease industrial production and employvment in the

et pebestries are generousis protected under the Foreign Invest

Where the investment (8 accepted sinee the project is

likely to contribute to the development of the country, the fureign investor

can get an T approsed Status Certificate from the Government P his € vrty

ficate author i s the owner to repatriate profits, dividends and capital when
ever he wishvs, tegardiess of any exchange restrictions which might other
wisé apply . \x a peneral guide, the conditions that have to he satisfied
pefore an appiication for an Approved Status Certificate 18 granted can be
summarized as follows:

(a) The proposed project will lead cither to the earning or saving
of foreign exchange, or
(b) The investment will result in gain in technical knowledge, that

would be of over-all importance to the economic development
of the country,
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Protection to local industries

The Govertnnent of kenva affords tariff protection to all such industries

which can satisfy the entire Jocal demand and whose products are comparable

in price and quatity with those of imported products. B under this policy

that import of sigle furrow ploughs, hoes and tratlers has been placed under

Heence  Apart from tariff profection to nascent industries, the Government
also considers applications from existing industries for duty draw-backs

for imported raw materials.
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RESEARCH AND TESTING INSTITUTIONS

ARSERR Sh Rei

Hearar b hae a « rusial part to play in the development of agriculture,
Thus far the Kk onoa foovesnment have placed increasing emphasis on production-
afiented . s s h oeuch as the development of hvbrid and synthetic seeds (for
mal o, wheat oo othoam sugar cane . coffee tea and cotton) and training
M Pacmere v cnechant ation at such anstitutes as Fgerton College, the Kmbu
Inmtitute f Agroouiture | the Narosur o Farm Mechanization Scheme, the
Naivasha Dair o Pramning school and the Animal Health and Industry Training
institute 4 Fhe aim of this research has been to improve the yictd and
guality of cvops The aniy research i fmplements has heen the setting up
of the Agrivuitural Machiners Testing ¢ entre and Soil Conservation Station
at Nakuru (Hift Lailey Provinee)  This Centre, which started early in 1955,
provides testing factliities to farmers for examining the suitability of agri-
cultural madhinery and implements, such as tractors, ploughs, grass
glashers, hoes and ox- driven ploughs, both indigenously produced and
imported

Not much seems to have been done in termg of developing new technology
and new equipments or carrying out research into ideally suited mechanization
practices, both for small and large farms, so as (o reduce production costs.
However, the Minigtry of Agriculture is alive to this problem and suggestions
for setting up a research cum-extension services unit in order to develop
and promote hand, animatl draft and power machinery for small and large
scale farms are being seriousty considered. The proposed rescarch-cum-
extengion services unit will have two main objectives, viz:

i) To examine the present equipment and implements being used
on small and large farms and recommend after field experiments
and rescarch the type of implements and machiner most suited
to local conditions. It would be necessary to carry out extension

gervices so as to bring home to the farmers the advantages of
recommended farm machinery:
{1) To set up a workshop for fabrication of prototypes of recommended

farm machinery. Apart from supplying prototypes, it will be
essential to provide technical advice to the local manufacturers.




Perhaps a start in this direction could be made from the existing

Machinery Testing Unit and Soil Conservation Station at Nakuru. The staff,
land and machinery facilities there could be entrusted with programmes of

research, investigation and education.

PROPOSAIL. FOR AGRICULTURATL MACHINERY INDUSTRY

The Industrial and Commercial Development (‘orporation, an autonomous
body of the Ministry of Commerce and Industry, is exploring possibilities of
encouraging agricuttural machinersy industry, particularly the assembly of
tractors in Kenvi,  Fhe Corporation is in tonceh with German Consortium
of Industrialists, which is expected to cubmit o detailed feasibility study
shortly. In case the study confirms the cconomic viability of this project,

the 1. C.D.C. intends to participate in cquity capital of the project.

It should be mentioned that the present consumption of lawn mowers,
harrows and secd drills is too small to justify the cncouragement of their
local manufacture. By 1975, however, the demand in respect of cach of these
items will have gone up sufficientty and it would be possible to undertake
their manufacture locally, unless production techniques make a dramatic

change.

The existing factories making ox-ploughs, hoes and disc ploughs, driers
for tea, coffee and grain, and trailers will also be »ble to expand their

operations in respouse to rising demand for their products.

Ancillary facilities

It has already been mentioned that the existing factories do not manu-
facture all the parts required tor imanuiacture of different items of agri-
cultural machinery. [For example, the manufacturers of ox-driven ploughs
import cast iron wheels and bolts and nuts, Fhe manutfacturers of disc ploughs
have to depend on imports for discs and bearings. Similarly, wheels for
trailers have to be imported.  Most of these ancillary facilities have not yet

been developed, mainly because the present demand for them is too small



to warrant their local manufacture, It may, however, be mentioned that

automobile tyres and tubes will shortly be produced in the country and the
project for them has already been approved by the Government of Kenya.
There is alreadyv a factory in Kenya manufacturing bolts and nuts, but so far
it has not been producing those sizes of bolts and nuts which are required
for ox-driven ploughs. This factory has now made arrangements for the
production of desired sizes and the bolts and nuts will now be obtained from

the local factory.

The development of ancillary industries is directly related to the status
of parent industries. As major parent industrics develop and the demand
for ancillary parts and spares rises, ancillary industries would automatically

develop in the process of general industrialization.




8. STATUS OF AGRICULTURAL MACHINERY INDUSTRY

IN PAKISTAN (WEST)

by N. Dimick
Agricultural Engineer Adviser,
JSAID-A! Falah Building,
Lahore, West Pakistan

Soil and climate are very different in Iiast and West Pakistan. Farms
of East Pakistan are smaller holdings. There are approximately 7 milito
farmers with an average holding of about 3 4 acres. Crops in FPast Pakistes
vary greatly, with rice being the main crop.  'Two erops of rice can be g
and, if adequate water is availabte, three crops can be produced, ther s

are jute, sugar-cane, wheat, potatoes, barley, tea, tobacco, mai e, soge e

pulses, fruits and oil seeds. Rainfall is very high; however, most B

during the monsoon season. [rrigation is required during winter and ds s sages
during the summer. Only 4bout one third of the land is cultivated durirg 5=
winter because there is a shortage of water. Animal power is the piimra:
gource of power, but about one third of the land is farmed by farmers =&

do not own a pair of bullocks.

West PPakistan has approximately 5 million farmers with an avetage Tasos
holding of 10 acres cach. However, a little over 40 per cent of the far e s
area is in holdings of 25 acres, or larger. The farms of this portion o6 she
cultivable area range in size from 25 acres to several thousand, with ar
average of approximately 50 acres cach. The major portion of the fare

area is irrigated.

Wheat is the major winter crop and rice, cotton and sugar-cane the
primary summer crops. From 10 to 15 per cent of the area is utiliced fus

the production of fodder for work animals.

There has been a great drive during the past few ycars to increans age:
cultural production. Various incentives have been initiated by the Gos o se s
and the farmers have responded well. High yiclding wheat and rice, .« congpoed

with additional quantities of fertilizers and pesticides, have lifted Wewst

i
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ebietan to the polin of self-sufficiency. Along with this, however has <o

ww prabieme of atorage, marketing, future incentives, price supporte 3«

The farme 1w have been wanting more tractors, The supphy o«
s wBa o ceariyomeet the demand., Foreign exchange is the mage 4«
S <ot o oone cear ago, the Government appointed a Farm Mo B s
sreeitteemade up primarily of Government minnloyees and chairs s 2o 5k
¢ amés 5 ecretary of Agriculture, to study the problem of farim mivi hoasi st =
fep # et Pakistan anl come up with a plan for the future. The vepoert se we

ag camnpietedd this fall,

Sl 2w oy %eod ”“F’U!'tor's, b()th privat(‘ zmd (hmg—x‘ﬂm@nt, have < pariie =z

vesse st which they call "The Farm Mechanization Association  Thie

taese ation haw promoted the co-operation an' discussion of the tmpestess
wwed moanafas turers . Thev have joined hands in putting on SOMiLare < ek it
wonid Beeoonetrations In approximat(‘ly one month they are sponsos irg a5 sy

sswaiow which s designed to cover many of th maintenance probeiee

3 Pakistan the movement toward me hanization has confronted man:

o e 1 the following are a few of them:

fty The farmers, tractor operators, extension staff and the peowpls
who sell the equipment have very itttle background e hasis %
khowledge

(3 inorderto make efficient use of mechanical equipment 2 ok
tton has to be changed, and until the tarmer is showr "o SBesn e
a monetary advantage to him he is robretant to muake - toacgs s

{H During the carly stages of mechant ation many ohsta fos aw &
as sparces, poor adjustment and avlability of equipins 6t s

bren encountered;

{4} Some progrossive farmers have dor o very well,  Thoo et o
a tractor wiin the wheat they produced from 25 acres Proos
encoutraged a movement of busines- people toward o ats o
tn agriculture by purvhasing fard oot developing tie teane =

farmn elo,

() tocall manufactured equipmern? is often a good copy of tre ok i
However, it is generally made of mild steel and does et stse
the wear and tear of farming operations.
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At the present time tractors and agricultural machinery are extensively

operated by Government, stations, schemes and the private gector The
bulk of the machinery is in the hinds of private owners and contractors,

thus there is a great variety of organizations owning and operating machinery.

The accent generally is on extensive opevation and high outpat per
machine, ond therefore the range of operations carricd out s small and
confined to land preparation and weed controf, with seeding in the rainland
areas. In irrigated aveas, a simpie ridge and split ridging sy stem s prac-
ticed.  Thus the cquiptient most conmmoniy scen i irvigated areas is the
tractor and tool bar, with the wide levei disce titler and sced boxoin rainiand
areas. Also used on a reasonable scale are speetidiy designed deep straight
blades for perennial weed control in Gooira Scheme o Wheat (approximately
200, 000 acres) is a crop which is almost completely moechanized, and com-
bine harvesters of many difterent makes and types are thus abundant. Disc
ploughs and oftset dise harrows are widely used in the new irrigated arcas
and mayv become more used when the new schemes of some two miilion
acres are established. Crop protection is carrvied out by planes, and herbi -
cides, although they proved promising and were tried on large scale expert-
ments, are not in common use  Planters for cotton, ground-nuts, sorghum,

are gaining more ground and are becoming populay

As vegards fuaire planning, a good deal of investigation has been carried
out in all areas using more advanced equipment and techniques Mechanized
fertilizer spreading, land levelling, cultivation methods, weed control, crop
harvesting and processing, planting and cotton picking have atl received
attention.  The operations have been feasible and the cconomies, increase
in yicld ete., are part of the data collected and ready for application. In

many cases new mechanized methods have been adopted
There is a need tor planned extension and education services and for
ways and means of financing the purchases.  These are the curvent limitations

to the wider application of farm power,
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Manufactur ing facilities only exist in the Government workshops and
the workshops of big firms These are well equipped and the working force
well trained  Highlyv qualified engineers are available and skilled artizans
plentiful  The flow of trained and educated labour 18 absorbed here. Here
spare parts and small machinery manufacture and items could be initiated,
or else the skill could be transferred to form a nucleus for new manufacturing

firms or ancillary and supporting enterprises. Otherwise, very few facili-

ties are found clgewhere

Before embarking on the future need for manutacturing development and

demand, we have to review some ot the problems facing us in mechanization:

The high cost of machinery and spares,

The high cost of servicing machinery.

The absence of the right tvpe of machinery for special problems:

Scarcity of expertise at ail levels

Coraparative absence of extension services:
The relative inexpertence of co-operatives and other enterprises

when undertaking machiners ownership and operations,

These are onlv a few of the many problems that wiil affect the re-

quirements of the design features of agricultural machinery.

Thus, more powerful versatile wheel tractors with robust tool bars
and ridging bodies will be needed Crawler tractors will be needed in special
areas of large schemes  The wide fevel dise is widely accepted in rainlands,
but if heavy crop residuce is encounteved, disc harrows should be operated.
The application of fertilizer by machine as o single or combined operation
will increasc in irrigated arcas where cash return crops are grown,  These
machines should be simple, unblockable and easy to calibrate. Planting by
machine will replace the teaditional hand method, though some difficuities
will be encountered when sowing cotton during the wet season. Other crops,
e.g. wheat, lubia, dura, ground-nuts, can feasibly be planted by machines
to give accurate sced rate, correct spacing and controlled depth.  In rain-

lands, seed box attachments of the wide level disce will continue to be used,




but there will be a need for planters where other crops are usually grown

extensively.

Combine harvesters will be extensively used and the use of levellers
will be investigated and considered. Herbicides will be introduced a great
deal and other measures for pest and disease control will be implemented on
a large scale. Small machines, p.t.o. or engine driven, will be required
to cater for those special local problems, e, g, sweeping of cotton, cross

ridging, pulling cotton stalks ete,

Cotton picking for short staple variecties wilt continue to receive atten-
tion, but pickers for the long, slow maturing varieties have failed and new
designs will have to be initiated, Efficient combining of dura will be linked
with production of dwart varieties in rainlands and harvester« will continue
to be used extensively, as opposed to the frrigated area, where the tenants
would like to see dhira stalks unspoiled by machines, The harvesting of
ground-nuts tfrom heavy clavs previously gave rise to difficulties, but
accoptable and cconomical solutions are in sight and the tuturce lies with full
mechanization. Cutting and binding scesance (oil seed) should be ¢ontinued

by producing non-shattering varieties,

I"'orage harvesting is as et little explored, but will become of considerable

importance, especialiv during the drought period.

Processing and storage have proved successful in many instances, but
£ £ I s

should be expanded furthere and other crops included,

The order in which agricultural machinery manufacturing industries
should develop are:
Tool bar manufacturing with ridging bodies;
Fertilizer spreaders,
Simple planters

Small machines to meet the needs of coping with those special
problems for which no machine is available on the market;

Spare parts manufacture

Tractors, small and medium size.
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UNIDO will be needed to assist in:

1, Training

The training for specialized personnel, especially agricultural engineers
and extensionists, should be sponsored and initiated on a proper footing, as
the agricultural engineer will be asked to work as a designer, consultant,
research/development engineer, extensionist, as a manager or engineer of
a large distributor of agricultural machinery, as an cducationalist or instruc-

tor and so forth.

We would like to see the training of supervisors/instructors and even
mechanics, in the developing countries (which has never been done before).
Training centres for drivers should be assisted. The ¢ are training schools

to supply workshops and we would like to see these well equipped and expanded.,

One important aspect in tackling the education of the farmer, if these

efforts are to be successful, is a planned and effective method.
, p

2. Testing

T'his is at present non-existent and it will be of tremendous help if
testing stations could be aided in the process of construction. We also call
for international testing institutions so that the peasant can sclect his machinery
not by paint, shape or reputation. Testing reports given now are too technical

for him.

3. Industries for specialized machinery

We would like assistance to establish industries concerned with small

specialized machinery to solve specific problems.,

4. Advice from experts

Assistance will be required to solve some of the problems we are facing
and tackling now, ¢.g. sweeping cotton fields, by sending experts. i'or

instance, we have already received technical assistance from the United



Kingdom in designing a cotton stalks puller. Fxperts could assist by

advising on unaccomplished projects,

5. Research stations

Ald to estabilish proper agricultural engineering research stations on
a modern basis These are initiated now, but need more expansion and

fmprovement with regard to equipment and personnel,




10. STATUS OF AGRICULTURAL MACHINERY INDUSTRY
IN THE SYRIAN ARAB REPUBLIC

by l.. Koudsi
Engineer, Agricultural Tractors Factory
(Government of the Syrian Arab Republic)
Aleppo, Syrian Arab Republic

Agriculture accounts for 43 per cent of the national income in the Syrian

Arab Republic.

The application of agricultural machinery is expected to increase the
national income and, at the same time, create a new technical industry which
will contribute in the development of agricultural industrialization and reduce

the imports of agricultural implements.

In addition, the existence of dams in the different regions of Svria, above
all, the Euphratee dam, and the application of new technical irrigation systems,
along with the best chemical fertilizers, oblige us technically to use the rost

modern agricultural implements

l.ocal workshops started producing simple ¢quipment for large consump-
tion, such as water pumps, harvesters, cultivators, and some plough discs
and trailers, using simple machinery with the number of labour between
15-20. However we find that the production of these workshops was not enough

to meet the demand for agricultur.l machinery.

The Syrian Government has established a factory to secure the different
kinds of agricultural implements neces ary for farmers to increase the
productivity of their land. It has established a factory for assembling and

manufacturing tractors and agricult ral implements,

The agricultural imp: ments in the S, AR,

From the statistical abstract for 1907, issued by the Central Bureau of
Statistics, we have taken a table comprising agricultural machines and im-

plements sold in the Syrian Arab Republic between tae years 1962 - 1967




1962 1963 1964 1965 1966 1967 1969

Tractors 1,502 1,786 1,538 1,630 105 45 1,000
Harvesters 1 a7 3 1 - 4
Combined harvester

threshers 149 337 99 27 - 8
Threshers 41 16 44 42 13 33
Mouldboard ploughs 414 123 108 66 52 815
Disc harrows 731 966 682 272 51 221
Harrows 265 201 151 49 60 21
Seed drills 65 a1 49 16 7 5
Fertilizer distributors 2 4 1 7 - -
Irrigation pumps 822 570 700 668 434 481
Sprayers, dusters 35 11 658 421 706 279
Motors 2,538 1,943 2,022 1,534 1,124 533

It is to be observed from the quantity sold in 1967 that this is due to the
decrease of foreign imports and, at the same time, the creation of a local

industry.

A number of local workshops began producing some of these implements
in small quantities, insufficient for the local demand; this is due to the
following reasons:

1. Decrease in the means of production;
Decrease of workers in the workshops;

Merging of other industries with machine industry;

2
3
4. Lack of technical experience;
5 Lack of raw material

6. Small numbers of production workshops:
7

Occupation of most workshops with maintenance.

The workshops manufacturing pumps do not exceed five and produce
500 pumps a year, and the number of workshops manufacturing agricultural

equipment varies from six to ten.



Programme of agricultural inachinery production in the future

The M.G. M. factories in Aleppo have taken charge of the production
of these implements due to its great future capacity and due to the great

capacity of its technical foundry

The programme comprises the following implements:

1. Tractors

The Syriar Arab Republic has recently signed a contract with
FFSA of France for the production, under licence, of the 670 tractor
of 65 h.p., equipped with IMiat engine

The assembling of tractors will begin in the vear 1970, using
parts of I'rench origin, inthe MG M. Factories in Aleppo, on the
Basis of 2,000 tractors per vear,

In the year 1973 70 per cent of the produced parts of the tracter
will e manutactured in AL GM L Tractor Factories,

An asscembl. Hne has heen designed for the assembling of the
tractor and its motor on the basis of the production of one motor
every 24 minutes, and the production of one tractor per hour: 7 per
cent of the tractor spare parts will be added to the programme policy,
with the proposed quantity of 140 tractors per year,

2. lngince

The engine which is mounted on the tractors is Fiat 65 h. p.
and the proposed quantity in this production programme is 2, 000
motors per year: 400 motors will be used as a reserve for spare
parts,

3. Rear attuvhnwt}}~

Quantity of production: 50 pieces per year.

4, Truck cxcavator

Lateral seraper; quantity of production: 100 pieces per year,

5. Dic . harrows

Type B 187 - 4. quantity of production: 500 discs per year,

6. Cultivator

Quantity of production: 500 cultivators per year.



10.

1.

12.

13.

14.

15.

Ground level.er

Type B 391 consisting of three ploughs.
Quantity of production: 500 pieces per year,

Roller for gmund*[}fu-lling

Quantity of production

Trailer

Charge capacity of three tons,

Quantity of production: 500 trailers per year,

Fertilirer distributor

Type D 010 ST,

Quantity production:

300 pieces per year,

Fertilizer dispenser

Quantity of production- 300 pieces pcr year.

Seeder

Quantity of production: 300 pieces per year.

Centrifugal pump

Pump with dimension 2" Qty:

1"

3"

Multiple vertical pump

"o200
" 200
"o 200
" 200
" 100

Dimensions between 2" - 5",

Quantity of production: 300 pumps per year.

Valves

The importance of valves in the industrial and agricultural sectors
has been considered in relation to our production programme and
we have chosen the Standard TGI. Valves

with dimension
(A}

n

T ZN~ T~ 2T 2

[ 3 R I - Ead e

Wty

"
"
"

1"

20, 000 valves per year

10, 000
20, 000
10, 000
10,000
5, 000
5, 000
3, 000
1,000

500 picces per year,

200 pumps per year
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All the suggested types of machinery mentioned above have been con-
sfuered by our farmers as practical, uncomplicated implements and arve,

#t the same time, capable of cquipping the Someca Fracton Type 670, 85 h, p,

Conclusion

The agricultural implements industrey in the S, A R, will undoubtedly
make a step forward by establishing the M, G ML Factor , along with the
great Kuphrates Dam This step will 1mapose on us new designs in our in-
dustry and, in due eourse, will enable the farming svstem to march in the

right direction,

General agri(‘ultural data in the S A R,

The Ministry of Agriculture and Agravian Reform in the S A R. has
issued an annual statistical bulletin comprising different agricultural subjects,
among which is the geographical land distribution.  The following table shows

this distribution in different provinces.

—

Province Area of cultivated land Area of and land Ares of pasture Atea of toret
in hectare: tn hectares
Damascus 543,611 arz,omn ERL P K 26, 535
Hom: 69, T 1,165,176 2,240,146} 192,062
Hama 676, 4x 2,100 #0,613 14,036
Aleppo 1,417,577 is. 416 30, 130 23,160
vEdleb 504, 99l 125,79 5,151 14,450
Lattakia 244,354 115, 44t 4, 200 65, 000
Derel-Zor ROO, 354 1,206, kbb 1,247,170 1,616
Rakka 1,144,912 450,200 599, 760 4
Hassaka 1, 4%6, 730 47,765 170, Ox0 45,000
Darha 316,006 Hd, 711 B, E6Th 158
Suweida 2043, %78 P N JRY B 19, 780 11,4920

Considering 2, 535, 684 hectares as non-cultivated land and from the same
bulletin mentioned above, we (btained the following table comprising the areas

and some of the most important agricultural products for the year 1967,
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To conclude this section, it is necessary to have some idea about the

number and distribution of active peasants in different regions.

e — S

Region Number of peasants Region Number of peasants
Damascus 86, 830 Lattakia 164,272
: Homs 11, 189 Derel-Zor 17,875
: Hama 91,295 Rakka 101, 700
Aleppo 247,762 Hassaka 64,248
Edleb 107,132 Darha 25,380
; Suweida 22,550 Kouneitra 22,722




11. STATUS OF AGRICUL'TURAT, MACHINERY INDUSTRY
IN THAIT.AND

by M.R. Debriddhi Devakul
Ministry of Agriculture
Bangkok, Thailand

GENERAL PATTERN OF AGRICUL'TURE

Geographical land distribution pattern

Thailand has a land arca of 321, 250, 000 rai (128, 500,000 acres) which
{8 roughly classified into farm holdings land, swamp land, forest and other

unclassified land which includes urban, river, canal, highways, railroad

ete. Farm holdings area in 1965 amounted to 78,715, 500 rai (31, 486, 200 acres)

or 23 5% per cent of the total land area, an increase of about 34 per cent
since 1950, Approximately 82,73 per cent or four fifths of the total farm
holdings land was under cultivation. woodland occupied 8.03 per cent, other
uses about 9,24 per cent. Forest area made up 56,73 per cent of the total
country land arca or 170,960, 994 rai (68, 384, 398 acres). Swamps and un-

classified fand occupied 0,53 per cent and 19,71 per cent respectively,
The whole country is divided into four geographical regions,

(1) The northern region

The total area of the northern region is about 55, 927, 500 rai (22,371, 000
acres) orr 1741 per cent of the whole country.  Much of the region is moun-
tainous cvergreen forest and grazing land, and one of the most prosperous
national resources to the economy of the country. The region is endowed with
teaks and other valuable timber, and produces numerous forest products.,

Farm holdings land occupies only 8,17 per cent of the whole region, of which
79,12 per cent are under good irrigation, with good soil and climate where

crops can be grown all the year round.
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(2) The north-eastern region

This is the second largest region, with an area of 106, 391, 250 rai
(42, 556, 600 acres) or 33,12 per cent of the whole countryv, Much of the
land is unsuitable for cultivation. The lack of water and poor soil fertility
are the main problems in this region. Howcever, the Government has been
trying to accelerate National Development Projects in order to solve these
problems  The farm noldings area takes up 24,97 per cent of the whole
region, the vest is forest and grasing land, swamp and unclassified land —

38.60, 0.37 and 36.06 per cent respectively,

(3) The central plain

This is the largest region with an area of 115,063, 125 rai (46,025, 250 acres)
or 35.82 per cent of the whole, and is called '""The hice- Bowl of Thailand",
Of this region, 29,26 per cent is farm holdings land, 54.24 per cent is forest

and grazing land, 0.31 per cent swamp and 16. 13 unclassified land.

(4) The southern region

This is the smallest area of all with 43,868,125 rai (17, 547, 250 acres)
or 13.65 per cent of the whole country, The sandy soil and frequency of rain
make the land ideal for rubber, coconut and fruit plantations. Farm land takes
up 13, 916,853 rai (5,566, 741.2 acres) of 31,73 per cent of the whole region,

Forest and grazing land, swamp land and unclassified land are 52,96, 1.42

.and 13.89 per cent respectively.

Seventy per cent of all holdings are less than 12 acres. The population

is 33 million, of whom 75 per cent reside in rural areas.
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PATTERN OF FARM MECHANIZATION

Farm machinery population

Table 1

Number of holdings using power and agricultural equipment by size
(excluding holdings under 2 rai)

Size of holdings (rai)
All 140
Item e 225,19 6-9.0 10204 30-44.9 45504 60~139.9  and
€ over
Use of power (%)
All holdings 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Human power
only 14.5 33.49 13.3 G4.8 8, ¢ 10.0 10.5 20.6
Animal power 70.6 58.6 76.4 74.8 70.8 65.17 58.6 37.0
Mechanical
power 3.3 3.2 3.1 3.3 2.9 3.2 3.9 14.6
Animal and
mech, power 11.6 4.3 1.3 12.1 17.8 21.1 27.0 27.2
Use of agricultural equipment (%)
All holdings 100.0 100.0 100,0 100.0 100.0 100.0 100.0 100,0
Electric and
gasoline motor 7.3 3.7 4.7 7.3 10.6 12.6 16.0 20.3
Tractors 5.7 2.3 3.8 6.1 H.3 10,2 14.9 29,9
Sprayers 4,0 2.6 3.4 4.3 5.4 7.0 8. ¥ 11.3
Threshers 1.9 0.5 1.1 2.6 2.1 3.3 3.4 5.9
Windmill and
water wheels 0.6 0.2 0.3 0.5 0.9 1.2 1.5 1.3
No specified
equipment ™, 4 90,17 86.7 79,3 T1.17 65.7 55.4 31.3
Table 2
Tractors imported for distribution
in Thailand 1957 - 1966
Year 1007 10dn he bawh 1t Lig? 163 1:164 1460 1966 Total

Number imported AR S 360 41~ oo 1L, 4T 1,883 1,000 3,446 3,210 3,700 16,734

’
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Table 3

Tractor implements imported 1965-67

Type of implement Year and number imported
1965 1966 1967
3-4 disc plough (for upland crop) 267 1, 085 956
59 disc plough (for paddy field) 49 168 140
Rotavator (50~70 inches) 64 125 128
Disc harrow { 14= 1 x discs) 18 138 52
Spring harrow - 33 69
Lister plough (ridger) - 14 15
Earth moving equipment
{front and rear mounted) 59 101 120
Ditch drilling equipment § 117 11
Grass cutter 5 67 68
Grain drilling equipment 8 15 18

Mechanization pattern

Twenty-three years ago, farm machines were introduced into Thailand
for Experimental Farm Stations. These machines were tractors and har-
vesters which did not excite riuch public interest at that time, However,
after World War II, farm mechanization became better known to farmeoers
and more tractors were hought for private use as well as for hire, but to date
only a limited number of farmers can afford them .  [n the public sector more
threshers and combines were bought for experimental purposes on research

stations.

From experience gained both in the private and public scctors, we may
conclude that the use of farm machinery and equipment is still limited for the

following reasons:

1. Unsuitability to econornic conditions of Thai farmers;

2. Land owned by Thai farmers is generally of small holdings,
average 25 rai;
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3. Unsuitability for use under local conditions;

4. Insufficient knowledge and experience of farmers with regard
to application, repair and maintenance;

5. Farm machinery distributors do not provide their customers
with adequate after-sales services and aim at too high a profit;

6. lLack of vigovous encouragement from the Government,

Notwithstanding these problems, farmers and the Government are now
showing a greater interest in farm mechanization, From 1953 onwards,
the Government for the first time established a Rice Department in which
an Engineering Division was set up.  In the private sector, tractors are
increasingly bought for the farmer's own private use, as well as for renting
out, as may be seen in Table 2. Besides tractors, other farm machinery
is also popular, e.g. water pumps, mechanical grain separators, corn
threshers and low horse-power land engines which farmers commonly use

as general sources of power.

Production of farm machinery and implements;

popularity in design and present demand

Besides the agricultural machinery and implements imported, there are
gseveral types of farm machinery and implements which have been locally
developed and produced for distribution by small machine shops and factories.
These are modified from the imported and home-designed machines to suit
the conditions and environment in Thailand, The following are the farm
machinery and implements presently produced and populaviy used:

- 7-8 disc ploughs, for paddy field soil preparation, The production
of this type of implement is 100 per cent manufactured by tocal
factories,

- 3-4 disc ploughs, for upland crop soil preparation, This type of
implement is locally produced taking up 50 per cent of the total
demand  the rest is imported,

- Farth moving blades, for jand levellng,  These are locally produced,
meeting approximately 80 per cent of the present annual demand.

The rest are imported.

1

Centrifugal pinmps, for iveigation pnrposes.  ‘liese are manufactured
locally, meeting approximately 90 per cent of the total demand, only
10 per cent is imported
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Locally designed and manufactured machinery and implements are

as follows:

- Different sizes of low-1ift propeller and centrifugal pumps, driven
by low horse-power engine, used for paddy field irrigation, The
present annual production is approximately 10, 000 units,

- Different sizes of puddling machines, driven by 10-15 h.p, engine,
used for paddy seed bed preparation under wet field conditions,
The present annual production is about 2,000 units,

- Hand tractors, driven by 4.5-6 h,p. engines, uced for w

€ r
vy L

\+ mn d
3 rl(L\.A
field soil preparation, approximateiy 3,000 units are produced

annually.

€4

- Soil opener - 3 to 4 rows, attached to farm tractors for row marking
before grain drilling by hand. About 200 units are produced annually.

- Corn and sorghum sheller - attached to farm tractor, driven by
p.t.o. The precent annual production is about 500 units.

- Grass cutters - 2 wheels, driven by 4.5-6 h.p. used for rubber
plantation and orchard weeding., The present annual production is

about 2, 000 units

- Hand-pump insecticide sprayer - locally manufactured, used for
spraying cotton and corn crops. The annual production is approxi-
mately 5, 000 units,

Future demand and trend in design

1. 1. Tractors. Compared to 1966 the annual demand is expected to in-

crease 196 per cent in 1975 and 289 per cent in 19480,

2. Power tillers inclhuding hand tractors and puddling machines, It is

estimated that this tvpe of machinery will be produced 100 per cent locally

before 1975, The annual demand is expected to increase 20 per cent,

3. Water pumps - both centrifugal and low-1'ft propeller, Production

is expected to meet the demand in the next few years and is expected to

increase to approximately 80, 000 units annually.

4. Tractor implements, The annual demand will be increased according

to the increased demand for tractors. It is expected that all types of tillage

and earth-moving implements will be adequately produced for domestic use

before 1980.




5. Cereal grain threshers - corn, sorghum, paddy e¢tc. The annual

demand is expected to inerease gradually to about 1,000 units. These

machines will be produced to meet the demanc by the locai factories,

6. Centrifugal paddy huskers and compact centrifugal white rice mills,

These new huskers have been recently designed, production has just started

and it is expected to reach 2, 000 units annually.

Table 4

Tractor assembling plants in Thailand

Production
Make Model h.p. Full production capacity Future production plan
Year No.

Ford 5000 12 1,200 Can be increased as much as the market demand
deluxe
2000 38 1967 24 Can be increased as much as the market demand
Dexta

Massey-Ferguson 135 40,0 1967 569 Can be increased to To produce at least

0 . . . Pre o9 -
165 60 4000 units per year 800 units for the pre
sent and near future

175 617 demand

Steyr 56 1969 100 Can be increased to 4000 units annually

MANUFACTURING INDUSTRIES AND ANCILLLARY FACILITIES

Farm machinery manufacturing industeies

Thailand has now 672 small machine and repair shops, of which ap-
proximately 50 per cent are located in Bangkok and Thonbury: the capital
and twin city. Some ten years ago these shops changed over to spare parts
production for farm machinery and implements, In the carly stages the spare
parts were produced by imitation and modification of the imported machinery

and equipment, especially the tillage implement attached to the tractor,



Table 5

Number of smzll machine and repair shops and larger plants

for producing and assembling farm machinery and implements

registered in Thailand {rom 1957-1965

Year 1957 [HN 1450 1960 1961 Lipd 1163 1964 1965
Number 352 37x 396 441 480 533 o84 633 672
Table 6
Number of support factories, registeired increasingly
in Thailand, 1957-1965
Year and number increased to
Type of industry
1967 1958 1959 1460 1961 1962 1963 1964 1965

Foundry or metal turning
shop 765 9117 1,058 1,123 1,230 1,275 1,358 1,463 1,574
Blacksmith s shop 2 2 2 2 2 2 2 2 2
Factory using electricity
or gas for welding,
galvanizing and plating 224 301 368 412 481 523 580 619 68
Metal smelting plant 1 1 1 1 2 2 2 2 3
Rnbber products factory 68 83 105 1117 151 166 191 204 221
Paint and linseed oil
factory 4 1 10 11 13 17 14 22 24
Plastic products factory 23 13 116 134 148 164 191 218 275
Me1tal conversion mill 2 3 3 6 6 7 13 K K
Galvanized metal factory 223 276 324 344 37 401 427 435 451
Mechanized metal
conversion factory x4 174 233 245 308 354 423 505 633
Aluminium, lead, ‘inc,
tin or other metals
plating factory 2 2 2 2 3 3 4 6 6
Paint spraying factory 31 70 88 43 110 117 120 122 127
Nail, screw, bolt and
nut factory 10 10 11 11 15 16 19 .21 23
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These workshops have carried on their business quite progressively and
their products are acceptable to the farmers, as the initial cost of locally
produced machinery and implements is usually 30 - 50 per cent cheaper than
those imported, and the modification and reinforcement to the original design
has been done to meet the needs of the particular local condition and the
demand for a special type of work by the individual farmer. In recent years
a few small workshops have turned their business exclusively over to farm

...... ¥ 4 s
'

Rt uring.  In addition, the Government has
establishoed two modern plants for the production of these farm labour-saving
devices. These two new agricultural machinery manufacturing plants will
play an important part in the future development programme of farm

mechanization in Thailand.

GOVERNNMENT POLICY

The Government of Thailand' s policy towards the agricultural industry
is to promote the organization of this industry in order to cope with the in-
creasing demand for farm machinery and implements from the various faimer
groups, associations and co-operatives, numbering over 6,000 groups com-
prising of more than six million farmers, and excluding another 24 million

individual farmers, who are also becoming drawn into this mechanization era.

The Government is also expanding facilitics for research, design, de-
velopment and testing institutions. The present Fngineering Division of the
Rice Department, Ministry of Agriculture, is now diverting its attention to
the rescarch and design of up-land crop farm machinery and implements,
The work on the development of the rice farming machinery and implements
has been quite successful, A large majority of rice farmers are now using

equipment designed by this organization,

Since a greater variety of farm tractors and implements are being imported

into Thailand and many new designs of locally produced farm equipmaent are
being developed and manufactured, there is a great need for establishing a

modern testing institution with facilities and instruments to carry out such

R ———————————



testing work as may be required. This testing institute would greatly aid

farmers in the proper selection and types of farm machinery to be used on
various types of farming such as up-land crop, low land crop, wet soil and
deep mud field conditions usually found in rice farming. As the situation now
stands, only the Fngineering Division of the Rice Department, Ministry of
Agriculture, is doiny some testing on farm machinery and implements

when requested. However, the facilities for such work are still very small
and greater support is nceded in setting up a fully equipped testing institute
to assist the fast growing agricultural industries in the testing of their pro-

ducts before these reach the farmers,

Training of farmers in the proper use and maintenance of farm machinery
is also urgently required The Rice Department, Ministry of Agriculture,
has one such training centre, but its facilities are limited and only small
numbers can be accepted.  In the last five years only 3, 000 young farmers
have been trained. With the fast developmeut in the use of mechanized equip-

ment more such training centres shouid be set up in Thailaad.

Equally important, the educational system of universities should be
widened in their facilitics so that a greater numbesr can be trained in agricul-
tural engincering than at present, Thailand has only a limited number of

trained engineers in this field.
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12, STATUS OF AGRICUIL.TURAI MACHINERY INDUSTRY
IN TURKEY

by €. Kirag
K.O.C. Holdings A.S,,
Istanbul, Turkey

GENERAL ASPECTS OF AGRICUT TURFE

The agricultural sector has the largest share in the national income;
the active population and export earnings of the Turkish economy; 30 per cent
of the national income is agricultural income, The size of the active popula-
tion in this sector is 10 million and the ratio of agricultural workers to total
active populatiorn is 72 per cent, Agricultural products constitute 75 per cent

of Turkey's exports,

Modernization in agriculture

Turkish agriculture is being modernized in order to transfer some of
the 72 per cent of active population to other sectors of the economy, The
number of tractors in Turkey reached 85,000 by the end of 1968, from only
1,100 in 1945, Within the same period, the area cultivated by tractors in-

creased from 87, 000 hectares to 6, 400, 000 hectares,

Chemical fertilizers used per hectare have gone up to 10 kg from 0,14 kg
and the area of irrigated land amounts tc 2 mtllion hectares by the end of
1968. If this rate of growth continues the ratio of agricultural population

to total active population will fall to 65 per cent by 1972,

Pistribution of land

The utilization of land in Turkey lias gained a stable nature with respect
to area. According to 1967 figures, 30 per cent of the total area is being
cultivated, 40 per cent is meadows and pastures, 13 per cent is forests, and
unproductive soil constitutes the remaining 17 per cent. Fourteen million
hectares are sown, 7 million hectares are fallowed and 2.5 million hectares
are fruit and vegetable gardens making a total of 23,5 million bectares.,

Neary 70 per cent of the holdings are under 5 hectares,
\ i
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CI‘OES Area
(1,00 Mres)

Wheat 6, 900
Barley 2,560
Seed crops 725
Cotton 700
Maize 600
Sunflower 270
Tobacco 2186
Sugar-beet 180
Potatoes 160
Rice 57
Grapes 800
Olives 654
Vegetables 300
Citrus 37

Mechanization in agriculture

In every region of Turkey that is available for agriculiure, there is
a trend towards mechanization within the limits of the farmers' payment
possibilities. The following table showing the increasing number of tractors

used and area cultivated by tractors  also confirms this improvement:

1963 1966 1968
Number of tractors 50, 800 65, 000 85, 000
Area cultivated by tractors
(1, 000 hectares) 3,800 4, 800 6,400
Area cultivated by draught
animals 19,700 18,700 17, 100

In spite of this improvement, Purkey!'s agriculture still depends on
animal power.  The number of draught animals was 2. 75 million in 1968, The
area cultivated by these draught animals is 17 million heetares. The follow-
ing table shows the 1968 figures of main Turkish agricultural equipment
and machinery:

Wooden ploughs 2,084, 000

Wheel-less ploughs 455, 000
Wheeled ploughs 1, 000, 000
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Tractor driven drills 12, 500
Animal driven drills 35,000
Cotton drills 22,000
Beetroot drills 7,000
Mowers 28, 000
Threshing sled 2,330,000
Binders 3,000
Combines 8, 000
Sprayers 135, 000

Manufacturinjg of agt'i(‘ultur‘al equipment and machinery

Tractor manufacturing occupies the largest division in this sector.
Since the inclusion of tractors in the assembly production in 1960, imports
of tractorshavebeen prohibited excluding 56-65 h.p. tractors, two-wheeled
tractors and crawler tractors which cannot be locally manufactured. [m-
ported tractors meet only 5 per cent of vearly demand.  Savings on foreign
exchange from assembling industries have now reached a level of 50 per cent.
In 1968, six different firms actually achieved the assembly and production of
agricultural tractors. A total production of 15,500 was realized in 1968.

The following table shows production of each make:

Make Units
Massey-Il'erguson 6, 700
Ford 3,700
Fiat 3,200
Nuffield 1, 100
McCormick 450
Hanomag 350

15, 500

Total production is being divided into small segments, because of the
great number of firms in this sector. Therefore, until now, firms have
tried to avoid large investments, But in 1969, Masses-1'erguson's project
for a yearly production of 20, 000 units and liat's project for a vearly pro-
duction of 1¢, 000 units have been approved.  Thus, by 1972, these two firms

will be able to increase their production and realize at least 64 per cent

local content.
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Another factor which will increase the local content in the near future

is the approval of the Perkins diesel project by the Turkish Government.

Progress is also observed in the production of other agricultural equip-
ment and machinery besides tractors.  Unfortunatedy, the capacity of produc-
tion is not vet suffictent to meet domestic demand of the main items.  Since
the demand for agricultural equipment and machinery is a secasonal demand,
it is met by a continuous domestic production and stocking in periods of low
demand. However, this situation prevents the manufacturers and distri-

butors from making large production and sale nrogrammes,

The following table summarises the realized production of agricultural

equipment and machinery in 1968:

Units
Tractor 15,500
Tractor plough 7,200
Tractor drill ' 3, 200
Tractor trailer 4,200
Combines 110
Animal-drawn drill : 13, 500

Increasing demands

Turkey's demand for agricultural equipment and machinery in 1975 is

predicted to be as follows:

Tractor 40, 000
Tractor plough 30,000
Tractor drill 10, 000
Tractor trailer 25,000
Combines 1,000

Encouragement of the agricultural machinery industry

The private sector's investments in this ficld are encouraged by

lowering of taxes, in order to attain the above targets of production.
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These are:

Tax exemptions for investments up to 80 per cent;
Custom duty exemptions for investment goods up to 100 per cent;
Duty payments by instalments:

Less expensive credits for industrialists,

Farmers!' credits

In Turkey, the farmers get credit for tractors and agricultural equip-
ment from the Agricultural Bank. The amount and payment conditions of the
loan depend on the kind of machine to be bought, the kind of crop to be pro-
duced and the geographic regionof the farm. A duration of four yvears is
possible for tractor credits. Thegse loane cost the farmers ihont 12 per cent
each year. However, the interest expenses of loans from the privite sector
exceed 18 per cent. In 1968, 6 billion! Turkish liras, making 25 per cent

of total credits,were allocated for agricultural credits,

Con~lusion

In order that capital goods and raw materials required by the economic
development of Turkey and the consumption goods for the needs of the public
may be imported in sufficient quantities, it would be necessary to increase

agricultural production and exports,

It is necessary to change the production technique and develop the tech-
nology applied in agriculture for the oo principle to be realized. Thus,
increasing the proaductivity of agriculturai production witl both hetp provide
a higher standard of living for agricultural workers and augment the contri-

bution of agriculture to Turkish economy,

However, the primitive condition of agricultural implements in Turkey,
as well as the inadequacy of the machinery and equipment required by
modern technology, increase the difficulties of carrying out agricultural

work properly and on time .

1 PHillion = one thousand million.
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On the other hand, due to climate and soil conditions, one third of the
arable land is left fallow., Production on a fallow basis does not allow eof-

ficient utilization of the land, manpower and capital,

Finally, the fact that agricultural operations in Turkey are divided
into too small units causes a decrease in the quantity of the products marketed
by the farmers, so that these farmers work as producers with Jow productivity
and negligible income, burdened with high debts and producing only to satisfy

their own needs,

Factors such as military service and education, development of communi-
cations and transportation facilities and population movements due to in-
dustrialization have brought Turkish farmere into contact with the external
world. Turkish farmers now desire an easier lifte, to eat better, to purchase
radios and refrigerators, to use electricity, in short, a higher standard of
living. It is this desire that has created the environment in which technoiogical

development in Turkish agriculture can be realized,

The problem is to give impetus to the planned equipping and education
of Turkish farmers, which involves the following:
1. To manufacture locally, or import whenever necessary, all
implements to increase and improve agricultural production;
2. To provide the necessary capital and credit to farmers for pur-
chasing the implements in question;

3. To develop a marketing system that will make a fair remuneration
to the labour of the producers;

4. "To support the growth of the agriculturat industry that will most
effectively evaluate agricuitural production;

§. To revise and reorganize the property ownership regime so
that small land units can be united,
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13. STATUS OF AGRICULTURAL. MACHINERY INDUSTRY
IN THE UNITED ARAB REPUBL.IC

by M. A. Fl Naggar
Director, Tractor and Agricultural Machinery Research Station
(Government of the UAR)
Alexandria, Bacos, UAR

Since 1952, the United Arab Republic has been manufacturing tractors,
implements and equipment locally, depending upon the local production

of materials,

From 1962, a tractor factory at Helwan has been manufacturing wheel
type 50 h.p. tractors, with a capacityofl, 500 tractors per vear., Most of
these tractors are designed for field operation and co-operative societies

in rural areas, and also for such operations as road-making.

Farmers are satisfied with the production, which is now on a large scale,
Plans are also made for manufacturing wheel tvpe tractors with 35 h.p.

engines for performing light field work,

Large quantities of agricultural machinery and equipment are produced

in engineering factories to avoid importation of many types, such as:

Chiscl ploughs Knapsack sprayers
Cultivators Pumps

Subsoilers Corn sheltiers
Bitchers Winnowing machines
Small scerapers Seed cleaners

Land levellers Threshers

Farm trailers

During the next five year plan for agricultural equipment, a crawler
type 60 - 75 hop, tractor will be manufactured in a special factory, with the
co-operation of e of the industrialized countries which is advanced in this
field.  These tractors will replace the foreign tyvpes used now for land

reclianation and other heavy duty work,

There are also many ancillars and supporting factories, such as foundry

and forging factorics, rubber factories cte,
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All tillage operations will soon be completely mechanized. The per-
centage of mechanized farm operations is expected to increase, to cover
planting grain, corn picking, spraving machines, harvesting operations
and fertilizing, especially in the new reclaimed area cultivated as a result

of the large water supply from the High Dam (about 2, 400, 000 acres),

An estimate of farm machinery in the country in 1967 is given bhelow:

Tractors
Wheel tractors 19,026
Crawler tractors 2,948
21,974
Pumps
Stationary (15 -40 h.p.) 17,130
Small units (less than 5-15 h.p.) 21,573
Driven by tractor 1,093
| 39,796
Threshers
Stationary 4,861
Combine harvesters 400
5,261
: Sprayers
! Complete unit (self-propelled) 12,168
Knapsack 201,365
Knapsacks with small motor 700
? 214,133
Chisel ploughs (mount::d and trailed) 22,000
Subsoilers 2,000
Small scrapers 500
Ditchers 500
Ridgers 2,000

Trailers 6, 000
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Corn shellers 350
Winnowing machines 4,000
Seed cleaners: Portable 100

Receiving stations 10

uture demand 1970 - 1975

Tractors: Wheel type 50 h,p. 3,000
Crawler type 60 -75 h.p. 600

Chisel ploughs: 9 tines hydraulic type 2,400
11 tines trailed type 600

Trailers (3 -5 tons) 1,000
Subsoilers 500
Dise harrows 1, 500
Ridgers 1, 500
Mouldhonrd ploughs 350
Manure spreaders 300
l.and levellers 250
Mowers 250
Threshers 500
Planters 500
Seed drills 500
Combine harvesters 60
Seed cleaners 50
Pumps 1,000
Motor sprayers 50

Sprayers (knapsack)

An increase in the industrial programme is needed for the manufacture
and development of agricultural machinery to satisfy all needs. This requires
trained personncl, who can be obtained by establishing maintenance, repair

and training centres,

The Testing and Research Station for tractors and agricultural machinery,
whici was established in 1962, plays an important part in improving the
manufacture and raising the performance of tractors and agricultural

machinery in the country,



The priority of recommended areas of technical assistance should, in

my opinion, be as follows:

(1)
(2)
(3)
(4)
(5)

Product design;
Rationalization, modernization of plant;

Production planning and control;

Quality improvement, testing and cost reduction;

In-plant standardization,
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14. STATUS OF AGRICULTURAL MACHINERY INDUSTRY
IN VENE/ZUELA

by Mr. Rafacl Danicel Cortes
Dircector-General
Ministry of Agriculture and Animal Husbandry
Venczuela

Venezuela has an area of approximately 912,000 km? and a population

of 8 million,

I1.and tenure

According to the last agricultural census, privately owned land is

distributed as follows:

Owner-operated 21,765,022 ha
Rented 319,885 ha
Share cropping (Aparceria) 124,238 ha
Share cropping (Medianeria) 29,211 ha
Squatter-occupied 1, 346,501 ha

Public Land was distributed as follows:

Held on temporary title 300,312 ha
Rented 261,864 ha
Squatter-occupied 2,067,793 ha

This land distribution has now changed owing to the impact of progress

in agrarian reform.

From the commencement of this reform in 1961 up to 1968, 3,134,162 ha
had been distributed - 1, 154,640 ha of private land and 1, 970, 523 ha of

public land - 131,046 families having benefited,

Agricultural production

During 1968, agricultural production reached Bs 3,306,917, 590, the
arable sector accounting for Bs 1, 864, 724, 712 and animal husbandry for
Bs 1,287,427,062; the remainder was distributed between forestry and

fisheries.,

['he area under cultivation in the country in 1968 was 1,808, 870 ha,

distributed as follows:
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Cereals 784,016 ha
L.eguminous plants 131, 835 ha
Roots and tubers 90, 648 ha
Textile fibres and oil- seeds 229, 962 ha
Fruit 126, 494 ha
Vegetables 12, 508 ha
Coffee, cocoa, sugar-cane and tobacco 433, 407 ha

There are three harvest periods in these regions: summer, winter and

"Norte" (lit. north), the greatest output coming in winter.

Among the main crops in terms of the volume of production that deserve
mention are: coffee, cocoa, sesame, rice, maize and bananas and coffee,

of which cocoa and rice make the greatest contribution to agricultural exports,

Government policy on the agricultural machinery industry

l.oans

(1) There is import control of agricultural machinery under different
types of policy: for machinery produced in the country there is a negative
import to protect industry, and for agricultural machinery not produced in
the country there is a positive policy, though this is subject to Government-

controlled import licences,
(2) There are special loans for the purchase of agricultural machinery:

(a) Normal loans from firms representing various foreign factories
in Venezuela - medium-term icans with 20 per cent initial payment
and the remainder in two vears at 20 per cent interest per annum,
(b) Government-backed foans, divided into two ty pes;
Loans to peascots (campesinos), with 10 per cent initial payment,
two vears to pay and 10 per cont interest per annurn,

Loans for commercialized farning (cmpresarial), with 20 per cent

initial payviment, two vears to pay and interest of 10 per cent
per annurm,

(c) Direccet Government eredit through the Agricultural Associations
at the cost of the loan in the country of origin, through the Export-
Import bank, with interest at 8 per cent and two yvears to pay.,

(3) Tt is intended to introduce loans for the establishiment of firms manu-
facturing agricultural machinery and equipment, through the Ministry of

Development (Venezuelan Development Corporation),
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Research, design and development

There is little research on agricultural machinery: only experimentation
on conditions and adaptation to certain normal working systems are carried on

in the agricultural faculties of the various Venezuelan universities,

Design and development work has only been carried out by newly-established
firms with regard to smaller implements that are manufactured in the country

(see annexed tables),

Apart from this, there is only the assembly of imported components

which arrive in semi-knocked down condition for reasons of volume or weight,
All agricultural aircraft for sowing, dusting and spraying are imported,

as is the ease with agricultural transport equipment such as jeeps, vans

and four-wheel drive lorries, these, however, are not imported complete

but are assembled in the country.

ﬁl&ricultural machinery

1. Prime movers

Since tractors can generate power for a very wide variety of agricultural
purposes, this t;'pe of machine is becoming more and more popular day by
day. So far there are no projects for the installation of tractor works in
the country. There are no kinds of restrictions on imports of this type of

machine, nor are there any customs duties.

Wheeled tractors with two axles: volume of imports (in units)

1hbe 1464 1965 1166 1467 1968
TOTAL 915 2,034 3,03% 1,618 1,479 1,764
Less than 15 h,p. 4 Y 31 1 1 4
1 - 26 h.p. 27 9 - 2 6 -
27-36h.p. 110 56 1 40 29 16
37- 45 h.p. 521 1,111 1,930 822 704 221

56 h.p. and above 241 854 406 8017 733 1,518
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Track-laying tractors: volume of imports (in units)

1958 1964 1965 1966 1967 1968
Less than 18 h,p, - 2 - - - -
27 - 36 h.p. 2 ] 4 38 - -
37 - 55 h.p. 52 33 39 40 33 -
56 h.p. and above 212 51 44 136 454 106
TOTAL 266 91 92 214 4587 106

2. Initial cultivation machine

There are various types of ploughs: disc ploughs, mouldboard ploughs,

sub-soilers, light disc ploughs and rotary ploughs. Here,only disc ploughs

and mouldboard ploughs are considered,

Therc are projects for launching the production of disc ploughs of every

type in the country, This does not apply to mouldboard ploughs. A licence

is required for their importation,

Ploughs: volume of imports (in units)

1958 1964 1965 1966 1967 1968

Less than 3 discs 37 90 90 63 39 41
3 discs 96 669 568 200 111 125
4 discs 134 166 103 94 33 80
5 and more discs 45 31 32 B4 47 14
Mouldboard ploughs
with one axle 15 - 4 - - -
Mouldhoard ploughs
with more than one axle - - 1 16 18 20
TOTA! a7 962 798 457 248 280




3. Final cultivation machines

This category includes disc and tined harrows.

There are enterprises in the country manufacturing two-gang harrows
with 12 to 32 discs of 18 to 36 inches diameter supplying the national market
for harrows, trailers and rotary reapers, excepting three-gang machines,
Some harrows weighing 5,000 kg and over, for which demand is slight, are

still being imported,

In the case of harrows, the proportion of the domestically produced parts
incorporated is quite high, only discs, which represent about 20 per cent by

weight, being imported.

In the casc of rotary sprayers only universal joints, heads and some

gears in the gearbox are imported.

Tined harrows are not produced in the country, as there is a very small

market for such implements,

Harrows: volume of imports (in units)

Disc Tined Total
1958 558 1 565
1964 1,678 2 1,680
1965 1,994 68 2,062
1966 1,250 - 1,250
1967 141 2 749
1968 513 2 515

4, Seed drills and planting machines

Seed drills are classified in two categories - those with fertilizer-
spreading attachments and those without. Therc has been no production of
these machines in the country so far, nevertheless, production of machines

with two and fouv drills mounted on frameworks or on tool bars is to be



developed. There are no prospects of producing machines with ten and

more drills for rice and sesame or spacing drills.

Seed drills: volume of imports (in units)

Without fertilizer=spreading attachment With fertilizer=spreading attachment Total
1958 120 30 150
1964 42 224 266
1965 154 293 411
19686 161 ' 284 451
1967 11 445 456
1968 65 287 352

Importation of such machinery is subject to the advance issue of a licence

from the Ministry of Development. Customs duty is not charged.

5. Equipment for the control of pests, insccets and plant disease

This category includes cultivators, sprinklers and dusting machines.

The following information has been obtained regarding the possibilities
for producing this machinery in the country: both dise cultivators and spring
tined cultivators to be produced. The production of manual sprinklers
(knapsack type) has begun in the country, but other types are not being manu-
factured. We do not know of any projects to begin production of dusting

machines.

Cultivators: volume of imports (in units)

Disc Tined Total
1968 162 1587 319
1964 50 220 270
1965 98 306 404
1966 1 207 214
1967 2 175 111

1968 - 103 103
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Sprinklers: volume of imports (in units)

Integrated Trailer type Stationary, with motor Total
1ithn S0 ol - 589
11164 10 006 70 - 10,076
1965 357 2,193 - 2,560
1166 4,780 126 - 4,906
1967 41 5o - e
16y 10 - - 10

Dusting machines: volume of imports (in units)

Integrated Trailer type Knapsack type Total
1958 220 2 - 222
1964 432 2 - 434
19656 23 12 - a5
1966 485 - - 445
1967 1 - - 1
196% 1 - b 1

6. Harvesting equipment

There are various types of harvesters, depending on the product in
question, There is known to be a project in the country for the production
of mowing machines for meadows, without binders. There are no short-term

prospects of the production of combine harvesters,

The advance issue of an import licence by the Ministry of Development

is a requirement for this category.,




Harvesters: volume of imports (in units)

Trailer type Self=propelled Total

1958 66 b 71

1964 43 80 123

1965 47 133 180

1966 44 137 181

; 1967 24 174 198
1968 48 116 164

1. Equipment for the initial processing products

In this category we have included several types of processing machinery;

none of them are produced in the country,

Miscellaneous machinery: volume of imports (in units)

10568 1964 1965 1966 1967 1968

TOTAL 332 221 459 205 163 55
Seed cleaners and graders = 2 - 2 - -

Maize shellers 246 102 146 54 43 10

Grassland aerators 84 115 307 147 112 45
| Hullers - - - - - -
; Threshers 2 - - - - -
‘ Seed driers - 2 6 2 8 -

To sum up, there are at the moment two enterprises engaged in the
manufacture of agricultural machinery and other projects are being established,
‘ These enterprises have been in production for four years, and fixed assets
represent 2, 2 million bolivars: employment is created for 199 workers,

Some 83 per cent of raw materials of national origin arc used by this industry,



In April 1966, a government regulation (No.976) was passed, modifying the

customs tariff and introducing the requirement of an advance licence from
the Ministry of Development for the following tariff categories: 712.01.01;
712.01.09 and 733.09.02.1.

At the moment the policy applied with regard to the granting of import

licences and the incorporation of parts is being revised.









