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It is conceivable that outlines like ours are not fit for direct
appliance. Meanwhile, we believe that in any case they represent an
alternative of possible approaches to the matter. In the case of adopting
some of the standpoints exposed, an inquiry by direct contact on the spot,
or by organizing missions s.ch as the recent ECAFE cne, should be provided
in order to collect true data for forming defimtie decisions and eventual
elaboration of corresponding deslias.

Finally, let us remark that our coicluding suggestions set down in our
following introduction, might be, among others, considered as a concrete
assistance, where joint interests between developing and developed countries,

a fundamental principle of the UN charter proclamation, could be realized.

As our outlines raise different questions, which call for discussion,

the author trusts his task will be achieved when opportunity for it is

provided.




CONCLUDING SUGGESTIONS

As our outlines carry some original suggestions relating to famm

machinery producticn and application in developing countries, we are

stating our conclusions as an introduction to it, in order to give full

comprehension in advance of special approaches to the matter involved,

2.

3.

10.

These are the following:

In order to raise their own standard of living and to normalize

relations towards developed countries, the first condition for developing

countries consists of improvement of their agricultural production.

Practice has shown that agricultural improvements either in developing
or in developed countries are always subordinated to domestic farm

machinery industries.

The introduction of modern techniques is of special importance for
those developing countries, which, besides fertile land, have little

other wealth.

The problem is not easy, but may be resolved if approached in a

suitable way.

Our outlines show that for this purpose the minimum requirements,
whether in production or in application of tarm machinery, should be

provided.

In develcping countries, where industrialization has already started,
respective requirements are quite special, demanding corresponding

individual solutions.

In & number of the less developed countries, with common climate and
Boil conditions, especially in arid, tropical and sub-tropical areas,

the improvement problems are of a common nature.,

If these countries need and ask for urgent assistance, the priority

in studying their situation should be recognized.

In this case, some areas and countries, such as semi-arid and paddy
areas, as well as the more developed countries shnuld be, for the

moment, deferred.

The main concern in less developed countries should be to increase the

yield and the production of their common crops, such as wheat, corn,




11.

12,

13.

14,

15.
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17.

18,

19,
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eotton A rice (rice only in dry faming), YWy the wee of medern
standard equipment manufmctur-d in {ndicenous specialised fastories.

Standard equipment 11 our case means tho go=-called "uounted imple=-
ments”, ciurrini oa correuponding standsrl tractors, whoee porformanes
under difforaAt cow.i.tions hae already been proved, Specialised
factoriss mean ind ganous small-scale plants for manufacture of farm

machinary bearing ssv-ral oommon fiictional and technological features,

kedium and low type equipm mt, such as traditional manpowered tools
end animal-drswn machines, which do not provide field operation
improvement, should be eliminate .

Our preliminary feasibility studies have shown that a successful farm
mechanization cat bu pravi‘el in arens of a minimum of 10 hce .arer
co~oparative or ~nvaranantal farma, i “hey evist, night be also Laken

into consideration,

Our feasibility studies have also shown that snall-gcale specialired
faotories, whoss inv~stnents must be rather a0.lest, san work with

success if optimal oapacitics cavering market denan:ls ure provided.

In order to reach this goal, leading foreim manufacturing concerns
ahould be invited to assist in the realiszation of tho projeot,

In this case, the sovernm nis concerned should provide their foreiymn
partners with the siatus af “privileged entorprises”.

Covarnnent facilities should be related to the order of sharing magnie
tude agreed by the partnert in building ths faotory, in organising
the manufacture, in orranizing reopair and uaintonance services, in
assuring supply of rnw material and spare parts nceded, and, in pome
oases, in assistins~ field operations.

One of th. most important obligetions of the partner should oconsist of
cnabling indigenous independent nanufscture by fair transferring of
necessary tehhnical know-how.

In order tu achicve such far-rcaching urdertakincs, at tho same timc
sexrving the partnerts intercst, the governments oonoerned should
engege all factors ooncerned, guch ast oonpatent administration,
industrial and trade chembers, benks, private entreprensurs snd farmers.
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80, 1f orgmised on a wide scale, among esuniries aring ocemien econemie
interests, the project could be more easily realised, due t- ihe
emlarged market, the adequate creation of srecialised factories, ihe

Weador sxperiences acquired, etc, N

21. In order to pave the way for successful achievement 1in practics, a
pilot project bearing the same characteristics as the mein pro snt
should be set up.

22, 1If such a project is sanctioned in principle by UNIDO's asuthorities,
some preliminary consultation with some developing countries, seme
leading foreign factories, as well as consultation with FA? and ILO
should be held.

%,
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SECTTON I

1 PHRESENT SITUATION IN PRODUCTION AND APPLICATION OF FARM MACHINERY

1.1 Interdependence between industry and agrioulture

Looking at the map of the world, we can ses that nature and man have, on
different continents, put in order some living and working oconditions,

eonforming to geographical ciroumstances.

Particular influence has beéen exercised in the course of centuries on the
soil itself by climate conditions, changing its structural characteristics which
have still rore difforentiated work conditions.

Thus, protected by natural ocircumstances, some psople have in the past
improved methods and means of work, while others have fallen behind.. The
differences in agriculture in this way are so pronounced that nowadays, in
soms areas, people live and work with most oldfashioned tcols, ploughing ground
to prepare the seed deds, using meagre cows to draw wooden ploughs as productive
as in passed epochs, while in othor areas we can see extensive surfaces where
prople have nearly overcome the nature, due to the irresistible influence of the
machine, on a side and the lagging on the other side, we can conclude that the
prime factor should be the preaence of ever growing machine industry in one ocase
and ite lack in the other case.

Hence, we are coming on an important point of view: that nowadays the
agricultural development, i.e. its mechanisation is ohiefly influenced by the
production of farm machinery, and vice versa. This production i oconditioned
by agrioultural conditions.

1.2 Influence of natural conditions

It is understandahle that naturel conditions in different developing areas
have contributed eithsr directly or indirectly to the agrioultural improvement,

Thue, while on American and Afrioan continerts, where under arid, tropicsl
and sub-tropioal oclimates, agrioultural conditions are rether stable, on the
Aeian ocontinent in oontrest espevially in its sout) east ocouniries such as India,
Indonesis and East Pakistan, the climats with its frequent tempers is subjecting
sany chang ss in agrioultural work,

In these areas since the monsoon does not ocome regularly, farmers await the
rain, and {f it starts, they sust plough &8s sarly as possible to make farming
Miooo, 1.8, t¢ 7 “'e %0 timely operations. Fxocept in Iran and West
Pakistan the ann ai reinfall in Asia is between 1,000 and 2,400 ms during
sonecons (six months). Their farming areas rarge from temperate to tropioal,
the latter affording opportunities for ocontinuous crop produstion, with sach

e et e e
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crop crowding the other. In temperate eituations, oonditions vary from one
crop a year with a winter freeze to one major crop and a winter crop., Sub-

tropical areas are between the two situations.

It is evident that in special conditions mechanization fhould be
accommodated to the local conditions. Thus, in India, although interest for
small and medium mechanization exists, the classical mechanization usually
applied in arid areas is rather two to five times more used, due to its

greater productivity.

In Japan, on the contrary, where the main crop, rice, is cultivated in
paddy fields on the smallest economic units of 1.1 ha on average, a special
so-called medium mechanization has been invented which is now mass—produce
and which could serve in other countries having similar natural conditions.
Henoe, under the most difficult natural conditions, the machine is ever keeping

its supremacy.

1.3 Some experiences of developed and developing countries

Let us, firstly, have a look at some European countries, rather less
advanced and still Jess endowed by nature than the United States; for example,

West Germany and Italy.

After the Second World War, having rebuilt and developed their industries,
their agriculture improved in such a measure that their crop production has

become sufficient for their domestic needs, and, in some cases, also for export.

Some other countries, such as Yugoslavia and Romania, due to their recent
industrial development of farm machinery, have attained record grain yields

erabling them to realize suitable market surpluses.

As for the developing countries, the industry, especially of farm machinery,
has similar effects on agriculture. Namely, there are, among these countries,
those which have earnestly approached industrialization, 1like Argentina, Brazil
and Mexico in Latin America, India, Iran, Japan and Turkey in Asia, UAR and in
some measure the Maghreb countries in Africa, and whose agriculture has sub-
séquently al3o improved; while, on the other hand, numerous countries, principally

small ones having only a few industries, have by no means organized their agri-

culture,

We shall first consider the more developed of developing countries, briefly
pointing out the following:

Argentina, Brazil and Mexico

These three countries have, by their actual development and potential facilities
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already passed the so—called critical economic threshold. Their heavy
metallurgical machine and chemical industries helped them to start building
other industries, among them the farm machinery industry. Argentina is leading
with its 13,000 tractor preduction and other farm machinery amounting to $100
million in 1965. It should be noted that this country is manufacturing all
kinds of farm machinery, even wheat and corn combines. Mexico, the Latin
country with a great industrial potential had, in 1965, 3,600 tractors and
about seven million other farm machines, while Brazil had, in the same year,

a production of 3,000 tractors and about twelve million other agricultural

machines (see Appendix A).

These figures are rather convincing, taking into account the great need
of farm machinery, especially on the Argentinian pampas. Meanwhile, the present
acreage of one usable tractor per 260 ha. of cultivated land is rather low,

compared to the UK's 17 ha., or Kenya's 95.

Meanwrile, as the yield increase of their main crops, wheat and cotton, has
been, in the last decade, about 15 per cent higher then the average world yield
increase ol some crops, one can conclude that respective industrial policy in
this field is on the right way, and will quickly progress when some credit
facilities, which are the main obgtade to the agricultural expansion, are

overcome.

In UAR, where some heay machine industiries, including a tractor factory
with 10,000 vehicles capacity, have been erected, the consequences of the last
unfortunate war, as well as some other economic difficulties do not enable at
the moment a right presentation of its development in farm machinery and

agricultural mechanization.

Japan, a country which, after the Second World War, reached the greatest
boom, is only formally a developing country. With her 2,500,000 small tractors
and tillers specially constructed and successfully working in paddy fields,
Japan should be for other gimilar lands a promoter of new techniques in agri-

culture.

India, is one of the developing countries which, after the Second World

War, started on a wide economic front.

There are large metallurgical plants erected, basic machine and chemical
industries and others. Between the machine factories, farm machinery, engines
and tractors occupy important places (see enclosed tables B1 and B3) their aim

being to meet the requirements of wide agricultural spaces.

Meanwhile, the already mentioned climate conditions, as well as plenty of
economic and social difficulties, which arise as consequences of an ambitious

perspective plan, did not bring about the awaited expectations in the field of

e S A
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Sone d iong resulted from the cedent
Although the mentioned data are rather pror, they implicate so.e oonclusions
regarding the developins lines of the countries concerned. They are the followings

= All thene countries have 80 @ irherited cultures.

= A1l of them have a stable nolitical und sorial regime.

- Some of them have started before, others after the Second 'Yorld War on an
intensive industrialination,

-~ Most of them have erected or planned retallurrical and machire building
nlants,

= Arriocultural -achinery has been included ir their industrial nlans assisted
by foreismn partners,

= Agrioultural echanisation has started assisted throush Governmental
facilities.

= Some of them have already inoreased the yields of common Orops.

= Althourh Government tssistance has been provided, their development has been
hindered by lifferent econo. 'ic and sucial difficulties.

-~ Eventual further assistance fro developed countries as ‘ell as fron the UN
should be provided irdividually.

= In every case thair ~trur~le to -~aach the aim should@ he con-idored,

As & p-oneer undertakin=, fit to be follo:'ed by other developinrs countries
that ie, in short, the situation of :rcro Jevelsped doveloping countries,
Nevertheles:, ovr main corcerr i3 direrte? to tho len~ developed countries, for
they need serious assistance to break as ~uch and early as posgible their backe
'ardness, i order to reach thie pres it situation of ~oro developod and still some
developing countriea.

Ous survey is ust devoted to this ajw, the followin~ paper trying to find
the most suitable wey-~ for it.
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SECTION II

_FARM MACHINERY CLASSIFICATION ACCORDING TQ FUNCTTONAL AND TECHNOLOGI CAL
~CHABACTERISTICS

In orier to make a suitable choice «f fari muchinery for ieveloping countries

we built a classifioation wnich somnewhat diiffers from the c.uvontional standard

elassifiontion, although it retains the same seneral allot .ent.

The idea to group farm nachinery a .coniing to their functional and techno-

logiocal characteristios has derived from the fact, which alroad,y hes been pointed

out, that the ,roducticn anu the application of furm machinery are two iniependant

mutuail. conditioned cate;ories, whioh Ior our purjose is of capital importance.

Indeed, t i ustandard classification shows the following cormon characteristics

(see Appendix C):

I. group -~

II. croup —~

I1l. group:

IV, JTOuUD:

V. group:

VI. group:

t1lla @ machinory;

}ain function: fundanental an@ auxilliary soil jreparation;
Main technology: forging

seeding, fertilizing and . rain pyreparation nachinerys

1ain function: seediny, planting, fertilizing;

lain tecimology: pressing, stauping;

punps and aprayersj

Lain function: irrig.tion anu spraying;

l:ain technology: caustingj

Jprcial mochin w desined for padd, fislde;

'ain function: dirterent urposes|

Main technology: virious technological ;rocessj
ilarvesting, threshing and milling machines;

Main funotion: grain collection and preparation;

Main technology: assembly of organio and functional parts
Niesel engines and tractors;

Main function: jower providing and ounversion

Fain technology: hich precision machining

We 4o not want to prejudge any solutions, but b, means of this classification
we can see that at tie first time the two first groupe of machines are indicated
for developin; countries, either from functional or fron technologioal point of

vies, The two

following groups of machinery, III and IV, dosigned for irrigation

1,8, for wet soil, arc more complicated as the firat ones, but in sonme cases they

are indisyencable in respective farm operation. For this reason t.eir manufacture

nay be considered in mpecial cases.




2.1

<11~

luhtnuyhluciuhm.'md?l utba-mon»liuhd. both in pro-
dustion and epplicatien, Por this vresson it ahculd oomeeat the end,

Sueh gradual developaent of farm machinery must not be admitted ag o rle,
but we have geen by our previous attempts, that in due oourse machinery of
developing countries, belonging to the lagt €roup, has started to aanufacture
the first. For thig reazon we are pleading for a gradual, but progressive
development, sspecially where less developed countries are oonoerned, This
attitude will be purgued further in our stpdy.

Seleotion o table in the techni o

A great variety of farm machinery whioch exists in the world market nay be

suited to the sharp competition of developed ocountriss and not yet saturated
demands. DBut on & rather poor market such development might be very dangercus

because of the many difficulties arising from rapid marufasture, unskilled
operation, bad maintenance ang inacasquate spare parts provision,

Here we ghall list, aocoording to the olagsifiocation get dowm, the main
oonditions:¥hich farm maohinery should conform in erder to satisfy their mamye
faoture and application in less developed countries in the early stages.

These are the followingt

Adaptadility - Perhape the firet consideretion in delecting an
agricultural machine is to determine vhether it will
de the desired work under ocertain oonditions

Cost of operation - The sise, typs, power, equipment, repairs and first
costs should all be oonsidered in determining the
merits of a new machine as an investment

Reliability of manufacturer= The responsidility of the manufacturer of a machine
to the user is recognised. Manufacturers having such
a polioy give their customers excellent servioe and
are responsible for the development of much new and
useful machinery

Design mad emmstrustion -~ In eddition to the effiocimnt use of good materigl, in
farw machinery due provision must be mede for the
adjustment and replacesent of parts; the inter-
ehangeadility of parts being essential.

Esse of eperetion - Convenience and comfort for the operator as well -
saving of time are matters to be studied in seleoting
1.0, in design and construction of farm machinery
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Rsse of repair and sdjustment = Wear en mashines cannot be vhelly eliminated
but & well designed machine provides for either
sd justment or replacement to compensate for wear,

Dealers! Service = This sesrvice oonsists in instruction, in operatiea,
in supplying spare parts and in overhauling
mnachines in ocertain instances.

Appoarsnoe « No little coneideration in the purchase of a
machine is its appearance, for it has deen
established that tnere is a very definite
relationship between pride of wemership and
vorimanship.

Versatility « There are machines a-ailable, which, although
they may not perform each of & number of
operations as well as machines specifically
designed for each particular job, oan without
the need for additicnal equipment effiociently
osrry out a variety of work under different

oonditions.

All these general conditions mentioned are more or lecss realized Yy the
internationally known lesding farm machinery factories. In wide competition
these faotories have achieved almost hte same resulis since they started from
the same requirements, namely to eliminate as muoh manual work and animal power
as possidble to lighten the desd~weight and to reduce costs. Thus modern farwm
machines are no longer isolated devioesj they have become integral parts of the
traotor farm when they have the necessary power for their work. The tractor
{tself is no longer only a drawing machine, but, supplied with its "mounted
implements®, it has beoome a real working unit. Thus; different farm machinery
charasteristios should be considered as an integral requirement of a "gyptem of
mashines”.

What is the usefulness of an already prepared unit ppeesessing the highest
levels of perfermance, and whai sheuld be its main functien for ocorreot use in
the field is induditedly a serious question. In every case, leading manufacturers
have takem care to provide the best solutions for the same task, regardless of
work or degree of skill. The deciding fastor for their correot use in differeat
field oparations is the soil ovnditiong whioh, in this case, as seen in lager
pages, are ocommon in arid, tropical and sub-tropioal areas.

T™he structural and funstional features ef machines ssnufectured by different
leading manufactursrs are almost the same (see enclosed App. D,- Dg) For
Ahis reason it may be eonsidered that the "mystem of sschines" already mentioned
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regardless of its origin is of a standard Sype. Called o "w

sounted implementg™, it will eonstitute the main oquipment for most developing
ocovntiries and will form ths main manufacturing programmss in some of thea in

the firet stages of aoquiring the farm machinery,

The set of standard mounted implements will contain the follewing machiness
2=3 molboard pleughs, disec harrow, ssmoothing harrow, fertiliser distributor,
universal grain drill, grain planter, cultivater, 2-3 ton trailer. As oan be
seen, the set does not contada the tractorg,ned the harvesting and threshing
machines, which do not belong to manufacture in the first stages, but will
be used in multi-farw or any kin 4 of hired use,

The requirements which these machines sheuld previde, whether in produstien
or in application, will be dealt with in the next chapter.
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SECTION III

3. MINIMUM ECONOMIC CRITRRIA EOR PRODIICTION AND APPLICATION OF FARM
MACHINERY

As stated in the forsgoing chapter relating to the classificaticn ef
ferm machinery, there are common technical elements in each machine group,
whether from the produstion or from the application standpeint. Although
these considerations have led to several oriteria in choosing suitable
farm machinery, & sericus enonomioc survey should be done in order to set
down a sound basis for » progressive developaent of farm machinery use and

manufacture in developing oountries.

Minimum criteria should, in either case, be provided at the first
stages of development in order to meet the market demands as well a3 to
engage the people of developing oountries in a new industrial way.

3.1 Ninimum economic requirements from the agricultural staudpoint

Requirements for agrioultural mechunization in different developing
oountries may be different according te their specifioc standpoints and real
needs, but, owing to the same technical means and methods applied in similar
oonditione in different countries, minimum economic requirements should be
provided in each of them from the agricultural point of view,

Before passing to the economic requirements concerned, let us first
oonsider some general conditions which may servc as a basis for them. To
this end we have ocompiled the enclosed Appendix E, listing general human,
natural, mechanical and financial conditions, in countries of arid or tropiecal
areas. We oan see that all natural conditions regarding soil, water and sun
are mostly satisfactory; that mechanical requirements regarding the faocilities
of techniques, power machine adjustment, repair and mainteaance ought to de
satisfastory under certain oconditions. With regard to human requirements, the
skill and the wealth of farmers at present are unsatisfactory causing s great
falling behind of these countries. But, starting from the universal working
influence of machinery, we can soon expect results in this field.

Meanwhile, it appears that the greatest conoern should bve in the field
of financiel assistance. While questions relating to the prices and tech-
nieal assistance may be solved in certain ways, especially through governaent
regulations and possidble fereign partnership, the finsncial problem will
stay open until some radieal undertakings have been set dom. In the last
shapter we shall deal with this questien.

Let us come back to the minimps economio requirements relating to the
agricultural mechanigation in developing ocountriee. From this as well as

A e o
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from the industrial standpoint, i.e. from their Gommon standpoint, lat us
suppose a standard area in which "common cTops" are growing, cultivated by
means of "standard machinsry®. Such a selection does not represent any
gpecial requirements. "Standard area" means in our case an ares located in
an arid or tropiocal region « gemi-arid and Paddy areas should be excluded,
"Common orop” in our oasc means culiures such as wheat, corn, cotton and
dry-land rios. In other werds, orops which are habitually grown in thesge
regious. "Standard machinery" in our oase mesns the already selocted

"set of standard mounted implements" with their tractor of 35«65 hp.

With this assumption, most areas of developing countries should be
covered, an! our considerations would be in a certain measure general,

Now we can pass to the question of minimum economic requirements. For
this, let us imagine farms of 10-20 he. set apart, which we shall call
"typical farms", where the following conditions should be fulfilleds

1. average monoculture yidds of wheat, ocorn, ecotton or rice (rice
,only in dry faming);

¢e main agriocultiural operations ag Ploughing, harrowing, fertiliger
distribution, drilling or Planting, harvesting, threshing and
transportation;

). for these main operations, a set of mounted implements ghould be
provided as well as a corresponding tractor of 35 to 65 h.p. and
harvesting mechine should be hired.

In our enclosed surveys relating to five typical farms (see Appendix F,
Fr) growing respeotively: wheat, oorn, cotton or rice on areas of 10 = 20 he,
provided with oorresponding standard equipment, we can see that the minimum
sconomic oonditions are satisfied, as the total grain production caloulated
on world rates s in all calculated cages much higher than total costs ine
cluding the investment, operation and maintenance cosls, as well as the
costs of sustenance of the farmer's family of thres members.

Such an avsrage result, meeting the normal requirements, may be a
firm economic approbation of tha introduotion of organized farm mechaniratiom
in developing oountries - even the less dsveloped ones.

3.2 Ninimum economio requirement from the incdustrial standpoint

Inbur previous item 3.1 we have sesn that main agrioultural orops
may be sconomically produced in developing oountriss on small surfaces from
10~20 he, by means of standard oqui*pucnt. This equipment consists of sets

‘Mﬁwdummﬂmmum.@wm‘ st
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of mounted implementk supppemented by tractors of 35«65 h.p., oconstructed

for developed and for developing countries. ‘These are:t melboard or diso
ploughs, diso harrow, fertiliger distributors, smoothing harrows, universal
grain drills, plamers, cultivators and small 2-3 ton trailers. The suit-
ability of such machinery for developing countriec which has been noted in

{tem 2.1 relating to the choice of machinery, as well as the checked experience
of foreign manufaoturers offer skfficient certainty.

Before paseing to the minimum economio requirements for building farm
machinery factories, let us view the general oonditions for it in developiig
countries. Our encloeed survey (see Appendix () relating to the manufacture
of standard machinery above-mentioned, shows that conditione of natural
environmmet are satisfactory and that human and technical oonditicns ought
10 be sstisfactory under certain circumetances. The most important prodle m
lies in the financial area. Fither private or governmental, the financial
assistanoce may be engaged only through a wide soale arrsngement in whioch the
Government and a leading foreign manufacturer can find a common interest for
building the local factory. We must at once point out that it is not a gqueetion
of assembly plants and the like, which have in practioe shown precisely the
opposite effect to that expected, nop is it a question ¢ emall scale industriee
manufacturing and improving small field machinery and hand tools. The question
is to build typical modern factories specialized in the manufacture of the
sbove-nentioned standard machinery, with a capacity enabling thea to satisfy
the market demand, the quality and the prices alike being the world ones.

It is true that such a task is not easy to perform. But if the supplies of
manufacturing costs is eompensated by lower overhead ocosts and wages, as well
as Ly protective duty and other governmental faoilitiee, we presume that in
a short time the factory will be operating suocessfully.

The term “typical faotory™ has been mmed for the following reasonstl,.they
should be specialised for the menufscture of a rather small assortaent;
2. their main technology (such as forging, pressing, casting, eto.) should
be thoroughly sxpreseed; 3. they should work in one shift suffioient to
cever the production ocoste; 4. they ehould make use of technical erganise~
tional snd financial aseistance, whether from leading foreisn sasnufacturers
or from the govermment § 5. their management is the first stages should be
the responsibility of tho foreign partner woee important duty should de to
paise the local staff standards so that it can become sutonomous within a
fixed peried; 6. mnother obligation should be to provide the fectory with




all necessary equipment, tools, instruments, technical doomentation,
kmow-how and suffioient rew material feor normal manufacture; 7. ths rele
of the foreisn partner should extend to problems of trade, repair and maine
tenance, and, in some cases, of fi:ld operation assistance; 8. for all
these obligations, the foreign partner should make use of faoilities pro-
vided by the governmment in order to enably the correct funotion as a whole,
&8 well as to protect the interests of the foreign partner.

An important point is the question of improvement., The factory should
progress acoording to ths market demand < and invemsely, bearing in mind the
potential influence of the machinery in the qualitative change of inherited field
methods. For these reasons the one-ghift capacity should provids the paseing
over to the recond and to the third shift{ without néticeable investments.

It e diffiocult, within our small framework, to embrace all details
which accompany the buildiiy and the orfanisation of a fuctory. Neverthsless,
to express the minimum economic requiremants for such factorise, we have used
the docunent "Profiles of manufasturing establishmants” igssued by UNIDO, 1Inm
order to give the possibility of comparing different data important for a
relevant judgement of the investment ooncerned, we ha/e compiled six profilj.
as follows:

1. A small factory for Primary ani seoondary tillage mashinery;

2. A small factory for seeding, planting and fertiliger dietridutings

o A medium faotory for pumps and Sprayers)

4 . A medium factory for paddy field machinery;

5¢ A large factory for arveeting, threshing and milling mechineg

6. A large faotory ‘or diesel engines and tractors.

Thess six profiles of fara ®machinery factoréés oorrespend exaotly to
the previous olassification made fcr suiteble choioce of sachinery, whether feg
production or for agrioul tural mechanisatisn. (See Appendis ‘1 - 36)

Considering the kind, the eise and the technolegical process, as well ag
the original use of the produects oonoerned, we may divide the faotory prefiles
inte three parte:

« the firet one corresponding t¢ immediate building, namely the twe

first factories)

= the secend one corresponding %o the building in case of specifie

need: these are the third end the fourth facteries; and

= the third one ccacerning the fifth and eirth fascteriecs which ey

o8me iato ocensideration afterwards, depending om their real
developm v,
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uommumummumm-—-mch
9o molesed tamlation, which shows the following:

gress lates s. tetal fixzed asee
b. tétal amployees
8. tetal snnual cutput

oslested ceefficients 4. fized captial aseets per empleyee
e. fized capital aseets per 1 T predust

f. aanual output por smploysee,

In order o cempare these data for a relevant decision, we have arrenged
e conpamative sheet (see srclosed Appeniix | - , which evidently peint
out the above mertioned factory classification, whether from the standpeint
of the ¢ross dats or of the selectad ocefficienis. These dats surely shov
the poesibility of relatively wmall 1invesiment for the two first faoteries,
a8 well aa the 'nmmortanca ot their produciivity, des ite their relatively
pedest investments. Other fectories, espeeially the two last ones, invelve
mueh more investmsnt as well as numerous types of worimanship. Their weight
of product per ore saployse 1a necesearilg low aceording to the higher working
dey;ree,

A similar d.fferentiation can be geen by comparing the factery preduets,
1,0, their reprasentalives wccoriing to one tone machinery prices (see
enelosed Appeudix K.

Whether 01 as another comparisen provides the same lata enabling the
eetting up of the priority {a btuildiag ferw machinery factories in develeping
ecountries.

3.3 Jame dedyctie:m concorning the preceding pequiyements

The foregoing minimua eeo.vaic as well as technieal regquirenents boing
of fundamentallimportance for sedting the iniusiry end the agrioul ture in
dovelopin, countries urder way, ®e shall preeent thea is \heir sutual cemne o~-
tien. In order to get a general estimatien ef the prcblem eonaerned, sne aust
point eut that simultancsus fulfilment eof 4ifferent requirements, whenever
sutually dound and eonditioned, represemts squatione with many varisbles,

Por this reasen, we intredused ia our fisel esnsiderstiens seme 1imitative
fasters as fellews:

1. regarding the lemds dry, \repical and sub-trepical arees|

-

seni-arid aress sheuld be exsluded.

i

paddy fields to de treated ia spesial m4

!

|
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2. Regasding aintmm g1ges of ferwet Ninimm Stonenic wnits from 10-20 he
siitadle for farm machanisation on

private sector; sventual Go=operative
oF governmental egtates should be
8pecially gtudied.

). Regasding kiad of wrepes Sain crops such as wheat, corn, cotten
end rice common in the countries ocone
oerned; rice only under dry farming
with subsequent irrigation,

4. regasding system of ereppings dry land monocul ture, ons harvest~time;
whemrer possidls doudle or triple

repping,

5. Regamding f1e1d operations: whels oycle of main operations, from
soil preparation teo harvesting and
tumpertation; soededed preparation,
harrowing, fertiligers, seeding, Planting,
ultiviation should be done with
indigenous mounted implements, while
harvesting, threghin, and tractor uge

should be performed in nultiefarm uge

or w hlrin{'-
6. Deguwding the eheioe of povered equipment consisting of
nashinery: Seunted implements gmd of plourh,

. d1sc harrow, fertiliger distributor,
" ®meoth harrow, universal drill, comn
ead ootton planter, cultivatory trailer
all of standard type mounted on tractors
of 35 « 65 hep.; tractor as wel) ag
barvester and thresher should be imported
or hired,

T. Dagasding e amnfestures optinal technologiocal process in
Epedialised plante such as forging,
pressing, and casting with legs sachining
high mecitiing should be foreseen for
farther development stages.
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8. Regurding the partnerships

9.

10.

11,

12,

they are difficult to realise.

Regarding the cadres trainings

Regarding the finanocings

Regarding the Government's
share!

Regarding UN assistance!

oblizatory foreign msmufacturers sharing

in building and orgmnising indigenous
msnufactiure, providin~ equipment, tools and
other facilities, such as technical doou=
mentation and mow-how} importin~ raw
materials, semi-products n! o jusimentss
organisation of repair and maintenancej
aleso assistance in field operation.

althou h this concern belongs to the
Government, the education and the training
of industrial skilled and semi-skilled,

as well as the qualifying of foremen in

an accurate technological way should be

carefully organized by the partner.

financial sharing between the partner,

the Covernment and eventually the private
cuntractor should refer to all of the
above-mentioned requirements. A joint
venture should be desirable; the assistance
of the World Bank for industrial

development also.

maximum assistance and faciliies for
manufacturing or purchasing the components
should be provided by the Government,as
the result of a sound economic policy.
common UNIDO, FAO and ILO endeavours

to implement the project in the best
manner from the industrial, agricultural

and educational point of view.

At first sight, the above-mentioned conditions may appear as numerous as

Nevertheless, *hey represent a minimum of

technical, economic, financial and organizational requirements for an undisturbed

farm machinery production and application, which still exists in developed

countries.

Mo’reover, it should be said that a large project requires an organized activity

of ¢11 interested factors and authorities, in other words, it should be carried

out on a wide scale, as stated in our next chapters.
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SECTION IV

4 ™0 mﬂnmn_mmmmv_nxs_ﬂﬂﬂ-ﬂmmwm
DAIUSTRIES LM DEVL.OPING COUNTRIES

Almost in all countries especially in developing ones, agrioculture
appears as one of the moet difficult prodlems. While in developed oountries
this problem is molved in acoordanoce with the developed industry, by the
presence of whioh agrioulture finds its rlace in the oounty's economy as a
whole; in developing oountries without industry, agriculture is taxed beyond
its possibilities and does not find its way for its affirmation. One of the
oiroumstances raising difficulties in developing oountries is the inocrease
of the agrioultural production in developed oountries after the var and its
competitive appearance on the world market which confirms even more the
handicap of developing oountries,

Even in gome potentially rich Latin American ocountries, the agrioultural
produotion is in latent stagnation due to the deficiencies of the present
underdeveloped structure of their economy, the vicissituies of foreign trade,
and thes lack of energetio national development programmes,

The dtuation is still more difficuls in developing oountries whare
besides fertils land there is :o other natural wealth. Thome countries will
for ever remain backward if their agrioculture will not be organised on a
modern basis, i.e. by means of modern techniques which will enable their
people to benefit from the civilisation, the oreation of a modern and
progressive attitude of mind, and consequently, the approach to the resuls
of eoonony scale.

Thare are two different funiamental ways of development for it:
the evolutive and the progressive way of development,

4 1. Evolytive way of development

In faot, both the evolutive and the progressive way of developmens
nmay lead to the same &oal, but the ways to reach it are rather different.

When starting froa the «xisting situation i.e. from ostablished
habits and home teohniques, trying to iaprove them without partioular changes,

it would take a long time until the farmer renounces to his experience
acquireda due to his inherited habits. For this reason the minimum requirements

for an agrioultural improvement exposed in our foregoing chapter should not

have muok chances to come to a positive result in the near future,
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One may be still afraid that the rectification of sxisting rather primitive

implements

animal drawn and handtools will tend more to regression than to improvement.
L\

But as the oourse of "less resistance"” is prevailing in some developing

ocountries, and unfortunately by some protagonists of the ‘est, we shall try
to overoome the inertness habitual to evolutive development in order to be,
4n a near future, in a position to tuild farm: machinery factories in de=-

veloping oountries.

1.
2.
3o
4.
Se

6.

Te
8.

evolutive development, and that some foreign mamufacturers could have interedt

Suoh a way should be the followingi-~

Organise marketing of farm machinery,

Organise services for repair and maintenanoce,

Organise instruotion for a fair handling of machinery,

Organize a bureau for agrioulttural enginesrin,,

Organigze assembly plants for wowe farm machinery

Organize the constructiion of a amall-scale factory to
meet with the deands of the market in machinery and
hand tools,

Form manpower for this manufacture

Build: a development sarvice that will take care $o pass from

simple to more complicuted machinery.

It is our opinion that this progrcmme will suit the followers of the

in it if some of the developing countries should agree to such a vay.

4.20

ssive Davel

The term "progressive" is used to charaoterise the endeavour for a

project conception which may be more or less ex*anded. Namely, if in some
developing oountries objeotive petential oconditions for the production and
the application of modern farm mac..inery exist, and if, therefore, a firm
feoimion for it exiots among euthoritative governmental and private faotors,

one may expeot a relatively rapid expansion of the project.

Measures which in such a oase should be set, must gat take o revolutionary
_form like the land reform in India, for this experiment, besides btasically
hopeful expectations, is running seversl risks by a lot of interrelated mom~
farning employment opportunities.
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' The developing countries like Argentina, Brazil, Mexico, India, Iran,
Turkey and UAR ~ as we have seen in chapter 1 - ghould get started industrially
for a period of time and assistance should be rendered indlvidually, according

to their needs, for which we should devote ourselveg particularly.

We are not followers of omnipotent techniques, but we are eye-witness
of their firm effect when properiy used. Take as an example Yugoslavia,
whose pre-war average yield in spite of favourable natural conditions was
under world yields, while in post-war periods they have increased 2 - 3 times,
due to the endeavours for organizines the farm machinery production which hasg
played an 1mportant role, Their machinery manufactured in half a score
specialized modern factories provide not only the Yugoslav market, but also

some developing and even developed countries.

There 1s no doubt that similar results could be obtained 1in developing
countries where natural conditions are better than in the above-mentioned
country, under the condition that the afore-mentioned minimum requirement
shoul be taken, i.e. their realization should be done in a progressive way,
fulf1 |ing the limitative factors mentioned above in item 3.3 "Some deductiong

concerning the preceding requirementsg",

2 1.3 Suitability of a Pilot Project

As thementioned progressive development involves difficulties which
cannot be discovered sufficiently in advance, we propose to procede gradually
by experience on a smaller scale following the pilot project carefully prepared,

In orde~ to be able to expect satisfactory rec tg,

Such a pilot project should be elaborated and realized in the following
order:
- Among developing countries select three or four belonging to the arid

or tropical areas where common ¢rops such as wheat, corn, cotton or rice

are growing, whose Covernments are willing to approach the expeaiment
elaborated by United Nations,




¥laborate feasibility studies:

for a progressive agricultural mechanisation
for building specialized small scale farm machinery factories

as mentioned above.

- Invite leading foreign companies to take part in building farm machinery
factories according to a tender elaborated by the Government concerned
with UNIDO's assistance;

- Proceed the development of the Project under UNIDO assistance;

- Follow the process of laying out the project from the very beginning: the
building, the equipment, the running, the management, the inspection and
control, the marketing, as well as the use and the behaviour of machines
in the field. Special care should be provided to the manpower traininge.

- Compare results realized in the countries concerned to the Pilot project,

and bring concluding remarks, in order to enable further extension.

The above mentioned items are stipulated in principle form, and should be com-

pleted for practical use.

According to our estimations for some typical specialized factories

(see App.Hl and H2), the investment costs should amount in average to about
300,0008. The gelected coefficients as well as the value added show this
investment as feasible. Compared with the indirect advantages in acquiring
experience in a rather short time, these investments should be considered

as moderate.

For these reasons one may expect a real interest among developing countries,

especially the less developed ones; among foreign factories, especially

the world-known ones as well as broad assistance ~f the UN.
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. SECTION ¥

. NEGESSITY OF EXTENSION ON A WIDE SoLE

We have scen that the nececsity of roduction and suitable arplication
ol farmnm machinery in le.c developed countries exists as well ag the possibility
to perform it in a cortain nannor. for this roason we propoged to start with

a jilot proect. If tLig yroject succeeds one mi ht g. Irther on a wide soale
exteniing the exrerience acquired. "/ide scalo” in Lvur case :.ieans rot only the
extension on a wide region, but also the esbrace of all relevani ractors.

“or $.is rcason suc) an undertaking s'.0.ld Lave t.c significance of a great

project .o(mn the following pa;es we shall expose our meaning in t.c atter
concerned.

2¢1 Pogeibility to or roduction on o

A8 known, coonuvuic anrcoments bLet.ian Jiiforent countries on a regional
basis are tue onuracteristic of poul—war piactice. ‘heawu a_r <nents as
useful for devel oped ocountries, arc necessar; for .eveloping one:. "nfortunately,
a certain solfaatiafaction, as consequence of their jolitical inlependance
acquired, folloied by o certain unsteadiness, did nit ;roduce much results in
t.ie nater of econunic regional agreuemonts. devertielery, taiing into acoount
the usefulness of re;ional a.reesnents, eithor exivting cnes ug:! RCD
Ha.reb, LA, or eveatual ncw ~nes which will be reachc especially between the
les. .eveloped counirie., one .1 ht belicve th.t b, estansion of ‘tleir
common aarkcet, the vousibility of or_anisin; farm machinery production should
be rmich easier t.an on 3 limited market and 1solated indi envus forcea.

The propoeed specialiged factories should by all means achieve the axpected
optinal capacities when worxing for three c¢r four countries, than for one
solely. In this case tle foreign partner should also aciileve bettor ex;erience
through direct oontacts with different fields, or different problems, .uch as
suitability, mainienance and epare ;arts provision For this machinery,

This sxperiemce sho.ld lead to tle idea of eventuallpyorganising common
cenires for general repair, utocks of machinery and spare parts and laot but
0ot least, a ocentre for research, for the i proveqent Loti: in production and
in agrioul tural mechanisatien.

Our proposal %o start a pilot project could be much supported, if thres

or four countries taking part in it could e mutually bound on a regional
basin,
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5«2 Eventual further industrial development

As the introduction of new tec hniques in developing countries is not a
target for itself but an intention to have more products with less efforts,
in some cases, market suprlus of crops could be used for manufacture.

Common crops which have been foreseen in our production programme could lead

to the building of Flour mills, equipment for food preparing, cotton dragglers,

rice husking equipment and others.

Such industrial development as a logical forthcoming of farm production
improvement and the market surplus might be expectéd in all developing countries .

where the indigenous industry is at the beginning.

5.3 Particular countries' interest for a wide scale improvement

As a matter of fact, the machine industry provides market surplus and
changes manpower structure, The farm machinery has in this way in developing
countries a double role: providing surplus products either in industry or
in agriculture. For this reason the initiative«f some developing countries which
have already started with it, although the difficulties which have necessarily
been provoked in their economy, should be appreciated.

As for the less developed countries, starting directly without a previous
development of the heavy machine industry, they should give proof that the
farm machinery industry is able to put & fundament for their industrialization -

in other words , that this industry should provoke the country's potential

forces in that way. Thus, a wide scale improvement of the farm machinery industry

and the agricultural mechanization moving all relevant factors should be of

great interest to the governments concerned.

5.4 Leading manufacturers' assistance in the project

There is no doubt that a great project as mentioned cannot be realized
without a firm assistance of a leading foreign factory. The interest of
leading factories for co-operation with some developing countries has increased
after World War II, Their trade policy, compared to the pre-war period, has
rather changed due to the growing demands on one hand, and the increased
competition of farm machinery factories on the other hand, Still in all
countries in BEurope and in some developing countries, there are farm machinery

and tractor factories, working in co-cperation with leading factories on the

base of licenses, technical documentation and know-how,
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Working om all continents, leading factories have aoquired a large experience
either in produstion or in appliocation of suitable farm machinery models, and are the most
competent in the matter involved. That i3 the reacon why we concider their
co—-operation in realising a great project as obligatory.,
It is understandabdle that they could Cco-vperate only in the limit or facilities
hich should be created for them. But the essential element of their assistanoce
onsists of leaving the former attitude, treating the developing countries as being
nible for industrial work, only fit to be taken into comsideration for small
tesanal work and traditional farm operations. Their attitude towards their
Bndigenous partners should be a fair rlay statenent of highly experimented leading
actories, pPledged to trangfer their experience in the bout nanner, in order to

ake their indigenous partners a8 independant ag pPossible in tieir Work. The post-war
1perience showa thut leading so called mother facotires keep their role angi their
nterest in this kind of share marxs better than woriing tarough simple tra.e.

n the other side, governments having a partner wit:, all necesaary qualitics, a:sure
11 kind of facilities. It is difricult, and not t..e ioment to enwaerate matual

bligations betwsen oovernaents and foreign partners c :ncerned. But one hss to

oint out: the expsoted rosults in guch & co-operation might be measured hy the
ren minded and constructive partaership,

«5 Zcientific and tecinical assistance

There are ""ny research and development institutes, testing organisations and
Aboratories, specialiged in farm machinery either in production or in application.
B our crse leus intcrest lics in findasental but in applisd forme of eoientific
i tecinical assistance, Both, rerforming liboratories and field operating tests
pst have a practical mind: to Jdetermine tecinical and functional characteristios
a machine, 1ts organ, or jpart,
Por develcping countries the main request should be the optimal ohotce of
Tm machinery. Although the so called "set of standard mounted implements” has to

TVve a8 technical ground for acriculturalmmechanization in any tropical area, in
Me specific cases it m:ght be soie request for conutructive or functional changes,
side these exceptional requests the main assistance uf these institutions should
nsist of cheoking the effeot of mechanised work, due to its technical and

notional performances, as well as to the a riocultural mechanisation organisation,

this way relevant institutioms should closely co-operate wit the faotory and the
Srnment authorities.




5.6 Boonomic aspects

In our precedent studies we tried to recomcile the interests «f semm
developing countries with those of several foreign partners.

Although this aim is bearing far reaching advantages, in order to be
practically realized the account should be direct, 1.e. the machinery in the
field should cover all operative and investment costs, as well as the costs of
life of the farmers family. On the other side, the factory project should b
bankable i.e, 1ts manufacture should be realised on world economic and
qualitative rates,

In our studies we have already stated that euch a situation might be
ocreated under several cond.tions, which require a fair partnership between the
countries concerned and the foreign factories interested, based on reciproocal
obligations and benef1its.

Our firm opinion 1e that machines whenever they work muet give equal
results under similar conditions. Thes error of judgment that production and
application of farm machinery should belong only to developed countries has beem
demented long ago. The weakness of developing countrise, even the less
developed ones, does not lie i1n their inability to approach technical probleme
but to the lack of capital, as well as to fair tschnical assistance in ewur case
& fair-minded partnership with a foreign leading factory.

5.7 UNIDO's assistance

Hence, the initiative for a project such as the study of peseidilities
t0 manufacture farm machinsry in developing couniries represents undeudtedly
& great sndeavour.

UNIDO has had many proofs for its contribution to the devslopment of
developing countries. Meanwhils, an embracing action which should contribute
10 a real renaissance in the industrial and the agricultural field might be an
important point in its success up tc now,

It is important te note the necessity of unanimoue endeavour of all
participants in this project, both the governments concerned and the foreign
pariner, whose role has been pointed out in our report, and whoss impartial
co-operation would be in this case put under prosf.

It is up to UNIDO, FAO and ILO to sasure, each of them in corresponding
function, the indicpensabls co-operation which has been pointed out meny times

in our previous elaborations.
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EZIC’! V!
¢ oor me coorengmon

All the adeve asationsd precuppese - without aying - e cerrespond ing
intareet of dewsloping comtries sonserned, 1.9, their agreement. Although
this interest ai st be Justified, we believe that with some of the de-
veloping countries prelininary meetings should be held beafore giving the
project troader publicity, In this case the followin: ques’ions sheuld
be diseussed -

1) lapertamce whieh the sountrgeaiiac’ss to the preject.

2) Maaner of appreach for its realisation,

}) DNeadiness of the oountry $e take over certaia obligatiens.
4) lessibility of mome investmente.

9) Prierity of the ohotes of foreign partners.

6é) Dvemtmal common access in regional frame.

7) FEventual joint wenture with the pariner,

8) Eveatual realizatios of a2 pilot prejset.

9) Hiseellaneous suggestions.

In ease thie actiosn should ot & vreader regiomal ispertance, oppotunity
should be given to arpuse it on a regular or special regiomal meeting.

A® & tle country‘s me ting, at whish representatives of different
goveramental, finansial and other administrations should partioipate
88 woll as some private persons amd farmers, 1% would be advisable that
UNIDO emshanges seme eorrespondense before taking part ia the aeeting,

¢ 2
4 Saamiialisns vith seme fweich lsediag fasterise

After the consultations held with s sral developing eswntries 1.0,
after havin cleared most of the questions relating %o the prejeet, the

situation would e oufficiently explicit to have meetings with some of
the leading fereiyn r.otories.

Meir ahotos sould not be diffioult ae only sutstanding amamifegturess
like “mesey tarris Perguson, Jeere and Co., Intermatioral Harvester,
uts and eveatusily dteyor should sake part in the fires senpetition.

™he assetings shovuid be organised in UNID 's pesidence with fol lowing
tarwme of reference:




1) Agreemen: in principle to tahe part in the prejest
2) Namner of approaching the preject
}) Order of their eventual participation 1a the prejeet

* 4) Order of eventual 1nvestment
%) Conditions of eventual participation in the pilet prejeet
é) Priority of countries concerned

1) Miscellaneous suggesiions

In case the leading companies should not e interested ia the prejeest an
international competition of iifferent interested facteries should b recemmended.

6.3 Consultations with FAO amd ILO

Censul tations with FAO and [LO might be held before having meetings
with developing countries and foreign factories; but we belisve that the
procedure should be reversed,

This 1s due to the fact that the developing countiries concerned would
bo somewhat surprised to be set on an alternative course which interferes
with their situation, without being previously consulted. Normally the
“fait accompl1” method 1s psychologically condemned to failure; which might
e the case 1f consultations were held behind their backs,

Consultations with factories regarding training of cadres, repair and
meintenance and others in which the factories have to take an active part, if
»et & loading part, should also be held before having a meseting on these

questions with FAO and ILO. In this way some controversies on these mattere




B -3
c
D1 - D8

Pt -5

HY « KO

Appondix Contents
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Farm machinery olagsification
mndig‘ to0 funotion and toohnolog

Tilling and soil preparing machinery
Ploughs, harrow-, rollers, pulverisers, ocultivators.

Seeding, fertilising, cleansing and hay handlig_g machinery

Seeders, planters, separators, cleaners, graders, fertilisers.

Pumps, spraying and dusting machinery
Water and manure pu.ps, sprayers, atomisers, dusters,

Special machinery for paddy fields
Watering and other machinery Japanese type.

Harvesting, threshins ard milling wachines
Harvesters, threchers, presses, combines, milling mschines.

Digul engineg and tractors
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2 = 3 moldboard glml_x!

Usest Ploughing, as the basio operation in tilling of soil sowing the most
important ones to secure goou -rowth and development of orop in the oourse of
vegetat ng neriod. In order to provide for it, ploughing is required to
pulverise and granulate the soil and invert the furrows as much as possible,
In addition to it, for the homogenisation of the ploughing up of the spread
fertilisers are essential,

Main charsoteristics
M

Attachment « Standard method of hitohing in three spots provides for
oagy and quick attaching to the tractor,

Design = Up~to-date desigm exeouted to swiich quickly from
3=furrow plough to 2~furrow plough and vice versa.

Regulation = Regulation and maintenance of the working depth as well ag

lowering and lifting of the plough is rade from the
operator's seat by means of the hydreulic 1ifting mechanism,

Ad justment = PFasily and quickly performed, beins reduced to two single
opsrations,

Ploughing head ~ Made in three types of base: standard base, oylindric dasge
with ahare, and moldboard of two parts with point for
ocultivation of hard and roocky soil,

Naintenanoce = Reduoed merely 10 ococasional lubrication of the
appropriate spots and regular grinding of share,

proRe i oo
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Appendix D2

Disc Ploughs

Usess These ploughs are designed for work in dry and compacted soils, but

they can be used with sucocess for ploughing purposes in wet and stioky soils,
where mouldboard ploughs could not be used successfully enough., Unlike the
plough borer, disos are not gub ject to rapid wear because of their rotation
during work, what is especially favourable in stony and sbrasive soil ploughing,.

Main
;E:;aotoriatios:

« The J=point hitohing hydraulic power 1ift system enables quick and easy
attachments of the implement to the traolor, as well as very satisfactory
operation, The additional weight transferenoce to the rear wheels during
the work acts through thie system as the pulling force increases what

means at the same time an inorease of eoonomy.

« Raising, lowering and depth altering during the work is oontrolled by the
single hydraulic control lever which is lccated beside the driver's seat,

« The proper traotor steering and driving in furrow direction is provided
by the furrow wheel.

« Bevel fzoed disos and proper position of them enable good penetration
~ even in toughest soil oonditions (stony, weedy soils) so that these
ploughs are an ideal implement for land reclamation.

e If the soils are too hard and the ploughs do not penetrate satisfactorily,
both the 2/3 and the 3/4 furrow ploughs can be reduced to 2 and 3~furrow
ploughs, respectively.




Appendix D3

Offset disc harrows

Uses! MNounted direot to tha trastor 3-poirt hydraulic linkage, these harrows
represent a well balanced compact unit, giving a first olass performance in
seed bed preparetion, as well as in orchards, vineyardsand forest plantations,
The disos penetrate into the moil exposing and destroying weed roots whilst
stubble and top growth are cut down and mixed with the top soil leaving the
surface in ideal conditions to hold moisture and withatand top soil erosion.

Main charactoriatig_g

= Attached to the 3~point hyirsulio power lift linkage: s0 that raising into
transport position, lowering into working position and penetrating depth
1s ieasily and eimply controlled by the hydraulio control levers.

= Both front and rear harrow gang oan be independently offset in either side
by about 60 cm along their frames, s0 that & maximum adjustment of 120 om
can he achiewed, or both together shifted on the headstock to bring gangs
as close to the crop

= Rear sang angling adiustable in three positiona,

= Frene inside outer diso means that cultivatica can be carried out olose
to growing oropsj frmit trees, eotc,

= Rear gang depths' setting by weans of a lovelling lever,

« Each diso is furnished with a spcaial ad‘ustable cropper fitted on a
oommon scraper bar,




Seavy duty spile teeth harrew

Ugest The heavy ‘uty spike tooth harsow is an implement with very wide weing
possibilities. It oan be sucoessfully used in acoompl ishing sany operatiens
suc.. as deep nlouzhed soil harrowing and seedbed preparatiion in order to Wreak
the clods, level tha ;round unevenness and prepare the rround for drillingg
ocoverinz of fertilisers spcead on the cultivated surface; k‘llin- of weeds
developed bafore starting the drillingj pasture, grassland, clever amd
alfalfa fields aeration,

Nain characteristics

« The harrow handling is very simple.

« Tie 3=point power lift hitching system enables tlLe implement te e attashed
by only one man in a chort time.

« Raising in irangport aud lowering in the workiny, position can be eanily
made by the hydrau’ic power 1ift control lever,

« TFor troublefree and eany transport t“e larrow wings can be hinged wp and
in this position fastened.
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Nrttlisr Maritation

Ugeet TMis dietriduter is slageified for tistridition of Lasegnnis fortiligers
prior to basie tillage and in feedins af wi-ter crops. Ia wither mage, its
features have preved to fu.l sdvantage, sush ae high effieioney and uniform
distridution, Altaeurh 1esigned for oneratien with gramilar fer:iligers a
satisfactory ascuracy 10 o>eretien is obtai el aiso wit: powdered fertilisers,
providing *“at they jossess the allewed mosture oentent,

Kain oharactsrigiicg

= The fartiliser Aistrimter 19 shameterigsed by a siwple oonsirustion and
small number of onerating eymondnats erno wed to the agressive offec’ of
inorranio fertilisers,

= +ith the aonlication of it, & swath up t0 14 2. wide Ls reached with Tramlar
and 10 ¢ wide w.tn powdsre!? fertiiisers,

= Owing to the wiie wmt:, the frequenay >f pa-.aye of tie ‘ractor in oparation
is reduoed, a! conecuetiy trapling wicn has & nawative influence en all
crope fed in sarly aoyi- -,

= Distridution of various standard s ounts of fertilisers is ade possidle,
continFent unon the remiiresentsy nf ~enag,

= Operation is sivnle, without invelvine any partimlar skiil {n handling
or aintenance,.

= Conforming to the wide swath, & high eperating, effisienay is achiewved
with a great reliadility in serviss, aviang A faveuradle offeet on onsneny
of work,

#odk
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Bal0l aurasse seed dxill

el Mo wuitt purpese seed drills for 13, 15 and 2 vrews are mivereal
tplenents for swing pur,oses. "hay can be used in drilling of
varieus erons ae: cereals, .rase, imiwstrial ;lants, vegetadles,
forage erupe an. thers. The very large rew spasing adjustient
posnibilities and euny setting of She nees.sary aumbar of outlete
emablae. th:t sach erop ocili be  lanted to the 'esired widih, and thus
A varPi us Juantities [.ha. LA Pegar. V. eertain o mditione,

Eald shanasieristice:

- DOtA the zae iny achanis wnd ferti.iser attachent are drivea Wy
the proumatic tyrei ;round wheels throy h ears !l ohains,

e T™e seeding i fertilizer atise ents are lwtug‘od and ut imte
eperaticn by the hydrsulie power 1ift contrel lever ™he astiom of
raisdng sutonatically shuts of the seed an’' lertilli: r flows ensuriag
o waste | sood w..

JRAWS e,

e Boeding anu tertillicur ratings are very simplp oontrolle. ky lever
ol s tman s .

« Cemplete .peration contrel 1ren the tr.clor seat

« Jevovable iertili:er atVzehaent ures guod cleaning pessibil ities.

e The oogld hoper w.i¢ in esignad $0 L.y ek and remevadle feeding
roohanions fasilitate cleaming.
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Dl

Uses: ™e tiller 10 an ileal multi-purpsce farm iapl eeent designed for
B *ub-eoiling, stubble-mulching, weeding. In maay ceser the $iller
nay b the oniy im; lement needed in Preparing a seedbes. In soe
90ils 1t repiaces the plough ntirely.

Thia tillor ig an axcelleat
in,leemt for breakiny root-filled, or

rocky aoil, where ploughing
is impractical or wne:e 1% 1s mot desirable %o disturd se4) strusutye,

Main eharaoteristice;

- There are three models: with Bine, eloven and thirteen tines. ™e
aine tine model is suitadle for oultivating erchards aad viaqyards,
whereas the oleven aai tiirteen time models revide & muon wider |
soverage. |

- All Shree coiels are maie of light veight, high stren th wteel angle
Bar with bolt hoiee provide: at 2% -m, whioh eaables both fremt and
rear tines t: Le smc~i ae desired,

- If an obatmmwtion 1» enocouritered, only that tine w..oh makes contaet
poimts besk againet STring temeion wnti]l the ebstruotion 1 cleared,
anl them returns te working ,o«ition,

- If the tller is to be weed for row orep cultivation, it wiil be
found that a wiie set¥ia; of the trector wheels nay be used %
adventage. For this work, it mwet " taken care of ar aRgiag the setiing
of tinee equally on each side of the tiller.

- Congtant amd adjustable werking depth can be soatrelled frem the
traster seat.




Amedial

Am sl eading of LizpiAc traller

iaess I8 $0 designed 10 be wsed for transport of all kimds of agrieultural
preducte and other materials used in farming.
Spesial extemsions are used when trunepo timg the wmise, sugar beet,
sabage and others, which are aided t0 the lades, By texing of{ the
lad@and ;utting on the platform extensione and special lades it beco 108
pousible %o traneport hay, etraw and other such bulky matersis. It is alee
pessibdle to mount on the tramspert box 40 take and treamspert silag s.

stic

« Umloading: tippiag rear at an angle of 500 i.e. 400 on the loft and right
side, operated frem the operatiea soat.

e Lades: MNaie of pressed thici metal sheel. The fremt lade is imobile,
socured wit: bolts and other laies are hinged and Jetectable, The lade
eormers as» specially reinforoed.

e Trailerbean: Maie of thick pre .sed netal sheet and s, ecially reinforced,
Maving am adaptor { r attaciuwent to the iractor.

e Brexes: Thers ars two, ene +mem the othesr Lnuependant breaxiag aystem;
sapwal independaat brake at opurator's hand and pmeumatie brake whioh 18
eguehreaised with the trastor braxe, -oting oimml taneswsly.
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Appendix ’l
Samies.al Doaisel P

Ixnieal Parn )
Sim 10 2o
Baln_sres Wagat

Zisld oneraiisms Ploughing, menure harrowing, seeding,

harvesting, transportation

Ithiaesx ® 20 h.p. wheel tracter

2 ». mol boari plough
disc harrow
fertilizer distributer
P oathine harrow
waiversal rain drill
2T trailer

® wheat harvester

oF b b P b o 0

Uaiversal fertiliser ) ngafe
Operator )

s
Besamwey
Disl s madetli;m 13 sevhe 1 al 1) teme

® e traster and the harvester should W provided wnider sultiefose
we, er hred.
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Appendix P
oaie) 2o 2 |
Size 0 ke
Lain crop heat
Fleld yperations Ploughing, manure, harrowing, seeding
Marvesting, transportation

* 39 hep. wheel tractor
&1 b, molbommd plow-h
dise harrow
feriilizer tigtpimtop
smoothins harrow
waiversal rrain drill
1 9 trailer unloader

® wheat harvester

S 20 0b b o0 g e e

siaeral fertiliser 3 mpuhe

perator |

Saghinory

Bemure

Serpover

Toial ocon acaiegtiss Daevhez20 o 24

. mtmummumhmmdm
wee, or hired,




am © he

| ¥ . oera

) OCK T pPloughing, harveving, Senwure, planting,
9 oultivaticans, harvesting, traneperiation

Iashiasex ® 15 h.p, vhrel tractor

1
2« molboard or disc plough 1
fortiliser distridutor )}
dise harrow 1
emeething harrew 1
planter |
oultivator |
3 ? trailer unlesder |

® govn harvester |

grain 20 kg/ha

sineral fertiliser Suga/he

.dn»tnhl

Ieadiac aetaxial

By

) epeweter
Iisld

el scen rninsdion svein @ igma

® hmummwu—uﬁlw
* mdti-furn wee, @ Myed
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Appondix P
Snienl Oum 4

2 30 M

Rl sn ootien

ald smwradien) plenghing, mmure, S-4ine hasveulng,
plamting, \inmiag, 2-time eultivetien,
harvesting, trensportation

“ ® 3% h.p. whee! trastor 1
=3 b, molboard plough )
fertiliser digttfbuter 1
4100 harrow |
snsething berrev |
planter 4
Pow eultivetep )
3 7 treiler mlceder )

® gatteon harvesier

Santiin_ssiexiel oveis 60 kg/he

j farsiliose (F ¢ P o K) 6 e

Inman prster |

Tiald oveia 1) agphe

Relonimbiin oo llum

® WMo twuster and the Mrvester chould Yo provided widey
mlti-fusn vee, @ hired.

B



l%i' |

® The truster and the Sheesher should Yo poovided mder
malti-farn we, o hired,

10

riee

sloughing wp %o 22 &, aomwre, 4100 hasveving,
smeoth harrowing, seeding, irrigeation Wy

grevitation, water draining, harvestiing, graia
and straw transportation

35 h,p. whosl tractor
2=} molboard plough
dise harrow

fertili er distridutier
syphor tudes

wmiversal grain drill
2 ? trestor trailer
riee husking impl enent
thessher

vn»»lnnuu

oreia 120 kg/ha

aiaeral fertiliser § ap/ie

pereter |
vels 15 agu/ha

eveln DO jema




U P1 yrains, small and grass, corn, beet, cotton atc.

agriocul tural operations;
$illage: prepar tion of seed bed for

planting
Reguirenents ploughs harrows, rollers oulti-
pulverisers vators
T
le will (+l +) .
human 2. ekill ’0? 4-‘ .
J. educatiom Eo, (») .
4. climate * * *
natural
eaviremnent 7+ staidness * . .
6. ehoice of ..uchime v (+) (+)
o ounet uction anu desigm §o$ *) *
ve 8y, isatiom <y * *
Seshnical j. standardisation (*) . .
e Sesmclogioal |, rocess ) * .
lls \n ., e t1..n ant contrel v *) *) *
1. tes. nical spow-how () (o) *
b vl maa SRR
1}. yrivate ocapital - - -
Fiaanesal 4, yovernsants oa;ita} - - -
15 foretgh pas.sership ‘o) (o) (o)
Legend; * the requirements are satisfastory
() » Wh.or certaia eonditiens should be satisfastery
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are weatisfastery







PREFACE

Many problems related to farm machinery production, particularly in
their application to developing countries, have been studied by many capable
experts, However, for varied reasons in different developing countries, the
problems have not been entirely solved. One reason for this delay lies pro-

bably in the insufficient data available.

Some countries which have more or less spproached indultrializatmn,
and 1n major cases have started with farm machinery production, do possess
statistical data concerning the i1mportation and the production of agricultural
machines, These serve to form several conclusions and to emit gome suggestions.
One of them 1s assuredly the specific character of problems concerning the
matter in these countries, which consequently should be treated apart {or each
cf them. This fact indeed separates the more developed from the less developed

countries, where, for the latter, more or less common requirements do exist,

In less developed countries, where industries do not yet, or barely,
exist, and where the social and governmental situation is rather stable, the
main potential wealth resides in fertile soil and clever farmers. Countries
like those 1in the Mediterranesn, equatorial and south-east African regions,
as well as meridianal Latin American and some Asian ones, which are grouped
by natural similarity or by regional economic agreements bearing common
requirements are fit for building farm machinery industries and selling

corresponding agricultural mechanization.

Ouroutlines have been oriented in this way by approaching the problem
systematically, if necessary through a pilot project. Although the lack
of financial indigenous resources for such an undertaking might gink thisg
ldea at its start, we believe that this fundamental problem could be solved
by the interest which leading foreign concerns carry in getting stable economic

positions in some of these overseas countries.,

Starting from this possibility, and before all the urgent needs which
*he less developed countries have 1n solving their acute economic problems, {
we believe that our primary attention should be devoted tc them without

nelecting urgent assistance for specific problems raised by more developed

auntries,




APPENDIX H1

TYPICAL EXAMPLES OF SPECIALIZED FACTORIES

Tnnical specialized small scale factory for primary and secondary
tillage machinery

Annual capacit one shift operation

Major producis tracior ploughs, harrows, rollers
pulverizers, cultivators, trailers

Total employees one shift operation

Fixed capital assets
Buildings 2500 nZ $100,000
Nachinery, tools, instruments $200,000
Total assets (without land)

Detail of machinery depariments

Racksmith sowing, cutting, heating, forging,
pressing, grinding, welding,
packing
Toundry moulding in sand about )O mechines

Rechine processing turning, planning, drilling, “mtmoz:imnt as wil

mlling, grinding, polishing inst ts modestly

Teolmeking preparing tools and instruments ) wechanised.
noSt imported

Moot treating
Aoanmbly

Makestel ses{lieamst

hildings, machinery, squignmt, teele and \astewmnte
sll per one employes 83,000

tammal product per one emplyee

Fised capital ssete (vithout land)
POF one ten preduet
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APPENDIX H2

Typichl specialized small scale factogl for loodim,

Planting and fertilizer distribution machinery

Annual capacity - one shift operation 750 tons
Major products - universal grain drills, corn

and cotton planters, machines
for fertilizer distribution

Total employees - one shift operation 100 persons
Fixed capital assets

Buildings $50, 000

Machinery, tools, instruments $150,000

Total fixed assets (without land) 8200, 000

Detail of machinery departments

Pressing and forging Bawing, cutting, pressing, )
forging, grinding, welding J about 25

Machine processing turning, drilling, milling )  machines and
polishing ) equipment, tools

i i

Tool making preparing tools and instruments ) I:a;ge:r:;;rumen .
most imported ) mechani zed

Assembly painting )

§eiecied coefficients

Buildings, machinery, equipsent, tools and instrments,

per one emplyes 82,25

Annual product per one amplyee 10 tons

Fized capital assets (without land) $300/1 ton
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APPENDIX !!3

Txpical meodadised small scale fogtery Lor faddy finlda

arn npohinery

Anmaal _owveodity - one shift opsration 1,000 tons

Mpjor produots ~ paddy field tillers, weedewrs,
rotors and rokes of Japamse type

Total emplovees - one shift operation 100 persons

Fized capital asccts
Buildings -
Machinery, tools, instruments -
Total fixed assets (without lamd,

Datadl) of mpohinery and equipgant
Porging
Pressing
Meshine processing
Welding
Heat treatment
Assemdbly, rainting

salsated coefficients

5 50,000
¢ 250,000
8 300,000

about 40 different
machines and
equipment, tools
and instrunents
modestly
sechanised

Buildings, machinery, equipmest, Seols and instrumnts

per 1 employee $ 3,000
Anmal product per 1 employee 10 ‘ome
Fized ocapital aseets por 1 ton predust ) 0

(without lamd)




APPTMDIX R

3
i

4
AR AN _Soreyers
Amaal _oapacity -~ one shift operation 2,400 ‘ome
dajor produgts -~ lower driven pumps with herisental
and vertical epindles, spreyers and
similar sanhinery
Jotol ompluyvea = one ehift opor.iion 450 pavearen
c aetle
Buildings - ! 200,000
Machinery, tools, inatruments - & 600,000
Total assetls (without land) s %, 000
ry depart
Foundry

P

Porping and precsing
Machine processing
Welding and assenbly

shout 100 machines ani eguipaent
teels ani instruamte fairly

sschanised
ool making
Sslscted coelficients
Buildings, machinery, $ools and imstrussnts
per 1 em;loyee § 2,000
Arrmal eutput por 1 employee MNone
Piasd eapital aseess per 1 ton predust [ ] 9

(vithout luwmd)
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APPENDIX B,
Jypiga} speciplised large soale factory for harvesting
threshing and nilling machinery
iAnnual capacity - two shift operation 13,300 tone
Majorproducty = wheat and corn combines, threshers,
straw press, grain cleaning,
milling machines
Total employees = two shift operation 2,650 persons
Fixed capital ansefts
Buildings - 2500 n® $ 1,400,000
Machinery, equipment,tools,investments = $ 3,600,000
Total assets {without land) $ 6,000,000

Major maci.inery crucial for deternining overall capacity

Universal machine tools of medium capacity for
forging pressing and processing of metals

Some assembly lines for large ocapaoity highly
mechanized

ghotod ovafficients

Buildings, machinery, equipment, tools and instruments

per 1 employee $ 2,200
Annual product per 1 employee 4,8 tons
Fixed capital assets per 1 ton product $ 450

(vithout land)
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APPEDIX  H, . | -

Sdesl weclalised hidgeancale fastory for Diesel

sngines and tractors

danusl capeoity - two shift operation 25,725 tome
Major products - agricultural Diesel engines and

wheel tractors

Total employees - tho shift operation 5¢500 persons

Fixed capital assesiy
Buildings - 8§ 4,000,000

¥achinery, equipment,tools
and instruments - § 9,200,000

Total assets (without land) $ 1),200,000

T _maohinery oruocial for determi the overa

preduction capacity

Engines:  Universal and soeoial machine tools
oonveyer of small capacity automated

Traotore: Semi-automatio universal and special ' K
machines. Tocls for processing castings \
and making gears,

Pig iron: Semi-automatic machines for sand moulders S
of medium and large oapacity, eleotric )
vens, mechanised preparationsof moulds :
and conveyor system for melting and pouring oy
sastings. '
Mechanisation 80 £, automation 40 %

Seleeted goeffiotents

Nildings, equipment, t00ls and investments

per 1 employes $ 2,400
Anmual product per 1 employee 4,65 tons
Fixed ocapital assets per 1 ton product $ 513

(without lamt)
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Anmddx X
Aversge world selling prices
ton tural machinery
Group X plows, harrows, cultivators : $ 800
» II wiiversal grain drills, planers, , $§ 900
fertiliser distributors

" III puips, sprayers, atonisers $1,10¢
o IV peddy field machinery $1,2%
" v harvesters threshers : $ 1,600
» vI Tractors $ 1,600

Dievel engines ‘ § 2,400









