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The agricultural machinery is an oldest and, to an extent,
developed processing industry in Latin America.
The first agricultural machinery plant was built in Argentira
in 1878. In .1930s various seeders, harvesters, and other mecha-
nisms were manufactured in the region but the demand was chiefly

satisfied by imports.

A crucial period in the history of the irdustry was World
War II when Latin America, a traditional exporter of farming
goods, was cut off from supplies of crop raising and livestock
breeding machinery.

Simultaneously with expansion of the car building industries,
1950s saw a dramatic brezkthrough in the agricultural mackinery
industry..Tfactor assenmbly and later manufacture was launched in
Argentira in 1954 and in Brazil in 1959. In 1970s Liexico, Peru,
and other countries joined the list. Tractor building is in the
lead of the industry and accounts for about 70 percent of the
total production worth of the industry.

A wide range of machines, mechanisms, and attachments nanu-
factured in the industry covers as much as 60 percent of +he
agricultural needs; in this respect patin Anerica is well ahead
of other developing regions.,

On the other hand,.if the agricultural sector is to achieve.
the mechanizatioﬂ‘lgvel of developed countries, the sales of
agriculturzl macninery have to be eipanded 15 to 20 times. There-

fore the potential for expansion and sophistication is imuense,

National policies and vlanning efforts

General considerations. The unswerving drive of Latin Aueri-

can countries to develop their own agricultural machinery industr,

is on the whole a welcome trend.

Agriculture in Latin Anerica, for all its disadvantaces,




remains the cornerstone of the national economy in most countries
of the region. It insures much of their export earninss as well
- as satisfaction ;f their vital needs. _

The industry's development is now unthinkable without apro-
priate mechanization§ doing this with reliance on the country's
own resources would be doubly beneficial. In this way not only
the much-needed machinery is provided but also the foreign cur-
rency is saved, employment increased, industrialization enhenced |

the overall econonic potential iﬁproved. fherefore creavion or a

national agricultural machinery industry is the'goal of - most

countries.
For the objectives to materialize, a significant industrial

infrastructure and a fairly large market making the industry cost

- .
-

effective must be available.

Inadequancy of these factors dictates the actual practices
of specific countries and, obviously, explains the variations in
the scale and soohistication of the industry froa country to
country.

About 90 percent of agricultural machinery in the region is
manufactured in Brézil, Argentina, lexico, and some mediun size
countries such es Perp and Venezuela., Their govermuents use
various incentives to stimulate the national agricultural machi-
nery industry wﬁlcp will be listed in %this sectior.

The industry is, as a rule, financed by private (foreizn,
mixed or na?ional) capital and the governments do not possess
direct 1everége to plen and manage the industry. An exception
is made b& new tractor and diesel engine assenbly works in Mexic
Peru, and Venezuela where the national share belomging to govern

ment organizations is 51 percent +)'but the rule till holds for

,i) The Cuban agricultural machincry industry is left out of

this survey
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the user of their products is agriculture where private ovmer-
ship and utilization of land remain unchallenged,
Furthermore,‘the foreign investors into the industry arec
transnational éorporations, THC, which dcminate fhe world narket
of_agricultural machinery. True, they profit from local produc-
tion, but their desire to expand direct marketing of azriculturzl

machinery in the region is thus countered.

Elements of vlanninz. Expansion of the agricultural machinery

industry as a major sector of the natioral economy is provided
for in global and sectoral programs of national economic dzve-
lopment which are worksd out by the goveranment bodies in Latin
American countries but the targets ére more in the way of fore-
casts; if they do not match the business interests of the facto- -
ries, the industry falls far short of them.

In Peru tractor and diesel engine manufacture were envisaged
in the framework of industrizlization programs incorporated into
the 1971-1975 National Developmert Plan , and the
1977-1980 "Tupac Amaru" Government Plan. In lMexico the necd to
expand the tractor manufacturipg industry is foraulated in
Programa de FOmeﬁto para la Fabricacién de Tractores Agricolas
para 1980-1985. A measurcec of growth is also envisaged in economié
developnent progrém§ of Brazil, Argentina, Columbia and other
countries,

Incentives, An indirect but effective way to help the expan-

'sion is to step up the faraing production, in particular by bettez
utilization of cultivable lands. Accordin; to the Inter-Americon
Comnittee for Advanceaent of Agriculture, by mid-1960s in seven
countfies which provide two thirds of the farming production in

the region as little as 24 percent of cultivable lands werc till-~
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ed of which 16 percent were in large holdiﬁgs. In 1960s-70s land
reforms were enacted in Venezuela, Pgru, Panama, Equador, and
Coluzmbia. The actual implementation of the reforms did not settle
the social problems but activated medium size farms znd helped
involve large holdings into market oriented production. In Fexice
land reform was carried out in 1910-17; now the government bdbacks
consolidation of traditional peasants' holdinss (ejidos) and
their tranéition to market-oriented production. The Aigentine
governmant leaves intact the prevaleﬁt land ownership systen but
encourages market-oriented production and cultivation of new
areas in remote parts of the country.

Another kind of incentive is direet subsidizins and loans
on favorable conditions for improved mechanizatior in tillage,
cultivation, harvesting, storage and transportation of faraing
products. Since 1982 thc Arzentine state  provides loans on
favorable conditions for ferms which buy machinery and construct
grain storazes. State-owned service stations for agricultural
machirery are set up.
| State loans are given to faras which purchase locally made
agricultural macainery in Brazil., In compliance with a giobal
plan of national. econonic development, the needs of agriculture,
includirng mechanization, are funded in lMexico by the profits
from 0il sales., :

A significant contribution to the national agricultural
machinery industry is also made by the state sector activity in
development of the infrastructure, including power stations, ex-
pansion of capital goods industry and other facilities and mate-
rials that are useful in the agricultural machinery technoio;y.

Still another way employed by Latin American governmonts to
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promote national industries is to control the technology transfer
procedures aﬁd to set up and maintain research bodies such as
 the National Institute of Agricultural Technology in Argentina
" which concentrates on systeas research in natibnal agriculture,
in particular, improved agricultural mechanization.

Most Latin American.countries producers of agricultural
machinery employ various protection policies. Thus in Brazil
import regulgtions practically ban importation of assembled
tractors whilst for importation of other kinds ¢© faraing machi-
nexry é one year deposit worth the priée of the equipment must
be made. In Mexico no duty is imposed on imports of tractors,
expecially as ﬁnits{ but an import licence must be obtained be-
fore they can be bought. As 2 result the tractor impdrt fell
from 16,700 units in 1970 to 5,400 in 1980.

With the introduction of the "open economy"'policy in 1976
the Arzentine governaent sisﬁificantly reduced the import duties
for equipnment, in particular azricultural. The goal was free
competition which would enforce the local industry to improve
the perfornance and cost-effectivenecss. However, the agricultursl
machinery industry did not ricse to the occasion and the tractor
manufacture fell from-19,100 in 1975 to 1,900 in 1931 eveﬁ thoucn
the agriculturzl -production and, in all probebility, the agri—
cultural macuinery market, expanded significantly during that
period. |

The legal foreign share in the ceapital of mixed capital asri-
cultural machinery factories has been cut back in kexico, Peru,
and Venezuela to 49 percent.Foreign participation is also reduced
through replacement of imported parts by those manufactured local-

ly. In these measures, however, the authorities are often moti-




vated by the desire to stimulate the national industry rather

than by its actual potentialj therefore the replacement takes
longer than expected or fails. ‘

To expand the agricultural machinery market for their natio-
nal industries, Argentina and Bragil employ the mechanism of
regional economic organizations for exportation of their productc
In Peru and Venezuela the tractor and diesel engine assembly
works were constructed with a view to exporting their produce
chiefly to other countries of the Andean Pact within the frame-
work of agreements on cooperation in industrial production.

Such asre likely inmportant measures adopted by Latin Ameri-

can countries to promote their agricultural machinery industrice.

~

Present situation and trends of éhe agricultural

machinery industry

A total of 80,000 to 90,000 tractors, about 120,000 self-
propelled harvester combines, and an immesuarale number of other
facilitieé, inplenents, and attachments are annually manufécture;
in Latin Amcrica.

About 90 percent of this amount is manufactured by Brazil,
Argentina, and Mexicq which are alco ahead of other countries 1in
the varisty of products. They cover their own nced in practvicall;
all kinds of agrichltural machinery including sophisticated faci-
1ities such as tractors, narvester combines, and ®ilking nachi-
nery. Brazil and Argentina export some of their produce,chiefly
to neighboring countries.

Practors are also asserbled in Peru, Venezuela,and Uruguay
but this activity is hampered by nuﬁerous factors, of viaich

marketing problems are most important,
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Kost countries of the region manufacture implements and
attachments whilst sophisticated machincry is imported.

In what follows the status of the agricultural machinery
industry in the leading and some other Latin American countriss
will be discussed.

Brazil _

The country has an immense market and so agricultural machi-
nery can be manufactured on an impressive scale.

Farmlands cover 294 million hectares. Large (over 100 hec-
teres) ferms cover 76.5 percent, mediuxn (10 -~ 100 hectares) 20.2
percent. Sméll farmers account for one half of all holdings.
About 35.3 million hectares are under cultivation.

The tractor park of Brazil‘is estimatsd as 260,000 units
the average areaeto—tractor ratio being 136 hectares/tractor.

In 1980 Sl,éO0,000,000 worth of agricultural machinery,
including 68,000 tractors, was manufactured. The 1982 production
is estimates as 1,550,000,000 of wnich tillinz facilities account
ed for about 30 percent, seeders and fertilizing equipment five
percent, cultivators two percent, i?:igation and drainage faci-
lities seven percent, crop protection facilities nine percent,
harvesters 32 pe?cent, transportation facilities five percent,
and storage and other facilities 10 percent.

In 1980 about 400 companies manufactured agriculbural machi-
nery, of which 190 tillaze facilities, 120 harvesters and post-~
harvest crop processing facilities, 60 animal farm equipnment,
and 20 milking equipment,

Tractor manufacturing is concentrated in the hands of ten
corporations of which six cr: subsidiarics of ftranamctionzl cor-

porations. The leading pocitions are held by the Canadizn-based
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Massey do Brasil (a total of 19,000 tractors sold in ;977),
Finnish-based Valmet do Brasil (14,500), Ford do Erasil (8,700),
Brasilian-French Agrale Tractores (4,100 ) and Com;é Brasi-
leira de Tratores (3,500, some parts saipped from Poland and
Rumania). .

Massey Ferjuson and five Brazilian qompanies, Penha de Lagui-
nas Agricolgs, Marchesan Implementos e M&quinas Azricolas Tatu,
Mdquinas Agricolas Jacto, Industria de Kéquinas Agricolas Funkch
and Nicola Rome M&quinas e Equipamen%os ganufacture one half of
tillage facilities.

The leading companies in manufacture of harvesters and grain
processing equipment.are the US-based.Spérry Rand do Brasil -
Diviséb Heﬁ Hol;and, the Brazilizn Schneider Lozement, lassey-
Ferguson, and the Brazilian—-based Industrial Santa Matilda and
Santa Equipamnentos.,

Automatic milers are manufactured chiefly by Alfa-Laval
Equipamentos, Sweden; Westphalia Separator do Brasil, West Ger-
many; and Trilho Otero Industria de lidquinas Azricolas.

Other facilities for animal faras are manufactured by nume-
rous Brazilian companies, of which the largest is Case S.A.
Industria e Comercio, . ‘

Despite the fact that quite a lot ofBrazilian factorics are
engaged in agricultufal nachinery manufaéture, subsidiaries of
transnational corporationsdominate the industry, partly owing to
the government policies of attracting foresign capital. The un-
contested leader is liassey~Ferguson with its 1977 sales worth
8 50 million which manufacturcd every third Brazilian tractor
and a significant amount of tillingand harvesting facilities.

It owns two factories in the state of SJo Paulo and one in Rio

Grande do Sul.
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Much of agricultural machinery is exported. The export was
¢ 44 million worth and was expected to recach $ 61 million in
1982, of which 60 percent were accounted for by tractors, 20 per-
cent by harvesters, and 16 percent by tilling facilities. The
chief markets were Faraguay, Uruguay, Columbia, Equador ard
Venezuela, . | -

In 1977 Brazil imported agricultural machinsry worth @ 29
million, which amounted to 2.3 percent of the total consumptior.
The 1982 import was expected to be $ 103 million, or six percert;
thé increase is attributable mostly to the softening of import
regulations. _

As a iﬁle, the Brazilians prefer locally made facilities
the purchases of which are subsidized.- Imported facilities are -~
purchased by large farms which need powerful machinery. Three
quarters of the total import worth in 1977 was fron the US43,
the remainder being supplied from the FR of Germany, Japan,
Belgiun, Sweden, and Argentina; llost producers of the inported
facilities have subsidiaries in Brazil.

The agricultural machinzry industry is ons of the mout vigo-
rously run in the country, Since market-oriented production in
the country's agriculture tends to grow, this industry will pro-
bably also expand in Brazil, The increasing involvement of large
holdings in market'production must result in a great rise of pro-

duction of powerful cost effective facilities.

Argentina
The agricultural machinery industry is ome of the leaders

among process-industries. Its performance is enhanced by the
consideravle industrial infrestructure and a fairly larce market

Farmlands cover a total of 178,000,000 hectares of which
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about 35,000,000 are tillable and 21,000,000 hectares are active-
ly utilized.

The land ownership pattern remains practically intact since
fhe land was put to agricultural uses. Large, over 400 hectares,
holdings cover 84.5 percent of farping lands, medium (25 - 400
hectares) 14.5 percent, and small, less than 25 hectares, one
percent; Gigantic holdings, over 5,000 hectares, cover as much
as 47.6 percent of all farmlands.

There are about 190,000 tractors, one for an average of 110
hecfares, which is below the level of developed countries, but
every tractor is used for three to five thousand hours annually.

The aﬁnﬁal consurintion of tractors depends on the current
status (rise or fall) of the agricultural production and varies
£rom 1,400 to 26,000, |

Argentina pioneered in creation of the agricultural macuinery
industry in Latin America and now is secord oanly to Brazil in the
scale of thz industr;. The list of agricultural facilities maru-~
factured in Argentina includes over 250 items. The totel capabi-
lity o tractor factories is about 39,000.units annually, which -
saturates the domestic market and leaves some for exportation.

In 1977 25,6qp tfdﬁtors were manufactured. Then the produc-
tion drametically fell and was 1,400 units in 1981, Table 1., In
1982 it rose to 3,900 but the industry remains staznant. The
chief cause of this is the decisicii made by the government in
1976 on liberalization of the import (elimination of restric-
tions and reduction of import dutiec), which significantly re-
duced the competibility of the national industry in the demestic

market,
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Table 1
Consumption, manufacture, and import of

tractors in Argentina

(in units)
1979 1980 1981
Visible consumption ses 4,827 3,435
Manufacture . 10,610 3,658 1,378
Import ces 1,980 2,360

. Agricultural machinery is manufactured in about 100 facto-
ries. Tractors are manufactured by four subsidiaries of transna-
tional corporétions r.iassey-Fer{-;uson Argentina, John Deere Argen-
tina, Deutz Argentina, end Fiat Diesel Argentina. Until 1980
.the lcadiné role was played by r:assey-l’:‘.crguson which accounted g
for 35 percenf of the total. With the reduction of tractor
manufacture during the recent years Deutz and John Deere have
rushed forward with 742 and 394 tractors, respectively, in 1931.
Tilling facilities are manufactured by Agrometal, Gerardi Hijos,
Industria laracos, Industrias “alter, Hestor, etc. Harvesters,
including self-propelled combines, are manufactured by Roque
Vassali,Senor e hijos,Daniele, Araué, Giuvergia, letallurgica
Magnino, Rotaria, ete. [lilking facilities is the specizlity of
Alfa-Leval, I.E.C.O., and Solari. Other facilitics for animal
farms are suvplied by Mainero, Huici, Bérini, Catanese, Fanagro
etc.

Some of their products are exported, notably to Brazil, Roli-
via, Uruguay, Paraguay, Venezuela, and Columbia (214 zillion
worth in 1973). On the whole the tractor export amounted to

9,000 units in 1977-81.,




The Argéntine subsidiary of Massey-Ferguson invested in Peru
into Tractores lndinos S.A. waich speéializes in assembly of
wheeled tractors and has an annual cepability of 2,000 units.

In 1975-79 Argentine parts accounted fo» 68 percent of the price
of the company's products.

Argentina imports some kihds 6f agricultural machinery. This

market is now noticeably expandinz.
Mexico

According to the 1970 census, the cultiveble lands totalled
28 nillion bcctafes, of whicn 16.3 million have becen put to
agriculturzl uses, the remainder being dry and in need of irri- '
gation. The agrarian code provides for two kinds of land ovmer- j
ship, communal (ejidos) and private. Peaéant societies own 14
million hectares of cultivable lands and are chiefly sm2ll low
commodity farms. The private sector features vetier lands, large
farms, and production for marketinsz.

With th2 adoption of wide ranging agriculturel programs
(iiexican Food System and Hational Plan of Agricultural Develo;—
ment) the governrment allocates significant funds to agriculturs.
The ejidos may cooperate with private faras and lease communél
lands for igtensive'farming.

The improvement of agriculture entailé increased consumption
of facilities. In 1981 there were 176;500 agricultural tractors
in the country, one for every 92.5 hectares (in 1970, for 163.9
hectares). In the framework of Programa de¢ Fomento para la Fab-
ricacibn de Tractores Agricolas tiiis index is to be reduced to
52,5 hectares. ' |

Five compeniec of which four are subsidiaries of transna-
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tional corporations manufacture 14 models of tractors. Since
1973 direct foreign investments cannot exceed 49 percent in local
factorieé but in some cases this figuie is allowed to be surpass-

ed.
Table 2

Consumption, manufacture, znd import of tractors

in Mexico in 1979-81
(in units)

Consumption Foreign - Rated 1970 1980 1981 lean axn-
manufacture investments, capability nual
inport percentage growvth,
' Consumers percent
Visible consun- - - - 20,513 21,756 23,766 7.6 ©
ption : '
ianufacture - 20,000 14,613 16,356 20,766 19.4
Agromac liassey-Fer-
guson 8,000 5,818 5,403 6,866 10.0
Ford Llotor 1license 4,500 4,150 5,564 6,065 21.5
International
Harvester 49 2,500 1,79 2,717 3,029 31l.4
John Deere 49 2,500 2,215 1,977 2,302 2.8
Sidena (T-25) 1license '
from the
‘ USSR 2,500 635 625 2,500 134.°¢
Import . - : - 5.900 5,400 3,000 26.5

The leader in Mexicaa tractor manufacture and generally in
the agricultural nachinery industry in 1979-8l1, 33 percent of
the market,was Agromac, which is a subsidiary of liessey-Ferguson.

Canada, and specializes in 30 - 59 hp tractors.
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Powerfui, over 90 hp, tractors are nanufactured by subsidie~-
ries of International Harvester and John Deére. |

Siderurgica Nacional (Sidena), a state-ovmed company, has
purchased a license for assexbly of wheeled Soviet 30 hp T-25
and 67 np Ford-660 tractors. The T-25 confract provides for
expansion of the operation and lists parts to be transferred to
Sidena for manufacture locally. ‘

Tractoré‘are manufactured for the domestic market alone and
not in sufficient supply at that. In 1979-81 29 - 13 percent of
the need was covered by import. Cn the other hand, the import
tended to decfease in terms of both the units and the percentage
of the_totgl. Because lMexico lizits the import, the chief -

~ import itgm, over 60 percent of the total,were high povenr,
over 126 hp, tractors which 2re not ﬁanufactured there.

The forecast of thé tractor maaufacture and consunption
ratio for 1983-20 is as follows.

The arnual growth of tractor consuaption is expected to be
6,8 percert, the 1985 level ecstimated as 25,000 units, azd the
1990 lsvel as 42,000 units. The share of mediun, 30 to 50 hp,
tractors will fall to 10 psrceant, and of those over 60 to 90 hp
grow to 73 perceat of the sales. According to MNAFINSA, a llexican
orgauize~ion, tractor manufacture will grow and amount to 23,000
in 1985 axd to 40,000 in 1990, the per uhit power also growing.
The import will continue to decrcase and by 1990 will fall to
about 2,000 tractors.

The commissioning of a new state-oﬁned agriculture tractor
factory is scheduled for 1983. Tord iotor decided to move the
production from a Sidena factory to a new plant waicn will manu-

fecture 13,000 70, 86, axd 135 hp tractors. The operation was
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also scalcd up in 1981-83 in International Harvester and John
Deere plants, to 6,200 and 4,600 tractors, respectively.

Peru

The agriculturzl machirery market in Peru, although far fronm
being saturated, is limited. |

The theoretical estinate of‘farmlands is 18,600,000 hecta-
res of which merely 3,700,000 have been éut to actual farning ucze:
(in particular, 1,900,000 are tilled), chiefly in the coastal
area (Costa) and pertly in the mountains (Sierra). The rezain-
ing lands are either non-fertile or inaccessible; their utiliza-
tion would reduire signrificant funds, notably for crcation oi
the necessar) infrasfructure.

Following the 1969-77 lard refora ghich lirited private
lots to 150 - 300 hectares in the Costa and 15 - 55 hectares
in the Sierra, and 30 - 110 hectares in the Selva. Large aad
mediun farms account for 42.5 percent of tilled lands ‘ng
these, coopesratives take up 29.5 percent of the tot .4 are
large, well-equipped combinzs based on former private agroin-
dustrial businesses., Well-run medium size farms account for
16.5 percent of the total. Smell holdings, 54.2 percent, ére
largely low-productivity minifundia.

The machinery utilization is generally low. There is one
tractor for every 224 hectares of £illabie lands, but in the
Costa this indicator is 82.6, in particular in large (over 100
hectares) farms 70, medium farms 56 - 48, and in small, be
five hectares, farns it is 192, In large farms of the Siexrra
there is an average of one tractor for every 92 hectares,

The tractor perk amounts to about 8,000,the amnnual conSump-




tion being about 400. -

Until 1970 the needs of Peru in agricultural machinery,
notably in sophisticated facilities, were covered mostly by
imports.

In 1973 mixed-capital companies, Tractores Andinos S.A.(TASA)
specializing in assembly of vineeled tréctors and Motores Diesel
Andinos S.A. (MODASA) for assembly of diesel engines were estab-
lished in pﬁfsuance of the governneht prozgran for developnznt
of nationzl industries. TASA included the Peruvizn state orga-
nization INDUPERU (51 percent of the capital) and the Argentine
subsidiary of Massey-Ferguson (49 percent); investzents into
YODASA were made by IFDUPERU (32 percent), Perkins Engines Lid.,
Britain, (24 percent) and Volvo A.B., Sweden (24 percent). In =
1975 TASA commissioned a 2000 units per year tractor asseubly
plant the capacity of which was to expand to 7,000 units, of
which 70 percent were to be exported to other Andean Pact Tember
nations. 4

Massey-Ferguson comnitted itself to supplies of spares and
CKDs on the world market prices, the share of the local produc-
tion being set at 60 percent. The 1l0-year contract was extendible.

TASA averaged only 320 tractors annually in 1975-80, all
consuried by the local market. Parts were first imported from
Argentina 2ad then from Brazil and Britain. The national share
never exceecded 32 percent. The causes of this low performance
were high production costs, shortage of foreign currency, and
probleas of marketing in neighboring countries. Nevertheless,
the TASA activity is highly appreciated; its products now account
for over 30 percent of'all the tractors used in the country.

1IODASA comaissioned in 1979 a factory whichlwas to ncke up
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to 15,000 diesel engines annually, of which one half was to be
exported to the Andean Pact member nations. In 1979 2,200 engines
were assembled. Some of these were installed in locally assenb-
led tractors but at a later stage TASA preferrcd cheaper engines
of British make. | | :

Every fifth of the total of 400 tractors sold an'nuglly in
Peru in 1975-80 was imported by one of about ten foreign compa-
nies such as lassey-Ferguson, Ford Motor, International Heorves-
ter, and John Deere whoze sales in 1961 - 78 totaled 2,594,
1,437, 1,162, and 1,329 tractors, respectively.

In 1980 the Peruvian government lifted the import restric-
tions and recduced the import duty to 60 percent of the sales
price for  ractors. To maintain itvs legdihg position in the

-country's market in the face of increased competition, TASA

adapts its tractors to the local tillage conditions.
Venezuecla

Of the total of 22,100,000 hectares of farmlands only
4,800,000 are utilized for crop raising.

Large, over 500 hectares, holdings cover 80 to 84 percent
of faralands while nediun size farns, 12 percent.

The 1960 lan® reform gave the peasants some state-ovned iand
and land purchased froa large holdings. - These lands have for
the most part never been tilled, are far removed from agricul-
tural centers, and, because heavy financing is needed, have not
been put to intensive uze until now.

In 1973-74 the governnent invested two billion dollars to
breath ncw life into agriculture, chiefly through increased

importation ol macainery. Still, the country's farming is
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stagnant, chiefly because the prevalent large holdings do not
easily integratg into market-oriented production. In the fraae-
work of tne national agricultural developrent progra:i, a vlant
with a rated capability of 6,000 agriculturzl 60 - 120 hp trac-
tors was sut into operztion in 1977. The plant, owned by a aixed
capital company FANATRACTO, was also to ncke diesel engines at
an annual rate of 8,000 and crawler tractors at an annual rate
of 200 units. As in the case of Peru, some of ics produce was
to be exported to the Andean Pact member nations.

FANATRACTO is jointly ovned by the goverrment (45 percent),
John Deere (20 percent), and private investors (35 percent).
John Deere zllowed FANATRACTO the right to manufacture under
its trademark, access to &ll Venezueclan registerzd patents, -
provided aid in ccnstruction,.and agrecd to the 60 parcent
locel share in the production.

Because FAUATRACTO tractors proved to be 33 percent more
expensive than identicel importcd nodels, the comjpany tempora-
rily discontinued their production in 1980.

The annual Venezuelarn markst og agricultural tractors does
not exceed 3,500 to 4,000, Companies of 10 couniries sell their
tractors in Venezuela., In 1979 3,981 tractors vere iaported |
whose total worti was 41,700,000, of which froz the USA 1.212,
fronm Britain 715, from.the ¥RG 638, from Brazil 457, fron Del-
gium 280, from the Fetherlands 180, and from Argentina 15,

' The most active cxporters were TFord liotor, Fiat, Interra-
tional Harvester, Joan Deere, aid Klécknar Humboldt Deutz,

winich have installed dealers, repalr workshops, and stores of

spares in forning districts, - |
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Some Other Countries

Uruguay. The small area (176,000 square kilometeré) and

~ population (2,880,000) make economical nanufacture of farming
equipnent well-nigh impossible. On the other ha:d, the country
is rich in resources for intensive farming. Hinety percent of
the area are farmlands, of which 1,800,000 hectares are tillzble.
- Agriculture is relatively well-advanced énd is a major sector

of the national ecoromy. '

Large ,over 100 hectares, holdings, cover 92 percent of
farmlands are iantensively utilized and set the pace of agri-
cultural production. The land there is managed either by the
owners (Sé.7 percent) or is leased in various forms (47.3 per-
cent). )

About 40,000 tractors are employed, one for every 44 hecta-
res. The population outflow from rural areas tends to accelerate
the rate oi mechanization,

The demand for agricultural machinery is satisfied chiefly
through exportation. A wide range of macnines and atfachuents,
from tractors and coabine harvesters, to ploughs and ‘harrcws,
are importcd fron pracpically e&cry country wiica is a major
producer. There ere over 250 models of tractors, whose poier '
ranges from 10 to 350 hp. Tractors with sets of inmplements are
shipped from Brazil, Argentinz, the USA, Britain, the FRG, and
other countries, and grain harvesters from the USA and FRG.,
Small lots afrive from socialist countries..

The import is comntrslled by local importer conmpanies which
have governnent permits for foreign purchases of authorized
lists of goods and must insure service and supply of sparesA

for the cquipment iaport.d turough taen,
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Thus Interagroval S.A. imports products of International
Harvester,Bosso S.A. of John Deers, &and Mayfair S.A. of llassey
Ferguson. Czechoslovak machinsry is imported through Geda S.A.

and Polish machinery tanroush Santa Rosa Autoqiobiles S.A.

Table 3
Imporé - of tractors in Urusuay
1978 1979 11980 1981
units § million urits $ million units $ million units § millic

TI‘a-_- 265 3.1 2’305 22.4 oc'o 2604 881 901
ctors ' :

Sets of
paxrts for
assenbly

of trac- :
tors ... 3.4 634 4.5 oo 2.0 74 0.7.

Until 1979 only parts were allowed to be imported for sub-
sequent ascembly in local plants. Once the governzment allowed
inpo:t of assexbled tractors, the import of parts has notice-
ably reduced. The reduction of the import‘of tractors in 1981,
Table 3, is attributable to the crisis phenomena in the countr;':
agricultural préduction. o ‘

Columbia. The area of farmlénds in Columbia is about

27,000,C00 hecté;cg of which 3,600,000 hectares are tillable.
Large,over'SOO hectares, account for 45_gnd mediun, 5 to 500
hectares, holdinss, for 52 percent of farmlands.
_ "The 1961 land refora whereby latifundia wiich had not been
utilized for ten years were to be purchaéed and transferrsd to
the peasants was a non-starter. By 1973 the pecasants received
3,306,000 hectares but these were chiefly unutilized state-

ovrned lands. The la:d reform has been discontinued and neasures
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are being takén instead to improve the farming efficiency
through market-oriented‘production.

The annual comnsumption of zgricultural tractors is about
3,000 which are imported from economically developéd countries
and also froa Brazil and Argentina.

Inplements such as ploughs, cultivators, seeders, etc. are
manufactured locally in sufficient amounts by 30 national compa-
nies.Industriéé Metallurgicas S.A., Interagré S.A., Electroma-~
nufacturas S.A., and Mlazuico S.A. manufacture 95 percent of
tractor-mounted inplements. Some of the products axe exported,
chiefly to neighboring countries.

To sunmarize this section, the basic fgatures of the Latin
gmericaﬁ farning machinery industry are:

- the prodﬁcfion in the leading countries of the region is
fairly advanced and meets most of the domestic demand;

'~ the capebilities of the existing plants are not ubilized
to the full, which reduces their efficiency but holds the promi:zc
of stepping up the production in the coming yeers;

-~ the network of nationcl plantg is feirly extended but the
comanding positions are neld by subsidiaries of trénsnational
corporations and nixed capital factories which, between then,
dictate the level of local productilon. liassey-Ferzuson procduces
every third tractor in the region. John Deerce, International
Harvester, Ford Motor; Valnet, Fiat, Kldckner Humboldt Deutz,
elc. enjoy secure shares of the lcecal markets;

-~ the on~going importation covers 40 percent of the total
consunption, In the leading countries the share of import is
15 to 20 percent, made up of units which are not manufactured

locally, The main exporters ore the same transnational corporo-

v ..
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tions which are active in the local industry;

- the high local production costs reduce the competitiveness
of the national’products againct imported goods. In this context
' governnents take protectionist measurzs to enhance development
of national industries;

— the expansion of market—oriénted production, a trend ob-
served in most countries of the region, entails expansion of
the local agricultural machinery market, which scems to be the
nost important factor which will contribute to production in-

crease in the near future.

Interrelationships betveen agricultural machinery and
) capital goods industries

s

The agricultural machinzry industf& and capital goods in-
dustries (CGI) are closely interrelated and their relationships
is a major factor which determnines the potential and developmens
level of the agricultural gcods industry.

These interelationships ca:z be referred to as "familiar"
because the zgricultural naciinery industry itself is production
of dapital goods, machinery for the .2griculturzl sector, tut has
its ovm specifics. ~  As it mazufaciures special—ptwposo‘ goods,
this industry is heavily dependent on other CGI sectors, which
supply the equipment, metal, and numerous comnponents wvhoce pro-
duction by the industry itself would be uneconomical. In its
turn, the agricultural machinery irndustry acts in the CGI spherc
as internal market wnose dynamics dictates, to a significant
extent, the actual performance and pronise of production in
other its sectors, ‘

Historically, the relationsiips between the industry aud

CGI in Latin Amcrica are remarkable in thatl agricultural rachi-
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nery production was launched in the leading countries of the
region at the first industrialization step, in 1930s and during
World War II, or long before the CGI‘structuré was built and
acted in thoce tinmes as a major stimulant of national industries.

In the post-war years, or at the seconrd stage of industria-
lization, the developnent of the nationzl metallurgy, in its
turn, helped the agricultural machinery industry to manufacture
a wide variéfy of products to meet the needs of agriculture in
those countries.

The effect of the iron and steel industry on the scale of
the agricultural machinery industry is quite visible even now.
In the couniries of the region where national iron and steel
ipdustries-exist, the agricultural nachinery industry either is ~
on its own feet or in the making. This is true, above all, of
the "big three", Brazil, Argentina, and liexico and, to an extert,
of Peru and Venezuela.

Of course, the interdependence of the iron and steecl and
agricultural mechinery industries should not be overemphasized,
for the perforrmance of the latter industry also depends on the
market dynamics, the fraction of local production in the total,
etc. On the othsr hand, the market of the iron arnd steel industr;
is much wider than- supplies of the agricultural machinery indust-
ry plants. Nevertheless , their interdependence is obvious, as
shown in Table 4.

N : Table 4
Steel and agricultural tractor production in 1979

Steel production, million tons Tractor production,
thousand units

Capability Actual Capability Actual
Brazil seoe 13'9 70 64,0
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hexico _ 9.9 7.2 20 14.6
Argentina _ 4.8 3.2 30 10.6
Peru 0.6 O.44 . 2.0 0.3
Venezuela 2.0 1.3 6.0 | ces

Long-term industrial development progfams in the leading
Latin American countries stipulate further increase of the iron
and steel production in the ncar future through both expansion
of the existing and construction of new works. The planned
annual growth in Brazil is 7.7 aand in liexico, 10 percent. Zven
though it has no significant resources of the ore or coal,
Argentina inténds to .become self~éufficient in steel production
in 1980s. ]

If these prozrams are at least partially successful, the
industrial~nuéput, notably of agricultural machinsry, could be
stenped up.

The iron and stzel industry requires much funding and is
run in the region chiefly by the state sector which dozinztes
the field, 25 is seen irn Table 5 for Brazil. The part played
by the state in the iron axna steel industry has becrn enhanced
by the nationalization of the leading plants in Peru and Vene-
zuela in 1970s and is to incrcase. As for foreign participation
it is limited but not eliminated in the leading countries of the
region, for it remains the chief sourcezof up~to-date technoloy; .

The lead which the state-owned iron and stecl industry takes
is favorable, on the whole, for other sectors of CGI, notably
the agriculturzl machinery industry becaucse the metal supply
is stable while there is no neced for them to invest into its

production. One negative feature of this arrangemnent is low
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productivity and high production costs of most state-owned
metal works, which leads to high prices for metal and, conse-
quently, to high costs for metal consumers, one of which is the
agricultural machinery industry. |

The machinery producing industry which is the so-called
"upperaost" eleazent in CGI 1is concentrated in the "big threce"
which account for about 90 percent production in the region.
Unlike the iron and steel, the machinery producing industry
relies completely on private investments, above 2ll of foreign
capital which controls the production in this sector almost un-
challenged.

Table 5
The structure of capital investmen%s in sone »
Brazilian CGIs i, percenv

State sector National provate Foreign sector

sector

Iron and steel 65 32 3
Nonferrous metal

industry 1 80 19
General machinery

producing 1 . 57 R -
Power engineering - 38 62
Tractor manufacture - - 30 70

Subsidiaries o% mMCs and ~ixed capitel companies with va-
rious sheres of foréign capital occupy fhe commanding positions
in the industry. Among these corporations are Vigorelli in the
machine tool industry and General Llectric in the power industxry.
This has been shown above to be equally true of the agricultural
machinery industry, notably of the tractor building.

The extensive involvcaesnt of THCs in the machinery producing
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industry is encouraged by Latin Aﬁerican governments which be-
lieve that this approach is the most realistic and that tﬁe
technological gap cannot be bridged and up-to-date equipment
manufactured as long as the finances, engineering and scientific
skills, and know-how are in short supply..

TIiCs are, however, useful in construction of the machincry
producing industry only to an extent. Even in the lcading count-
ries the performance of the industry is rot high. In mid-1970s
the region possessed as little as 20 percent of the neceded nachi::
tool and press-forging vlants. Especially low wvias the procduction
of nonstandard equipment for nany "uppernost" CGI elements, the
agricultural machinery industry including. The electric machinery
production was in a sonmewhat better shezpe. On the wicle, the g
“local factories satisfied only one half of the local demand for
machinery, 90 percent of the capabilities being used owing to
low efficiency in most plants of the industry. The outdated tech-
nology, low cualit;, ardhigh cost of the products rzsulted in low
conmpetitiveness against iaported goods even with goverament in-
centives such as subsidies, tex exenptions, and protsctionist
barriers.,

For the agrigultural machinery industry which needs machine
tools, press-forging plants, and parts which are manufactured by
other national machinecry producing induétries these shortconings
result in higher costs, low performance and cost-effectivenecs,
and, wvnich is probably nost important, makes the programs of |
naking the industry fully national unrealistic. As a result,
the dependence on imports caunot be overcomc.

The above ncgative aspeets in the Latin American machincry
producing industry are true of the agricultural machinery in-

dustry.
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Technologies utilized at present

The agriculfural machinery industry especially manufacture
of sophisticated eguipnent utilizes éhiefly the technolozy im-—-
ported from econonically developcd countries. This fact is attri-
butable to the very process of the industry's birth and devclop-‘
ment in the regioh which proceeded in three stages, 100 percent
imported; assenbly of imported parts; an& local nanufacture with
a share of imported components. o

There are numerous cezuses of using foreign téchnologies in
the industry of the region such as: |

-~ the years-long entanglement‘of agriculture with foreign
machinery, the availability of the associated infrastructure _
_which éame'into'existence during the ;éricultural mechanization )
with imported'machinery and mechanisms;

- the governuent policies of attracting foreign technologies
for implementation of national industrialization progranms, which
provided for, in particular, crecation of the agricultural nachi-
nery industry. In the short-term this policy may be justifiable,
for it yields quick results and may prove to be the only realis-
tic approach if the industries are inexistent and the RXD systen
inexistent or ineffectual. In addition, the transfer of techno-
logies entails foreign investments which cover much of the fac-~
tory construction costs. .

In the long tera, however, this policy brings about negative
results because as local factories expand their technological andé
material dependeice on foreign.sources grows and handicaps the
creation of truly national production; |

- the TNC policies aimed at maintaining the control of the

sgricultural machinery morket, in particular through sharing in

e - ———— e - eririr——— ¢ e
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the local production. On the one hand, this participation is
enforced on THCs by import restrictions imposed by the governe-
ments but, on the other haad, the TNCs profit fr01 this participe-
tion because in this way they cut back the costs of product
transportation, remove from their own countries labor-intensive
processes, occudy commznding heigﬁts in the production and mar-
kets of the host countries, and, finally, make use of the pre-
fercnces in machinery sales in other Latin Americam countries

" in the framework of regional econoamic bodies. In addition, local
factories find themselves closely tied to TICs which supply nany
components fron their own countrics where they .also concentraie Or
the technology and oroduct inprovenent efforts.

what is also important is that the-technology waich TICs g
transfer into Latin America was originally developed for ecoxno-
mically developed countries with their large- and medium scale
farms eaploying intensive faruing technigues. Therefore most of
the machinery which is manufacturcd in the re 10 under the TIC
guidarce is too sophisticatzd and expensive for snall faras,
especially so because its local nanulacture is costlier taan
in economically developed countrleg.’Tbls riakes the local market
shrink, especially at this stage where small holdings are most
nunerous and inprovoment of their productivity is an important
component in the overall drive to increase the azricultural
production.'

In 1977-81 over 300 kinés of agricultural machinery were
locally nanufactured,including tracto:s, harvester conbincs,
‘seeders, reapers, cultivators, threshers, driers, dusters,
stackers, ploughs, herrows, irrigetion facilities, animal farm

equipaent,  incubators, elcvators, etc.
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In the tractor nanufacture which is concentrated in Brazil,
Argentina, lexico, and, to a lesser degree, in Peru and Venezu-
ela, four-vheeled multi-purpose 30 - 300 hp tractors is the
prevalent product. The most widely used are mediﬁm—power, 30 -
90 hp tractors but in the leading countrizs of the region a
trend for increased manufacture of very powerful tractors is
visible, waich is to sustain more vigorous production in nediun
and, partly,-iarge farns.

In the liexican tractor jndustry the share of 60 - 90 hp
tractors has grown to 42 to 77 percent during the last decade
while the share of 30 to 59 hp tractors has reduced from 57 to
12.7 percent. The Brazilian pattern in 1979 was as follows:
four-vheeled tractors, 86 percents zechanized cultivators, five
percent; and minifractors, fouf percent.

The distribution of tractor manufacture by power between
the main suppliers 1is summarized in Table 6.

| ‘Table 6

Distribution of tractor ~anufacture by power

in hp.between the nain suppliers

Brazil Arcentina lexico FPeru Venezucla

liacssey~

Ferguson 45-114 45 - 114 30-59 75 -
John Deere ... 135 90 . 60120
Ford llotor ... 60-90 ' -
Valmet 52-85 - - - -

International

Harvester oo - 90 - -
Klaékner

Humboldt

Deutz cos 35-160 - - -
Famatcu 75~160 no; C - - -

-
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In lexico Soviet-licensed 30 hp T-25 tractors are maenufac-
tured. In Brazil Agrale Tractores, a company with a French share,
manufactured tractors with up to 36 hp engines, including four
to 16 hp minitractors. '

As a rule, tractors are supplied complete with a set of
tractor nounted tools =2nd implemehts. In nost models the engines
were diesel, of Perkins, llercedes-Benz, Detroit, Ford, and
Yolvo nmake.

In contrast with tractors, ih co@bine nanufacture the share
of local technology is higﬁ. About 120 Brazilian factories are
engaged in manufacture of self-propelled combines; of the six
leading eompaﬁies fbur were Brazilian which used foreign licensec
with’ their own modifications. The most izmportant combire pro--
ducefs were, however, subsidiaries of the US Sperry Rand lew
Holland ard Massey-Ferguson Canada. Argentina which pioncered
in 1930 in manufecture of the world's first self-prcpelled con-
bine, makes thexn chiefly in nationzl factories by licenses.

The nilking ecuipment is manufactured in Brazil and Argen-
tina by Swedish (Alfa-laval) ard Vest German techrnologies.

Licensing is widely practised in the residn in manufzcturs
of other azricultural machinezr; in hundreds of emall locally
owned factorics which specialize in tools and implements adapt-

ed to the conditions prevailing there.

Obstacles to the future expansion of the production
of agricultural machinery

The numerous problems facing the agricultural machincry
industry in Latin America can be traced either to exogenous or
to internal causes.

These probleias prevent expansion of the agricultural machi-
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nery industry and result in continuous under-capacity operation
of the induétry,in nany countries of the region.

Thus in 1977-81 the tractor plants of Brazil operated at
77 percent of their capacity, in Kexico at 75 parcent, in Argen-
tina at 31 percent, and in Peru at 15 percent. The only Verezue-
lan tractor marufacturing capability of Fanatracto company had
to cease operétion. The narufacturers of other agricultural
machinery aiéo face serious problexms, despite the various govern-
nent-cponcored prozrans desisgned 4o encourage azriculiurzl pro-
duction in Brazil, Argentina, llexico, Venczuela, znd some othcr
countries.,

One of the causes of stasnation in the industry are problems
of internal marketinz. The annual growth rate of the industiry
in the region is estimated as 8.5 to 9 percent in the region
during 1970s vhereas the agriculfural production growth rate
did not exceed three to four percent. As a result, duringz that
decade the capebility of the industry combined with iaport left
behind the slowly growing denand for nechanization of egricul-
ture at tihz current staze of its developnent.

On the other hand, the potential market of agriculiural
machiner; has not by far been saturated. To catch up on deve-
loped countries, Letin Auzsrica neede 15,000,0C0 tractors but
as few as 900,000 are in actual use, Zver, tractor ploughs an

. average of 1.60 hectares, winich ic l.8tixﬁesof the average for the
developing world, 298 hectares, but is far benind econonically
developad countries, 34 hectares.

The agricultural mechznizetion in the region is seriously
hanpered by the existing outdated and ineffectual land ovner-

ship and land utilization practices. Large holdings, latifundia,
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have been shown to cover about 86 percent of tillable lands of
which as little as 16 percent have been put to actual uses
whereas they possess lands most suitable for intensive mecha-
nized farring. .

On the other hand, minifundia, parcéls of less than five or
ten hectarcs, cannot make effective use of agricultural nachiner)
vhich they often cannot afford. 7ith their scarce incones saall
peasants cannot run the risks of purchasing expensive machinery
even with state-provided subsidies and loans especially because
machinery requires additional costs of fuelirng, naintenance,
repairs, etc. | '

The latif@dia -ninifundia system significantly handicaps
agriculiural production arnd, consequently, expansion of the
agriculturzl machinery market. The land refora préclaimed in
Venezuela, Peru, Panama, Equador, and Coluzbia in 1950s zad
1960s failed to chenge the essecnse of the system. True, the
fraction of mediua economiceally active farms has increased,
larze holdings tend to become more market-oriented but this
process is slow,

The effect of this system.ié at-its worst in small countrice

of the region which find it especially difficult tc find access

>
-

To the necessary technologzy because TiCs do not, as a rule,
gain fromn éreation of local'industries wvnich are regarded as
unpronising and incoapatible with the overall schemes of strean—-
lining the agricultural nachinery production.

Regional trade and econoxic cooperation agreements.may
improve the marketing potential of locel agricultural nachiner;
inddstrics. Indeed, Argentinz and Drazil exgort into othor

countrics of ths region. But Peru and Venezuela face real prob-
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lens in manufacture of tractors and diesel engines for Andean
Pact menber nations which can be overcone only with tine.

The spricultural machinery industry itself in Latin AmeTica

has 1ts ovm probleas. One of these 1s high production cost, vaich

tells on product sale prices. Yithout goverament protectionism
Jocal machinery viould be 30 to 40 percent more expenéive that
gimilar imported machinery. According to some UN estimates in
Latin Americéﬁ agricultural mechinery is more expensive than
anywnere in the world, even in other developing regioné. As a
result, the market narrowé and this prevents expansion of the
industry.

| Another factor responsible for the high prices of agricul-
tural machincTy jn Latin Anerica js inflation the rate of which
becane alaraing in'1970s. Stili,'the chief cause is high produc-
tion cost and tuls is attributable To low labor productivity in
the plants of the industry end of the suppliers of eguipnent,
Tav paterial, and parts and to nigh cost of import o

The developnent progral of nost agricultural machinesry
plants provide for gradual reduction of import of parts and
‘thcir manuiacture in their countries. But theoe plans take rnuch
tine in materialization ard often prove unrealistic because the
national industries are inadequate.

Furthernore, these plans run contrary to the jnterests of
THCs for which supply of parts is an integral part of their
cales scheme in the Latin Aserican markebe '

Competition with importcd machinery i enother problem.
Desoite the protectionist barriers introduced by many govern-
ments, local (chicfly lar;e) customers often 7ive preference to

foreign machinery . lioreover, LiCs whica manufacture up-to-date

-
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machinery in their oﬁn countries at a profit can afford selling
at acceptable p?ices, heavily invest into.advertising and main-
tain a service and training networlk; in these respects the
national industry, even aided by the state (subéidies, lozas,
and scarce service centers), is lagging. _ ;
The currcncy and fireancing problems also.take their toll.
In 1982 forcign debts of the region's countries were as high as
$ 274 billion against § 107 billion in 1977.With relatively low
grovth rates of the national econOmigs the funding of goverzerment
agricultural basic industrial de#elopmeht prograns has irevit-
ably to be cut back in this context.

Contribution of international industrial cooveration to
the develooment of the acricultural machinery industiry ~

Internatibﬂal cooperation is a major factor in developnent
of the agricultural machinery industry in the region.

As noted above, the developmcnt of the industry recuired
from-the outset forsizn technologies, know-how, and finarc:zs,
rotably tloze of TICs, the transfer of wulch may look like
coopcration. ‘ .

The relations betwieen Latin Anerican countriss azd TilCs
can, however, hardly be described as cooperation. For the
countriss of the region they sre dictated by the need to obtain
technolosizs whereas TICs want to sell in thé market of the
region at a profit and cannot benefit from the creation of
large scale state-of~the-art industrj as stipulated in deve-
lopuent programs of at least some of these countries, Laintain-
ing their commanding heights in the agricultural machinery in-

dustry of the region, TIICs successfully counter all "latiniza-
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tion" attempts, especially because the countries theaselves 4o
pot have sufficient resources or skills.

Industrizl cooperation beceme a reality in Latin Anerica
in 1950s when econonic integration began. The initial form of
cooperation and spccialization in manufacture of agricultural
machinery was trade which helped éxpand the market and make
better use of the manmufacturing equipment. Agricultural machiner
could bde puréhased on favorable conditions in the framework of
regional economic groups such as LAFTA and the Andean Pact.
When the Associatioﬁ for Laztin Anerican Integration replaced
LAFTA, the nember nations were classified into three grouns,
the least developcd to receive most benefits from trade.

Over the period from nid-1960s to late 1970s Latin Anerican
countrizs signed 25 agreenents on industrial cooperation and
specialization ("complementarity agreeanents"), Th2 fraction of
regional export in the trade of Latin Aznerican countries has
increased to 20 - 30 percent zs compared with 10 percent before
the intesration processes were launched.

Argertina and Brazil (the Mexican azricultural machinery
industry sells only in the internal market) bécame contiﬁuous
suppliers of other countries in the region'such as Uruguay,
Parazusy, Bolivia, ‘Equador, Columbia, Peru, and Venezuela. The
latter two countries are allowed to manufacture tractors for
sale in other countries of the Andean Pact.,

In 1970 the cooperation and specialization in agricultural
machinery manufacture tool a new turn. Aczentina and Brazil be-
gan exchange of parte and Uruguay started tractors assembly of

Arzentine and Brazilian parts. The countries of the region enter
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agreements on technical a2id and set up mixed capital factories.
Thus Argentiﬁa transferred technology and supplies parts for the
Peruvian tractor plant which was comaissioned in 1974. It also
helped start thc operation, trained the personnsl, ard financed
in part the construction and operation of the plant.

Still, it would be erroneous to exaggerate the scale of
cooperation in this field. The Peruvian tractor plant is the
only such case; furtheraore, Argentina is represented there,
rather than by a nationzl organization, by a subsidiary of lasse;-
‘Ferguson, which is evidence of flexibility shown by this TIC in
seizing the opportunity to expand the market as integration
proceeds in-Laﬁin Anerica.

Another sphere of cooperation is sclence and industrial -
technolozy where information is exchisnged, R&D bodics set up,
and a coordinated policy is worked out vis-avis transfer of
technolory frox ecornomically cdeveloped countries., Documents of
the Ardeen ZPact do cover technology exchcnge and joint utiliza-
tion. Trinided and Tobazo has set up the Carribean Institute of
Industrial Rescarch and Guabemala, the Ccntral Americar Insti-
tute of Industrial Tecchnolozical Research. The first ever work-
shop of Centrzl Americen countriss on development of science ard
technolozy was held in Guatenmala in 19743 a cozmittee for exchans:
in scicnes and techﬁology vias set up. A Lgtin Americen conference
on science and teciinology was held in Lexico in the saume year.

In 1976 Costa Rica signed azreements with Brazil and lexico on
scientific exchange.

However, acide fron the declarations &nd decisiong, the
actual results in regional scientific and industrial technolo-

glcal coo,eration do not look impressive, which is attributable
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to the low scientific and technological potential of the reglon
and shortace of.funds allocated for its expansion.

In trying to expand their scientific and technolosical poter-
tial, Latin American courtries still rely on technclogy imported
froxn econonically developed countries, more specifically, trans-
ferred by TCs (even though it waé developed without regerd for
the regional specifics); they are unanimous in desiring a favo-
rable technbiogy exchanze systez. Following their initiative,
technology exchange was lively discuésed by the Second UITIDO
General Conference, Lima, 19753 proposals of Latin Anerican
countries were taken up by the Third UKCTAD Ccnierence.

In their drive'for an equitable technology exchanse the
countries of the region are backed by -socialist countries waich -~
practise such exchange. Thus llexico the Sovist T-25 tractor
assenbly procecss was liéensed to liexico without any restriz-
tions on manufacture or salss or royalty payments ard with a
proviso that the share of imnorted parts will continuoucly
decreace.

un agencigs support the industrial development, in particu-
lar of the agricultural machinery industry, in Latin Anerica.
ECLA continuously studies the economic and social development
of the region, generail and specific phenomena of the cou*trics
in the regions, gives advice and runs wo:kshops and conferencec
on expericnce and inforaation exchange, organizes joint discus-
sions of agricultural, industrial, scientific and technological
developnent.,

Developuent of industrics, in particuler of agricultural
machiner;, is also emhanced by UILDO activity. Aid from this

internciional orzanization is especizlly volucble for it has
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a direct bearing on the scope of the industry and covers tech-
nology jmprovenmcnt, R:D activities, persoannel trairing, and
jnteraction of the jndustry with other jpdustries ard the narket.
UNIDO analyzes the status of jpdustrial sectors,.taps the reso-
urces and runs various aid programs,organizes multilateral dis-
cussions of key -aspects in industrieal developaent and coopera-
tion in this field.

The Lima Second Generzl Conference of URIDO in 1975 provided
a forun for Latin Anmerican countries to mzke a joint proresal
on changing the technology exchanze systen and setting up an
spaustrial data bank (and a1so Tegionzl and sectoral data banks
discontinuing the practice of restricting the uses of techno-
logles, elinirations of conditions enforcing shipment of unde-
sired products, and lifting other TNC-imposed barriers to deve-
lopment of national agricultural machinery production.

mhe Second UNIDO Consultation to be held in Buenos Aires
next Octobar and devoted entirely to developnment of the agri-
cultural machinefy industry will be an importznt contrituvion
to expansion of this industry in Latin America and elsevnere

in the developing viorld.
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