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Preface 

The ouroose of this study 13 to orovide the basis for an examination of 

t~e multipuroose plants in the a2ricultur3l machinery industry in small- and 

medium-scale enterorises in Latin America. and the oossibilities of 

international co-operation amon2 the countries of the re2ion. 

ThP multiouroose olants aooroach in the a2ricultural m~chinerv industry 

was oroposed in the Second Consul~ation Heetin2, held in October 1983 in 

Vienna, as a oossible strate2Y for the develot1ment of the sector. Moreover, 

the oarticioants in L,e Second Consultation r~coD1Dended the elaboration of a 

framework for indus~rial co-operation in the field of a2ricultural machinery 

to facilitate the establishment of contacts and to improve the effectiveness 

of such co-ooeration. emohasizin2 in particular the mobilization of small- and 

medium-scale enterprises. 

This study has been undertaken by the Sectoral Studies Branch, Division 

for Industrial Studies, UNIDO in collaboration with Hr. H. Romani, as a UNIDO 

consultant. The analysis is based on a field survey. The consultant vi~ited 

a2ricultural machinery producers in Brazil, Chile, Colombia, Costa Rica and 

Guatemala, in order to have on the soot first hand information of the 

enterprises. The possibilities to introduce multipurpose plants and the issue 

of re2ional co-ooeration in this area were also discussed. 
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EXPLANATORY NCJIES 

References to dollar~ (~) are to United States dollars, unless otherwise 

stated. 

A comma(,) is used to distin2uish thousands and millions. 

A full stop (.) is used to indicate decimals. 

A slash between dates (e.2., 1980/81) indicates a crop vear, financial 
year or aca1emic vear. 

Use of a hvohen between dates (e.2., 1960-1965) indicates the full oeriod 
involved, includin~ the be~innin~ and end years. 

Metric tons have been used throu2hout. 

The followin~ forms have been used in tables: 

Three dots ( ••• )indicate that data are rot available or are not 
separately reported. 

A dash (-) indicates tha~ the amount is nil or ne2li2ible. 

A blank indicates that the item is not applicable. 

Totals mav not add up oreciselv because of roundin2. 
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1. INTRODUCTION 

Despite considerable rural-urban mi2ration durin2 the last 25 years. 

nearly one third ot the Latin Ameri~an population is still 1 iving in the rural 

area. A lar2e prooortion ot this p0tiulation makes its livin2 from 

:u1,ricul tural activity. 

Althou2h showin2 an increase in the per capita production rn the period 

1960-1983, up to the be2inning of this decade, the agricultural sector has 

developed at rates much below the 2ross domestic product (GDP). 

This disparity becomes more important. when analyzin2 the tood 

production, which has increased only one third above the populati:m 2rowth. 

As a result ot such limited dynamism and the reduction in the 

a2ricultural prices, the balance of trade ot the s~ctor in Latin America shows 

a signiticant decrease in surpluses. After having amounted to thr~e times the 

expenses in the period 1977/78. c:he revenues trom the a2ricu1 tural exoorts 

were only twice that in the perioc 1981/82. In this context, particular 

ililPOrtanc~ is 2iven to the dependence of the continent on cereals and 

by-products, where ~he deticit reached ~US 1.3 billion in 1982. 

One ot the most important variables in the increase of aRricultural 

production and productivity is the degree ot n.echanization. 

Accordin2 to data from FAO. in the periods 1974-!976 and 1976-1982 the 

agricultural mechanization, measured in t:::-actors per cultivated hectares 

developed slowly, increasing from4.8 to 5.2 t.actors per 1,000 hectares. Jn 

many countries this ratio has stabilized or even declined. 

In addition to this, the interregional trade ot a2ricultural machinery 

and implements has decreased resultin2 in forei~n exchan2e problems tor the 

continent. Accordin2 to ALADI's!I fi2ures, out of the SUS 851.S million 

1/ ALADI. r.onsideraciones sobre la M.iquinaria ARr{cola en los Paises de 
la ALADI, 1984. 

' I 
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that represent the exports of aitricultural machinery and imp1.ements t;y the 

countries of ~he ~e2ion, in 1980, less than 8 per cent were accounted for bv 

interre2ional trade. 

Accordin2 to FAO's~/ estimates, the Latin American aericultural 

machinery and implements market, tor the period 1984-2000 will be about SUS 

11.4 billion. These fi2ures show the imPOrtant role to be plaved bv the 

a~ricultural machinery industry in the region. 

The purpose of this paper is therefore to analvze the possibilities of 

increasin~ the a~ricultural machinery and implements production in Latin 

America throu2h ti.e use of the multi purpose approach. Th is approach aims at 

·"?stablishing or ex.pandin2 small- and medium-sized industries for various 

~rocucts bv usin2 plants for batch projuction to meet the needs of local 

a~r icul ture. 

This paper is divided into five parts. After this introduction t~"? 

second part relates to the identificaton of the main problems faced by the 

sector; the third part deals with the potentials of and prerequisites for the 

multipurpose approach, as well as the advisable strate~y to be adopted in 

order to develop the re2ional industries accordin~ to such an approach. In 

the tourth part of the study an action plan to enable the relatively less 

developed countries to adopt the approach in question is presented, and 

rec~mmendations are made regarding international co-operation in this area. 

Part five presents the analvsis of the situation of the industries in selected 

countries namely; Brazil, Chile, Colombia, Costa Rica and Guatemala. The 

major enterprises were visited and the main features of these industries 

illustrate the problems facing this sector in the region. Furthermore, these 

enterprises were surveved with a view to introduce the multipurpose approach 

in the production processes, as an alternative to overcome the idle capacitv 

of the industrv. The last part presents the basic elements to define a 

national and regional strate~y to develop the multipurpose plants in the 

re 2ion. 

2/ FAO, A2riculture: Towards 2000, 1979. 

' 



- 3 -

2. CCl1MON PROBLEMS AND ISSUES IN THE AGRICULTURAL MACHINERY INDUSTRY 

The a2ricultural machinery and implements indust1·ies Jt the countries 

stud1.ed each have their own characteristics, which makes it difticult to draw 

a common conclusion. This is mainly due to the inclusion ot Brazil in the 

group of countries, since this industry has reached a hisd1 level of 
. B . I 3/ development 1.n raz1J..-

2. 1 Glob a 1 problems 

2. 1 .1 The economic er is 1.s 

A common problem which has been and is still bein2 faced by the 

agricultural machinery and implements industries of Latin America 1.s the 

economic recession \.ilich has seriously attected the 2rowth of the a2ricultural 

sector. The Latin American a2ricultural sector has grown at an avcra2e annual 

rate of 3.9 per cent in the period 1971-1975, 3.3 Per cent in the period 

i976-1980, reached 4.7 per cent in 1981 and dropped to --0.2 per cent in 1982 

and 0 .8 per cent in 1983. Tn the case of C:h ile. Cos ta Rica and 1,ua tema la such 

decLeases have been much more severe. 

The problem taced by cattle ra1s1.n2 and farming is, as rule, the 

reduction ot the relative protitability. This is due to a sharp increase in 

production costs and an actual reduc.tion in the prices received by the 

producers. In Colombia, tor example, 111 the period ot 1980-1983, the prices 

of a2ricultural products increased by 80.5 per cent, while the prices of 

industrial products increased by 9b.7 per cent. 

This situation has discoura2ed tht! a2ricultural mechanization leadin2 to 

a reduction in the demand tor both imported and local machines and 

implements. Thus, the industries of the countries bein2 studied are sufferin2 

3/ The analysis presented in this section is based on country surveys. 
The situation ot the agricultur.al machinery in some Latin American countries 
is made in section 5. A detailed profile of the enterprises surveyed is aiven 
in the annex. 
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a signihcant reduction in their production, which in some cases is below 

50 per cent of capacity. This situation has led to the stoppa2e ot pro2rammes 

tor expansion or technological improvement ot the above-mentioned industries. 

However. the recovery that took place in 1984 and 1985 is leadin2 to the 

reorganization ot the above industries in the bigger countries of the region. 

2.1.2 A2ricultural policy 

One of the most serious obstacles faced by the agricultural machinery and 

implements industries ot every countr} is the lack ot a detinite and steady 

tarming and livestock policy. This has led to hesitation in makin2 

investments in intrastructure and equipment and. in certain cases. contractin2 

more skilled personnel. as well as engagin5! in product research and 

development. 

The lack ot continuity in some projects has resulted in si~ificant 

losses for some companies, who have made investments particularly directed to 

such purposes. In Brazil. this occurred a few years a20 in the irrie.ation 

sector. where the Protir Project led the irrigation equipment companies to 

manufacture water pump& and sprinklers which later had to be kept in stock due 

to the lack ot a market. 

2.2 Industrial problems 

2.2.l Size of enterprises 

The size of factories reflects to a certain extent, the production volume 

and process, as well as the technological features used. Except in the case 

ot Brazil. where the market is bi2, in the remaining countries, particularly 

in those c,f Central America, the size ot the producing units is very small 

with inadequate production scales resultin2 in low productivity and h il?tl 

production cos ts. 

Jn Colombia, where the sector is relatively developed, some enterprises 

have between 100 and 200 employees. However, the most co11111on size is less 

than 25 employees. 

' I 
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In Chile. the biR.R.est company has le,;s than 80 employees and 

establishments havinR. less than 25 employ~es are predominant. 

lu Costa Ri· ~ an<l Guatemala. particularly in the turmer country. the 

industry is practically non-existen~ and is limited to workshops. 

Accordingly, the size ot tne enterpriset. rarely reaches 2U per.· vns. This is a 

characteristic situation at the countries in Central Am~rica. 

2.2.2 ~tructure at enterprises 

A common feature of all countries studied is the predominance of the 

tamily owned enterprise. 

Th·~ restrictions of such a situation are apparent. they lead to 

presenation at traditional administrative and work methods. A research 

carried out in Brazil in 1982 .'!/ found that 77 per cent of the enterprises 

mam:tacturing agricultural machinery and implements were family owned. 

2.2.3 Labour 

The companies ~urveyed reported no maJor problems with skilled labour. 

They stated that etticient work teams were available and that the iabour 

market provides adequately skilled personnel at all levels. 

To some extent this view may be due to poor qualitications ot the 

manaR.ers themselves and the resulting low demands made on worker skills. 

The work carried out by the vocational training centers such as~ Servico 

Nacional de Aprendizagem Industrial - SENAI. in Brazil·, Jnstituto Nacional 

de Capacitaci6n - INACAP. in Chile·, Servicio Nacional de Aprendizaje - SENA. 

10 Colombia·, Jnstituto Tecnico de r.apacitaci6n - INTF.1.AP, in r.uatemala and 

Instituto Nacional de Aprendizage - INA, in Costa Rica is being considered as 

efficient but very limited in their tunctions. 

4/ Pundacao de r.iencia e Tecnologia - r.IF.NTEI, Diagn6stico do Sector de 
MAquinas e Jmplementos Agricolas do Estado do Rio Grande do Sul - 1983. 
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A deeper investif,.ation ot the availability ot skilled labour leads. 

h0wever. to ditterent conclusions. A survey carried out in 1982 in the 

in<lustries localed in the State ot Rio Grande do Sul, in Brazil, showed the 

number of en2ineers in the enterprises to be as follows·. 

Number ot Enl'!,ineers Enterprise proportion per cent 

0 l7 
1 20 

3-4 27 
5-10 7 

more than 10 20 

As can be seen trom the above ti2ures l7 per cent ot the enterprises had 

no en2ineer and 20 per cent had only one. 

In Colonbia, a similar situation exists, i.e. the main enterprise has 

only two en2ineers tor the whole production area. 

As re2ards skills level serious ditticulties are also encountered. Thus. 

rn Costa Rica. a si2niticant lack of personnel with 2ood knowled2e of 

metallur2y exists at all levels (workers. technicians and en2ineers). 

In all countries. there is a lack ot protessionals and schools tor the 

clesignin2 ot a2ricultural machinery projects and manutacture, from the 

technical level to hi2her courses. 

Particularly. in the case of hi2her level workers it can be seen that iri 

the a2ronomy courses the number ot 2raduations in machinery courses is small. 

The a2ricultural en2ineerin2 courses are much more directed to the use and 

oi;era t1on o t ma ch in es and implements. nothing be102 taught about projects and 

very little about manufacture. With respect to the mechanical en2ineerin2 

courses, the courses are general and very little is taught about agricultural 

machines. These problems become more serious when considerin2 that in one 

country the school ot a2ronomy ot the ma111 university has no operational 

tractor to be used for teachin2 purpases. 
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2.2.4 'nte products 

General characteristics 

Except in the case ot Brazil. where a sismiticant proporticn of oroducts 

at a more a<1Vanced technology level (such as tractors and harvester-

threshers ). is manufactured under foreign license. the products in 2eneral are 

copies ot models developed by third parties. 

However. such copies with some adaota tions to fit the local 

characteristics are very rare. This lack ot adaptation is to a certain extent 

due to the I imited contact the enterprises have with tarmers and their needs. 

All countries, including Brazil. however, to a smaller extent, lack 

technical norms for the manufactured products. 

Very limited technical personnel is available for carrying out product 

research and develoPment. The small companies do not even have engineers ln 

their technical staft. The enterprises in general have no contact with 

institutions that pertorm research in the machinery and implements area. 

Product development 

The en2ineerin2 content of manufactured products seems to be verv low, if 

the product development operations are analyzed. 

(a) Res ear ch 

As a general rule, the industries carry out no research and are not even 

equipped tor this. Thus, the development of new products lS based on work 

from third parties and in part on information obtained hy contacts with the 

clients (technical assistance). 

Only a limited number of medium and large-sized enterprises, particularly 

those located in Brazil, which manufacture mnre complex products have their 

own infrastructure for carrying out research. Th is means that as 

' 
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enterprises manufacture more soohisticated products they are forced to invest 

in resear.:::h and build an adequate intrast1uctt:re of their own. 

(b) Des i211 

The situation in this area is very similar to that described for 

research. In most industries, the products are either traditional models 

whid1 make use of the national technolo2y or copies of products developed by 

third parties. partly with some improvements. Thus, the proportion of 

enterprises with their own desiRU caoability is minimal except in Brazil where 

the prooortion is h iRher ) 1 al thou Rh it is still low for the more complex 

products. 

(c) "Measurin2 instrumentation 

Host small enterprises do not have any measuring instruments and thus use 

inappropriate parameters. Some enterprises carry out simplified measur1n2 

calculations without usin2 any technical norms or standards. 

Among the medium-sized enterprises some have their ow~ criteria and a 

very small prooortion, mainly in Brazil. perform the meast•rin2 and selection 

ot materials according to strict and accurate norms and criteria. 

The situation is rather different in the enter pr is es manufa ctur in2 more 

complex r-·oducts, lotiich, as in the case ot research and design, have reached 

some level of en1dneerin2 content. 

(d} Drawing 

The preparation of drawing,.<; is perhaps the most developed operation in 

every country. Also among the small sized enterprises a certain proportion 

execute well-detail~d drawinll.S. A nunber of comPanies arJOng the medium and 

51 C.IF.NTEC, op. cit. 

' 
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lac2e-sized enterorises. have comolete workin2 drawin2c; of the assenb lies and 

of the sped fie details giving the required information tor manufacture. 

(e) Testin2 

Small-sized enterprises SE.em to be limited to oerformin2 elementary 

tunctioJning tests ot the products put on _he market, but without using the 

protot'i:Ot!S. With re2ard to the medium and lar2e-sized enterorises. 

approx .i<ltely halt ot them test the prototypes under actual workin2 conditions 

in the field. 

However. some of these tests onlv aim at evaluatin2 the oroduct 

etticiency (performance testing). Except in Brazil, tests with a view to 

developin2 the product in oJrdcr to reach an adequate performance by correctin2 

the prototype and the project, are rare. The availability of test 

laboratories and measurin2 equiP111ent seems to be very scarce. 

Product engineering in Brazil 

Brazil, due to the volume and diversity of its production. as well as its 

exports, is obviously the country in which the a2ricultural machinery and 

implements industry is most developed. Th•1s, the situation ot product 

en2ineerin2 in Brazil provides, to a certain extent, the hi2hest limit reached 

in Latin America iu that field and enables the drawing of conclusions tor t 1e 
. . . 6/ 

remaining countries.-

As seen in table 1, if the sector is taken as a whole, product 

engine~ring except tor the drawing activity, is very little developed. since 

two thirds of the enterprises do not reach a medium level of comolexity 

(table 2). 

6/ For this purpose, information from two studies were used. one 
relating to the industries located in the Southern region of the country and 
the other relatin2 to the industries situated in the South-East re2ion, 
basically Sao Paulo. The studies cover practically the whole of the industry 
under analysis. Universidade Federal de llberll1lndia. Avaliacao Tecnol62ica 
da lndustria de HAquinas A2r{colas no Estado de Sao Paulo, Tri11n~ulo Hineiro e 
Sul de C.oi4s. 1983. 

' 



Table 1. Brazil: Levels of complexity of product engineering activities and of technical assistance 
developed by the agricultural machinery industries of Rio Grande Do Sul - 1982 

Manufacturers of Power-operated 

J\cti.vities 
All Industries Machinery & Equir;tnent 

Ievels of canp:i..exity Levels of catplexity 

l 2 3 4 Total l 2 3 4 Total 

Research 17 53 19 11 100 20 60 15 5 100 

Design 27 43 27 3 100 20 45 35 0 100 

Measuring 20 47 20 13 100 20 35 35 10 100 

Drawn 3 6 23 68 100 5 10 20 65 lCIO 

Test 22 36 36 6 100 45 35 5 15 100 

.... 
0 

-- I 

7echnical Assistarx:e 7 50 17 27 100 0 53 12 35 100 

Source: Diagnostico do s~ctor de Maquinas e Implementos Agr!colas do Estado do Rio Grande do Sul - 1983. 



~able 2. Complexity levels of product engineering and technical assistance activities 

LEVEL RE'SF..MCH DESI~ ME.~URJUG DRAWING TESTING 'l'F.CliNICAL ASSisrANCE 

1 -None -Uses pattems c2- -Rudil'rentary mea- -None -Prototype rudilrentary -Technical Assistance 
veloped by third suring,without operating tests, making and replacing parts 

- - parties an:Vor calculation other obsei:vations on supplied by the enterpri-
traditional pro- units put on the market se on enquil.""C or order. 
ducts 

2 - -<arries out no -Same as previous -Ve:cy sinplifi~. -No drawings -Same as previous but -Technical Assistance 
research wt but rraking inpro- measuring calcu- available and carrying out prototype provided by a team of the 
search for subsi- venents on pro- lation, using no parts templates tests with a v :..ew to enterprise itself on en-
dies on work car- duct, only with a technical noi:ms are used for evaluate its efficiency quir-a or by pericxlical 
ried out by third view to its prac- production and effectiveness (per- working da~·s, t..'1e repla-

1
parties am/or ticability fornance tests),correc- cing parts being ke-pt in 

·infornation fran tions on the prototype stock at the factory 
technical assis-
tance 

3 -<:arries out -Products of its .-.Measuring cal- -Drawings with -Prototype tests car- -Technical Assistance and 
sporadic research ONl'l all.y aiming culation obtained sufficient detai- ried out in detail, in replacing par-...s supplied 
using its ONl'l at practicability f ran third par- ling but with order to attain the by dealers that keep a 

lpersoonel or ~ ties (according shortage of manu- adequate perfornance by minim.ml stock of parts 
- - ·search Institute to consistent facturing i'lfor- correction of the pro- and have personnel of I Services criteria of its mation totype and project their ONl'l. 

ONl'l) 

4 -Had its CMrl -Products of its -Measuring calcu- -Ccrcq:>lete working -same as previous and -Technical Assistance 
structure sui ta- ONn aiming at lation carried drawings with all also carrying out con- and replacing parts su~ 
ble to research practicability, out by the enter- necessary manu- tinuous performance plied by the network of 

- - perf onnance aesthetics, secu- prise itself f acturing inf or- tests and performance de?lers using personnel 
- - - - - - rity, ergon:mics, according to re- mation. tests on the interfaces pericxlically trained a::. 

etc. levant noi:ms, co- machine-sr.>il, machine- the factory. 

I 
des and criteria plant, and machine-man 
correct filing of 
calculation 
shets 

Source: Diagn6stico do Sector de Maquinas e Implementos Agricolas do Estado do Rio Grande do Sul - 1983. 

.... .... 
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When this anal;-sis only refer!: to the industries which manufacture more 

c~ple:t n;echar.ical traction machines and equi pnent. where a hi2her de2ree of 

development of the product en2ineerin2 is expected. it is found that the 

situation is very similar to that ot the industry taken as a t.ihole. 

\flen the analysi~ refers to the situation of small-sized enterprises 

(21-100 employees) and medium-sized enterprise~ (101-500 employees) which 

manufact~tre a2ricult..iral machinery and i.mplements. and are lo~.ated in Sao 

Paulo. the situation ( tigure l) is as to llows ·• 

(a) Res ear ch 

Fifty-seven per cent of the small-sized enterpcises carry out no work in 

this tield. The remainde:." ot such enterprises. though they Jo not perform 

research work. attemp~ to obtain advice on work carried out by third parties 

or through technical assistance. In the medit"'l-s ized enterprises the 

s ituatior. is better. because 18 .5 per cent of them per form sroradic research 

using their own personnel. 

(b) Des i2n 

More than 50 per cent of the small-sized enterprises use models developed 

by third parties or traditional proaucLs, 43 per cent ot them seek to improve 

the performance of the products developed by third parties and only 5 per cent 

o t them have their own design with a view of practicability. 

(c) Measurin2 instrumentation 

In the small-sized enterprises a hi2h percenta9E: (76 per cent) carry out 

empirical measuring (without calculation), 22 per cent carry out simple 

calculations and less than 2 per cent have their own criteria at a reco2nized 

technical level. 

In the medium-sized enterprises !~e first level is simificantly reduced. 

while thP enterprises with criteria ot their uwn are incre&~ed to 22 per cent 

and nearly 6 per cent of enterprises cariy out material measurinst and 

selection according co accurate criteria. 
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(d) lkawim~ 

Nearly two thirds of the small-sized enterorises use no drawin~ or only 

sketches and the remainder prepares drawings with detailed information. More 

than 50 per cent of the medium-sized en terorfoes preoa::-e detailed drawin~s. 

and the remaining enterprises either prepare complete working drawings of the 

assenblies and soecific details or only use a sketch. 

(e) Testing 

'l\ro thirds of the small-sized enterorises only carry out element?_-y 

working test& and the remaining enter pr is es carry out tests under actual 

working conditions. In the medium-sized en terorises the situation is 

ditferent since more than three quarters of them carry out tests in actual 

working conditions. while 18 per cent only carry out elementary tests and 

6 per cent of them have test laboratories and measuring equipment for testin~ 

prototyoes. 

(f) Technical assistance 

Sli~tl y over 50 per cent of the small-sized enterprises Provide 

technical assistance together with replacing parts upon request but have no 

manuals available; 41 per cent of them provide technical assistance toRether 

with the spare parts they keep m stock at the factory-, the remaining 

enterprisE:s, operate throu$ dealers that provide the technical assistance, 

keep spare par ts in stock and have instruct ion manuals available. In the 

medium-sized enterprises the above oercenta!les are, 11.1 oer cent, 

25 .9 per cent and 50 per cent respectively, and the remaining enterprises 

provide periodical training to the dealers' persornel on how to render 

technical assistance. 

One important aspect of the a!lricultural machinery and implement industry 

of Sao Paulo and Rio Grande do Sul re ters to the continuity of technology in 

rroduct en2ineerin2 and technical assistance. Tt was found th at between the 

industries which manutacture simple power-driven machinery and implements and 

those which manufacture the most advanced machines there is usually continuity 
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o t technology, because the complexity levels at which the various product 

en2ineerin2 ooerations are carried out are not affected by sudden chan2es, but 

only gradual claanges occu::- in the complexity level upon transition from the 

tirst to the last sta2e. 

The above means that. in orinciple. there is no technolo5tical barrier 

preventing the enterprises which manufacture relatively simple products trom 

manufacturin2 the most advanced products. 

However, such a possibility does not exist if the industries producin2 

the most advanced mechanical traction machinery and implements were to 

manutacture tractors, automotive machines and stati.o·.1ary engines, since this 

would require 'win2 throu2h all the product en2ineer in2 operations, from low 

complexity levels (prtdominantly level 2 according to table 2) to hi2h 

complexity levels. 

2.2.5 Manufacturin2 en2ineerin2 

Due to its complexity, the analvsis of the manuracturin2 processes 

utilized by the industries is beyond the scope ot this paper. However, since 

this is a crucial asoect some i;?ene:-al operation.tl character is tics ot the 

industries are presented and some ot the ma in ;ti tticulties which were found by 

the study of the Brazilian industry are described. These difficulties ver 

likely prevail and are perhaps more pronounced in the other Latin American 

countries. 

In general. the a2ricultural machiuery and impl~mente industry, 

independent ot the type ot its products, uses the tel lowing, main production 

route·. cuttin2 and bendin2, machinin2, weldi1H?, oaintin2, ins:iection and 

testing. Casting, torging and heat treatment operati•ms :ire use<! much less 

r.-.an the others. 

Althou2h the use of cast parts is relati•;ely hirh, mu~t of them are 

purmased trom third parties. The industries which have tht~ir own foundry 

often supply parts to other enterprises. 
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Castine and heat treatment operations are used for the manufacture of a 

few components and employ very elementary techniques. except in some 

industries. for instance those which manufacture disks. 

As tar as the specific di tficulties are concerned. the study of Sao Paulo 

industry states "The manufacturin:? process phases which showed more problems 

in almost all the enterprises that have been visited, were foundry, heat 

treatment. paintin2 .1nd testin2 and inspection. There are also difficulties 

in the remal.Iling phases, buc to a lower degree, and they are very much 

dependent upon the enterprise. Therefore. these are not systematic 

difficulties. Even in the cases when some ma1ufacturing process phases show 

no major problems. the use of technical norms and quality control. 

nevertheless, indicates a level below that a-:ceptable in all the enterprises, 
71 

which constitutes a maJor problem."-

During the different process phases the following problems were 

iden ti tied·. 

(a) r.astine 

T.ow qualitv level of the cast parts made by the ent,;.prises 

themselves (more than SU per cent ot the industries)·, 

Lack of skilled labour·. founder. moulder··founder. stoker, master 

founder and laboratory technicians·, 

Use of inaJequate equiPTtent. For example the use of cubilot 

turnace to produce modular iron·. 

Use of impure materic: and is used without receivin2 control 

with regard to grain size and impu~· ty and there is no control of the moulding 

sand which is not properly prepared in the foundry itself. 

Inefficient control ot the cast parts in general. 

' 
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(b J Heat treatment 

Almost all companies with the exception ot the lari~e-sized enterprises, 

make heat treatment attempts. Because the turnaces are not provided with 

sutficient instruments the treatment cvcle cannot be performed at technically 

reconmenaed times and temperatures. In case o t heat treatments per tormed by 

third parties. the enterprises do not soeci fv the values to be reached bv heat 

treatment and they do not carry out the necessary quality control atter 

completion. 

(c) Paintin2 

In all kinds of enterorise, includin't some lar2e-sized 

enterprises, th~ anti-corrosive protection, mainly by means of paintin2, is 

well below the technical recommendations, since the preparation of the 

surtaces either is not carried out at all or is carried out in an inadequate 

way·, 

Often the recommended nuni>er of anti-corrosive primer coats ls not 

used·, 

In many enterprises paintin2 is performed on the mounted assenbly 

and the Joints are lett unpainted. 

(d) Test and inspection 

As a rule, therE: is no contro 1 of the products PUrchased from 

third parties (components, raw materials, etc.)·, 

In the case of end-products, often inspection 18 only performed 

when the product is put on the market and even then it is impertectly 

per formed. 
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2.2.6 Technical support 

Another important problem faced by the industries is the limited or lack 

ot support on the part ot research institutions·. 

(a) Identification of the types of machines and implements most 

suitable to the local aRricu!. tural conditions·. 

(b) Definition of technical norms to provide 2Uidelines for machinerv 

and implements manutacturing with a view to its standardization·. 

(c) Testin2 of the manufactured machines and implements ensurin2 the 

minimum operating conditions and durability. 

This is especially important in countries where there is a predominance 

ot small and medium-sized enterprises which. because ot their size. cannot 

perform such activities. 

In Brazil. such activities are developed by the C.entro Nacional de 

Engemaria A11,rfcola - CENEA. 

In C.hile, this activitv is m the earlv sta2es of develomient throu2h the 

Departamento de Ingenieria Agricola da lkliversidad de Concepci6n. 

Jn Colombia. the above functions are incorporated 10 the activities of 

the Instituto Colombiano Agropecuario (!CA). However. as recognized by the 

manufacturers the work of the Institute ic; limited and not much diversified. 

In Costa Rica and Guatemala, such activities practically do not exist. 

2.2.7 Market information 

The small and medium-sized enterprises, mainly the former. are not aware 

of the market t.ize, the farmers' requirements and the cha ·acteristics of the 

modern machines and implements manufactured in the country or imported. 
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The lack of diversification and reoetition of products is noticed. for 

instance. in Chile. where 38 per cent ot the industries manutacture ploughs 

(see table 17). 

It must be oointed out. that in almost all countries the official 

statistics do not provide intormation on the national production ot machines 

and implements. thus makinst it difficult to orepare estimates on the apparent 

cons um pt ion. 

' 
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3. PROSPECTS AND POTENTIALS FOR THE MULTIPURPOSE APPROt\CH IN THE 

AGRICULTURAL HAClflNF.RY AND IMPLEMENTS INDUSTRY 

3 .l Character is tics o t and prerequisites tor the multi purpose approach 

As a rule. the DJl tiiiuroose approach in the industry means the use of the 

same production equipment to manutacture several products in small batches. in 

order to maximize the oroduction capacity. Whenever feasible. the plant could 

also carry out turther tunctions such as repairs, maintenar:ce and manufacture 

of siiare parts to increase the instaL '?d caoaci.ty utilization. 

For the purpose of this study the multipurpose approach is related to 

small and medium-sized a2ricultural machinery and implements industries. so 

that the existing industries. with proper adaptations ot the equipment. 

complement their production lines with new products for the aRricultural 

sector. Wtere such industries do not exist, they could be established to 

produce batches of a2ricultural machinery and implements. The inte2ration of 

that industry with the capital goods sector, in order to include products for 

other activities such as construction and transPOr tat ion. widens the scope of 

the multipurpose approach. 

3.1.1 Main characteristics 

The multiproduct production approach has the fo"..lowin2 

ch 
. . 8/ 

ar a c t er is t 1 cs ·.-

(a) Flexibility between product and technolo2ical process of oroductiow, 

(b) The technological process of manu tacture is based on universal 

machinery callable of different basic operations (cuttin2. weldin~. machinin2>. 

in which labour plays a determining role·. 

(c) Production of small quantities ot a ~reat variety of products with 

relatively low technological complexity-, 

8/ UNJOO/ID/WG.400/6. 

\ 
I 
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(d) The level ot complexity of the products is determined at the level 

of production. basically by the design; 

(e) The olant lavout is des ismed tu permit the production of smal 1 

quantities ot ditterent products by universal machines; 

( f) Horizontal intee.ra tion can be achieved with the domestic 

technoloe.ical infrastructure. 

3.1.2 Basic prerequisites 

The prospects for implementine. the multiruroose approach depend uoon the 

tol low ine. cond !.tions ·• 

(a} Identification of the products likelv to be manufactured accordine. 

to the Potential market and technological similarity-. 

(b) Achievement of a critical quantitv or mix of products that makes the 

plant teas ible both technically and economically-. 

(c) Access to raw materials and existence of related industries for the 

subcontracting ot components·. 

(d) Availability of skilled labour for product develoPnent. as well as 

its manufacture·, 

(e) Product acceptance by the market; 

(f) Access to the distribution channels·, 

(2) Availability of tinancial resources for investment and workin2 

ca pi ta 1. 
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3 .1.3 Sectoral prerequisites 

The adaptation and implementation of industries for the multipuroose 

approach are possible, provided that there is clear J1,overnment support for the 

a1tricultural and industrial sectors involved in this approach. 

A definition ot an aJ1,ricultural mechanization strate2y is a just 

requirement. Since the objective of such an approach is the increased 

agricultural productivity through the use of machinery and implements, it is 

indisoensable to know which machinery and implements will be used in 

agriculture • 

If the stratesty to be followed is solely directed at the develo1>111ent of 

the modern sector with the mechanization of extensive crops. this neci::ssitates 

the choice of heavy mechanization and consequently the need to neit<>tia te with 

transnational en terpr is es. Another al te'!'.'na tive is an integrated agricultural 

developnent strate2y, especially one followin2 certain food routes. which 

implies a diversification of equipment. 

The multillUroose approach needs the supoort of other industries. 

particularly foundry, forging, etc., as well as industries that can operate in 

horizontal inteitration by supplyin2 comp0nents. 

Such an interrelationship in the policies to be adopted in both sectors, 

makes the multiDUroose approach a far-reachinst one and therefore complex to 

implement. However, the lack of clear and formalized policies does not 

necessarily make the implementation of this type of strate2y unfeasible. The 

important point is to be aware that the efficiency or even the economic 

jus ti fica tion is closely deoenden t upon the supoor t given to the idea in terms 

ot a sound policy. 

Since such an approach is directed to small and medium-sized enterprises, 

the industrial policy 1ous t include tinancial me ch an isms that enable these 

enter pr is es to implement the idea • 
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3.2 General restrictions 

Prior to the analysis of the ootentials of the multiruroose approach it 

is important to emphasize some ~eneral constraint-; that have to be considered 

10 the evaluation ot these tyoes of strate2ies. 

3.2.l Size ot markets 

One of the most ser1ous limitations faced by the industrialization in 

various countries ot Latin America is the size ot their domes tic markets which 

prevents many industrial sectors trom achievin2 economies of scale. In the 

agricultural machinery and implements sector the restrictions are very clear 

both in terms of land area now bein2 used and the ootentially usable land. 

Taking, to~ example, the arable land tor the countries being studied, FAO 

show the tollowin2 data (in 1,000 ha)·. Brazil 63,000; Colombia 4,050; Chile 

5 ,330 ~ Guatemala l ,300 ~ Cos ta Rica 283. 

This restriction, particularly in the case of Costa Rica and Guatemala, 

becomes more obvious 1n an analysis of the size ot market, based on the 

apparent consumption of a2ricu ural machinery and implements. 

By using available data - correspondin~ to ditterent years - it can be 

estimated that, excludin2 tractors, the size ot domestic markets, m 1984 

dollars, was·. abo1Jt $US 10 million tor Cos:a Rica, nearly $US 15 million for 

Guatemala, sli2htlv over $US 25 million for Chile and nearly 

$US 35 million tor Colombia (table 3). 

The above ti2ures become much more expressive when compared with the 

amount of SUS 33 million of domestic sales of the Brazilian firm Marchesan 

lmplementos e Maquinas A2r{colas "Tatu" S.A. 

When the totals tor t .... .; domestic ma:ket of each one of these countries 

are disa22re2ated at th' level of various machines and implements, it can be 

seen that the speci tic demand is in many cases extremely smal 1. For example, 

in Chile the anT1ual market for replacin2 verv important items such as 



Table 3. Apparent consumption of agricultural machinery and implements in selected countries 

Brazil 

- Chile 

- - Colanbia 

Guatemala 

COsta Rica 

of ~1~980 Apparent conSUl'IPtion of agricultural machines and ~lernents 
(units) (US$ thousand) 

Internal Total Excluding 
Il11X>rtc; Productioo Year Production + :Imports - ExpC?rts = Total Tractors 

l,3U 

1,201 

500(*) 

188 

50,994 1980 

1980 

1982 

1979 

1984 

1,672,372 

19,745 

1,120 

1,306 

+ 14,662 -
35,600 -

+ 65,380 -
+ 20,449 -
+ 13,200(*) -

145,008 = 1,542,026 857,970 

328 = 35,272 20,051 

5,355 = 79,770 31,244 

l,254 = 20,316 9,700 

150(*) = 14,656 9,200 

Source: Brazil: IBGE, Censo Industrial, 1980; CACEX, Anuario de Comercio Exterior 
Chile: hanco Central de Chile; Colombia: DANE; Guatemala: Banco de Guatemala; Costa Rica: Banco Central 

de Costa Rica. 

* Estimate. 

N 
V1 



- 26 -

olou2hs (tractor driven) and harrows reached about 1.000 units each. In the 

case of Guatemala such tigures are much slllilller. about 350 ploughs (tractor 

driven) and the same nuai>er of harrows. 

These limited quantities reoresent a serious obstacle for the oroduction. 

even by multiproduct units, at levels that allow economies of scale. This 

restriction is especially valid when the demand is met by imllOrts . .md vari.ous 

manutacturers. 

3.2.2 Forei2n trade policies 

A further fact which olays a strate2ic role in the industrializ.ation is 

the palicy adopted with r~gard to import ot torei2n prod~cts. 

The countries under study have clearly different JlOlicies. On the one 

hand there is Brazil with very high import duties and tax on industrial 

oroducts (IPI) and on the other there are the Central American countries with 

almost syabolic taxes. Between these two extremes lie Coloabia and Chile, the 

latter with less orotection. 

Tariff rates to2ether with r.he exchan2e rate oo!.icy may have imJlQrtant 

impacts on the agricultural production cost and thereby attect the 

a2ricultural orices in the domestic market as well as comoetition in the 

toreign markets. These i.nstruments theretore, have a crucial intluence either 

encoura2in2 or discoura2in2 industrialization. 

In the case of countries and products which are the subject ot this 

study (see tab le 4) Brazil has adooted a DO 1 icy for the protect ion of the 

agricultural machinery and implements industry. It was on the basis of such 

policy that the industry was imolemented and developed. An imoortant fact is 

that the tariff protection is very high in simple technolo2y products such as 

hand too ls on which a 70 oer cent ad-valorem tax was levied. 

In the case ot the tractor and combine harvester industries, '-hich have 

been ooeratin2 for fifteen years and reached h i2h production levels a 30 per 

cent ad-valorem protection applies. 

' 
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Chile. after havin2 had very hi2h tarifts during several decades ooted 

tor a uni torm 10 per cent ad-valorem tariff cons is tent with the market economy 

which was implemented in the second half of the 1970s. In recent years. a 

30 pei: cent ad-valorem taritt has been establi£hed tor all products. which 

reprE:sents a certain orotection for the industry. However. as from July 1985. 

th is tla t tari tt was reduced to 20 per cent. 

In Colombia. there is more diversific:ation in the taritfs. Jn the case 

of hand tools more protection is provided for the domestic industry·. a 58 per 

cent import duty on most items and 74 oer cent on matchets. It must be 

stressed that tor products with no potential tor the national industry, such 

as tractors and harvesters and threshers. the tariffs are svui>olic (3 oer 

cent). It should be mentioned that as trom 1985, by force of Law no. 50, a 

10 per cent tax on value added (IVA) was extended to th.: imix>rts of machinery 

and capital goods. In addition to the taxes, the previous license system 

makes the import orocess slower. 

In the Central American countries. the ad-valor em tariffs are extremely 

low and in certain cases there are none. The most significant group of 

products. i.e. hand tools, is ~iven 111.1ch less protection than in the remainin2 

countries under study. In Central American countries no tariff incentive 

exists for the establishment of these industries. 

3.2.3 Tiie industrial context 

The development potential for the a2ricultural machinery and implement 

industry is closely connected with the level attained by the manufacturin2 

industry and more specifically by the metalworkin2 industry. 

In other words, the su:>ply ot raw materials, components and parts, as 

well as subcontracts are so interconnected that they require existing related 

industries on such a development level as not to represent a bottleneck tor 

the machinery and implem~ts industry. 
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The identitication ot the related industries and evaiuation ot their 

development level is a complex task beyond the scope of this study. Thus. the 

relative shares in manufacturing ot the engineering and metalworkin2 

industries in the countries under discussion are taken as an indicator of this. 

As shown in table 5. the shares ot engineering and metalworkin2 industry 

in manufacturin2 has reached verv low levels. i.e. 11 per cent or less m more 

than halt o t the countries of Central and South America. It should be 

stressed that 11 per cent is less than half the averaR.e value achieved bv the 

group Ar gen tina-8raz il-Mexico. 

Similar conclusions can be drawn when analyzing the per capita oroduction 

of the manutacturing industry and mainly the metallurgical and mechanical 

branches. 

These figures reflect the little development achieved in many countries 

by the above sectors and they suggest the constraints taced during the 

establishment and expansion of the aR.ricultural machinery and implements 

industry. 

3.3 Present situation vis-A-vis the multiouroose approach 

3.3.l Present characteristics of industries 

Size 

The enterprises are predominantly small and medium-sized. However. it is 

important to emphasize that the concepts ot small and medium-sized tirms, with 

resoect to number of employees are not the same in all countr:i.es·. these 

di fterences are marked when other complementary variables are used, such as 

capital and sales. 

Except tor some very special cases. it is very difficult to include the 

small-sized enterprises and a hi~. percentage ot medium-sized enterprises 

the potential for the multipurpose approach • The restrictions are of various 

kinds·. administrative, co11111ercial, technological, etc. Furthermore, it is 
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Table S. Latin America: Level of di.!velopment in manufacturing 

Share of Share of Metallurgical 
Manufacturing arrl f.\:!chanical Product per capita 

Countries in the G.D.P. Branches in 1983 (US$1982) 
Metallurgical 

Manufacturing G.D.P. Manufacturing & Mechanical 
1982 (a) 1980 Branches {b) 

Argentina 22.3 27.6 6.8 462 128 

Brazil 27.1 22.4 6.5 414 93 

Mexico 23.3 17. 4.3 509 91 

Chile 19.l 18.3 4.1 318 58 

Uruguay 19.8 434 

Colanbia 16.0 16.0 2.7 210 34 

P.?rll 19.1 14.2 2.9 214 30 

Venezuela 15.9 13.4 2.3 4)4 66 

Ecuador 21.4 4 1.0 217 10 

Bolivia 14.3 4.1 0.7 74 3 

Paraguay 15.7 2.8 0.5 204 6 

Panama 9.5 5.7 0.6 196 11 

Costa Rica 17.7 10.0 1.8 300 30 

Horrluras 14.4 4.2 0.6 106 4 

Nicaragu 18.5 255 

Guatanala 14.7 9.5 1.5 194 18 

El Salvador 15.0 7.5 1.2 104 8 

Source: Anuario de la CEPAI. 

(a) At constant 1970 prices 
(b) Estimate based on share corresponding to 1980. 
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very likely that the medium-sized companies whose labour force is close to 

that ot the large-sized enterprises (SO employees). are those with the highest 

caoaci ty for adaota tion. 

Production pact? 

The majority of small and medium-sized enterprises neither ooerate under 

continuous production nor in batches. but only to meet their clients' orders. 

This is due to the limited size o~ their market. the irre1?J.Jlar demand flow. 

s P£:Ci ticity o t some orders, short::.-:;e of capital to keep the product ion in 

stock. etc. 

Level of diversification 

Generally speakin2. regardless ot the size of the enterorises. a reduced 

production diversification and repetition ot the same products is observed m 

all countries. For examples. in Chile only SO per cent of the industries 

manutacture more than S products and in many cases the diversitication is 

almost nominal. since it is restricted to variations of the same oroduct. 

which occurs with various types of farm wagons. 

Such lack of diversification is in oart a result of the shortage of 

information about the market. In other words, the industries have difficulty 

in identifvin2 new products. 

Production process 

A similar situation exists amon2 the small and medium-sized enterorises 

in various countries, because ot the predominance of cuttin2, bendin2. 

weldin2. machinin2 and assembly activities. This. in princiole. would be 

favourable tor a multipurpose approach since it suggests a certain equipment 

versatility. 

' 
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Capacity ut i l iza ti on 

In all countries and in enterorises of all sizes. the level of capacity 

utilization is as a rule less than 70 per cent. and in some cases it reaches 

only 50 oer cent. However. these levels are h ie.hcr than those of the last 

3 years. winch in some cases such as Parada sprayers industry in Chile. 

reached 20 oer cent in 1982. There would, therefore. be room to include new 

products. 

Maintenance and repair 

The small and medium-sized enterprises perform this tyoe of activity not 

only for machinery and implements manu tac tured by them. but also tor equi P111ent 

other than a2ricultural. In this area the sales of spare parts and the 

manutacture ot parts should be included. These activities, which are part of 

the technical assistancP, have read1ed a relatively hi5tl1 share in the 

enterprises' income in the last tew years, because of the longer life of 

machinery and implements. 

Interrelated industries 

All countries have foundry facilities. for2in2 and mechanical. and 

metalworking industries with a good technological level. The problem is their 

limited capacity to meec the requests of the various industries within a short 

time. The levels ot technological requirements are not very strict, and this 

makes the evaluation ot the enterprises with respect to such industries 

questionable. 

3.3.2 Sector definitions 

In 2eneral the situation in this area in the various countries is not 

favourable tor the implementation of the multipurpose approach due to the lack 

of a sound palicy for a2ricultural mechanizatfon. 

' ! 
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In Brazil. the work carried out by F.mpresa Bras ileira de Pesquisa 

A2rooecucfria--EH8RAPA. a 2overnment a2encv. is a;1 examole in this field. 

EHBRAPA has research.!d and adapted the polycul tor. an animal drawn implement 

develooed bv Societ~ Mouzon in France. EHBRAPA displayed it for two vears 

throughout the country and later the manutacture ot this equipment was started 

bv CEHAG Industry in the North-East. 

This 2overnment a2encv not only showed interest in a oartic'..llar tyoe of 

mechanization. but it also had the initiative ot choosing the equipment. 

disolavin2 it to the potential markets and providin2 the financin2 necessary 

to start its manufacture. 

A similar examole also exists m Chile. Taking into account that 86 oer 

cent of the tarms have less than 50 ha and represent 56 per cent of the 

a2ricultural area in the countrv. the 2overnment has worked out a olan to helo 

the development of small tarmers. The Plan Nacional de Fomento Equino para la 

A2ricultura is aimed at~ 

(a) Increasin2 the reserve of draft horses for a2ricul tural labour·. 

(b) Introducing the appropriate technolo2y to meet the needs of the 

small and medium-sized a2ricultural enterprises in resoect of advanced-desi211 

animal traction equipment and implements. 

In order to develoo the above plan the C'.overnment imrorted horses for 

stud and studied and selected prototypes of tarming implements abroad for 

later adaotation to the country's conditions. The adapted farmin2 implements 

are already being manutac tured in the country. 

However, the plan has a wider scope since it anticipates for the next 

steps·. 

(a) The establishment of testin2 centres for animal traction equiQnent 

and implements taking advantage of the in tr as true ture existing in the country 

Onstituto Nacional de Investi2aciones Auooecuarias (TNJA) and llniversidad de 

Concepci6'n )•, 
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(b) Promotion ot and incentive to ~~e manufacture ot animal draft 

a2ricultural equipment and implements that demonstrate their technical 

tersibility at the research centres where they are tested·. 

(c) Access to these research results by the en2ineerin2 and 11etalwork.in2 

sector and/or potential investors·. 

(d) Technical and market studies in order to det~rmine the present and 

future needs for the equipment and implements, tht.reby providing the national 

industry with 'tllidelines concernin2 the different tyoes of equiPDent required 

by the country for its different crops and the most important a2ricultural 

activities. 

In the case of Colombia, the Government policies towards atticultural 

mechanization seem to have been more informal. In principle, the Ministry of 

A2riculture and the institutions connected therewith. such as to tnstituto 

Colombiano Agropecuario (ICA), among other aspects have to study the 

mechanization suitable to the crops and re2ions where they are 2rown. 

However, tor various reasons, it does not seem that more tar-reachin2 steps 

have been taken in th is area. 

No special policy exists for another important variab1.~. i.e. the 

tinancial support for the expansion or implementation of small and 

medium-sized a2ricultural machinery and implement industries in 2~neral. The 

policies and incentives are usually related to the manufacturing industry or 

the ca pi ta 1 1toods sector taken as a whole. 

In Chile, for instance, there is a prograane, throu~ the Servicio de 

Cooperaci6n T~cnica. for the smal 1-sized industry and crafts workshoos to use 

resources from Fun do CORFO-IHD. In the per icd 1983/ 1984 the resources 

amounted to $US 230 million and for 1985 the amount is $L'S 150 million. The 

financing referred to, "1ich is subsidized, also includes the small-sized 

a2ricultural machinery and implement indui:itries and has the followin2 

character is tics·. 



- 35 -

Financin2 of uo to 75 Der cent of investment requirements. intended for 

the purchase of new domestic or imported mac::h inery. plant construction and 

purchase of raw materials and tan2ible inputs. The maximum and minimum limits 

are equivalent to $US 32.000 an<l $US l,600. respectively. The terms depend 

upon the project evaluation. however. the limit term is 8 years with a 2 vear 

uace period. Interest is 6 per cent per year plus l per cent commission and 

the readjustment is accordin2 to Unidad de Fomento (U.F.). The 2Uarantee 

should corr es pond tc at least JO per cent of the credit value. 

CORFO also provides the same type of subsidized financin2 for medium and 

large-sized industries. However. it must be ::;tressed that, accordin2 to some 

manufacturers. access to such financin2 is verv difficult due to limited 

resources. 

In Guatemala there are no special incentives for new industries. The 

only support that exists is the total exemption from impart duties of 

equiPDent. A few vea:-s a2o the r.orooraci6n Financiera Nacional (C.ORFINA) used 

to finance trom the preliminary studies up to implementation. However. no 

concrete results were reached. 

3.4 Potentials 

Here two important considerations are presented viz. the economic 

condition of the countries and the industries' attitude towards the 

introduction of the multipuroose approach. 

J.4.l Favourable economic conditions 

As cor::>ared with the Deriod 1980 to 1983 the economies of the various 

countries showed positive growth rates in 1984 both in overall terms and in 

the livestock and farmin2 sector. The estimates for 1985 are that this trend 

will continue. As a result of the difficulties in their balance of payments 

the countries have severely restricted imrorts in the last few vears. 

In the agricultural machinery and implements sec tor the reduct ions of 

imports were drastic in all countries. 
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In some countries this situation. aa.2ravated by the s tron2 devaluations 

ot the currency. stimulated a process of import substitution allowing the 

creation of n~ industries. In Chile. for instance. the Gildemeister 

enterprise. the most significant importers and dealers and a John Deere's 

representative. decided to start the manufacture ot chisel plou2hs and disc 

harrows. The firm estimates that the plough now imported, if produced in the 

country. would cost only 60 per cent despite the small scale. 

In Guatemala Talleres Fuentes has increased the range ot products 

manufactured. because at present the cost is somewhere between one third and 

one halt the price ot the imported product. 

In Costa Rica the Carazo industry has noticed that the orders for 

manutacture of parts and components are increasing considerably. especially 

for the su11tar mills. as a result of the foreiRn exchange problem. To sum t;p, 

the adopted policy is stimulating the creation and expansion ot various 

industries to substitute imparts. 

3.4.2 Attitude of manufacturers to the multiQJrpase approach 

Present application 

A hi11th percenta2e of enterprises. particularly the small-sized ones are 

versatile workshops and repairshops engaged in industrial activities such as 

those of the a2ricultural machinery and implements sector. However. such a 

versatility does not correspond to the multipurpose idea, because ot the 

tollowi:l2. factors~ the production is not in batches, but auinst orders·, it 

does not reter to specific products·. the firms have neither plants noc 

equiPnent especially a.eared to these activities~ usually they are not 

etticient and are working with idle capacity. 

Nevertheless. there are some examples. as in the case of AARCO in 

Guatemala, \otlich to a large extent tits the multipurpose approach concept. 

Other cases would be~ 
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(a) Jn C:hile. JC.AT. which is startinR the manufacture of the ioolticultor 

comprisin~ more than twelve components, is also to a certain extent geared to 

the multipurpose approach; 

(b) In Brazil. C:EMAG. 1.0 spite of being a lar2e-sized enterprise (it has 

over 400 employees) is also tallowing in part the nil ti purpose approach. 

It is necessary to add that many enterprises. althouRh they have not 

adopted the llLlltipurpose approach. have made e ttorts to complement the main 

production line by incorpor.:;tin2 new products. both to increase the capacity 

utilization and recover from sta~nation. Some examples in Cliile are 

Metalur2ica Sudamericana which complements its procbction of disks by 

manufacturing hamner mills. shovels, steel knives tor ploughs, etc. and SOGECO 

which manufactures implements for construction in order to recover from 

stagnation. 

Preference for specialization 

In the enterprises' opinion the multiruroose approach idea. althouRh 

the<retically valid, is complex in practice, because of various restrictions-;. 

(a) The hiRher the diversification the less efficient is the manufacture 

of ea d1 product·. 

(b) The product markets are different and have their own characteristics·, 

(c) Components and parts are often ditterent tor each product requirin2 

several suppliers; 

(d) It is difficult to plan ahead for the various products. because the 

market is very small; 

(e) First it is necessary to 2ain experience and be successful with 

certain implements betore extending the range·, 
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(f) The si:ecial1zation throuldl economies ot scale and personnel 

specialization results in 11.reater advanta~es·. 

(~) Because of the risk of overproduction, new products must be 

developed~ 

(h) The distribution of some products is often done throu2h different 

channels thus making the sale of the entire range difficult·. 

(i) The product technolo2ies. even if similar m some cases. have their 

inherent com pl icat ions. 

The restrictions listed above as well as others can be 2rouped as 

follows-;. lack of information about the market, product distribution problems. 

administrative rroblems. a preference for 2radual expansion. 

' 
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4. HAIN FINDINGS AND RECCltHENDATIONS 

4.1 Scope of the multipuroose approach 

The multiourpase approach can contribute to the solution of an im1>e>rtant 

problem~ the inability of some patterns ot specialized industrial ixoduction 

to satisfy the diversified requirements ot farmers and to make the 

f . . t. bl 91 manu acturi.ng uni.ts pro 1.ta e .-

In the case of Latin American countries. as 1.n other developin~ 

countries, the deticiencies in the agricultural machinery industry are due to 

several technical and economic factors. in particular the riltidity of the 

production process and its inability to adapt to the changes and to the small 

size of the market. the insufficient adaptation ot the complexity of the 

ixoducts and pr-ocesses to the prevailing conditions and resource endownments 

of the countries. However. the DaJltipuroose approach is neither universal nor 

uniform, nor without limitation. The necessity and practical modalities ot 

the approach varied greatly with the existing conditions in each country. 1.0 

particular with respect to the sizes ot the markets and the existing 

technological and industrial levels. 

The mu) ti puroose approach to the manufacture of altr icul tural machinery 

d 1 . 1 b . h . t 11 . lO/ an re ated capita goods can e seen wit 1.n the o owl.nlt lramework·.-

(a) A multipuroose agricultural machinery plant is an enterprise which 

produces various products and services in the field o t a~ricul tural machinery. 

rural develoPUent and other related capital goods. embracing the areas of 

pr-oduct adaptation, design and de'lelopuent, manutacturing, marketing, 

after-sales service, repair and maintenance·, 

9/ For further details see, UNIDO, Report of the Expert Group Heetinl 
on the-development ot multipurpose agricultural machinery plants, Guangzhou, 
People's Re~blic of China, 13-18 Novent>er 1984. TD/WG.449/4. 

10/ UNIDO, ibid p.6. 
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(b) The activities should be 2eared mainly towards satisfvin2 the needs 

of the farmers and the modernization of the rural sector·. 

(c) The manpower. equipnent and manutacturin2 processes should be 

tlex1ble enough to permit adjustment to the varying market demands, and to the 

existin2 national/ local technoloaical capabilities·. 

(dJ There should be a strong coherence between the choice of the 

markets/products and the manutacturinr.t processes and equipnent so as to ensure 

that the best and most protitable use is made ot the available equipment and 

manoower. Each machine should be used beyond the minimum work load (measured 

in terms ot hours of use or volume ot production) in order to ensure a 

reasonable productivity of machine and oersonnel and to cover indirect .:osts 

involved·. 

(e} Multipurpose production will contribute to raisin2 the technolo2ical 

level ot the manpower (trainin2 funt:tion). 

The fulfilment of the above-mentioned requirements implies at the same 

time the awareness of problems to be solved before a final adoption of the 
11/ 

approach is made. For example-:.-

(a) It is essential that multitiuroose plants be desismed. ooerated and 

developed according to rational and precise rules. In particular. the 

strate2v of the enterprise should be develooed around certain common dominant 

and homogeneous characteristics which are mainly related to the available 

process and equilllllent. to the know-how and skills of manpower and to the 

market. 

!11 UNIDO. ID/WG.449/4, o.7. 
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(b) Product develoPDent constitutes a central problem and involves 

various astents of the industrial and aRricultural national system. In most 

cases. some design capabilities are necessary in the plant itself. The 

critical issue. however. is the analysis of the needs and the satisfaction of 

the specific requirements ot the users, i.e. detailed analysis in a dynamic 

env i ronmen t • 

(c) Multipuroose a1?ricultural machinery plants can play an active role 

i.n the strengtnening and/or establishment ot specialized manutacturin2 

capacities. i.e. bv means of sub-contractin2. when the conditions are m~t for 

a large-scale production ot certain products. They have a high ootential for 

contributin2 to the overall developnent of en2ineerin2 and capital 2oods 

industries. 

(d) The promotion of multiouroose a1?ricultural machinery plants needs 

strong support trom the national authorities, in particular at the beginninst 

of their operation. in order to overcome some 2eneral and also some soecific 

constraints. especially as regards the availability ot raw materials. desi2n 

of products. trainin2 and financin2. 

4.2 Hain factors affecting the introduction of a multicuroose approach in 

Latin America 

The astricultural machinery sector should be considered in its wider sense 

and therefore include the various metal products and engineering equipment 

needed by the aRricultural 1ctivities. The multiruroose a2ricultural 

mad1inery plan'-;, while meeting the various priority nt;eds tor engineerin2 

products of the aRricultural sector, should contribute to the process of 

indus tria 1 ization through the use ot lo ca 1 resources and manpower. as well as 

the acquisition and mastery of efficient and adapted technolo2v. Jn order to 

be acceptable, therefore, the multipurpose agricultural machinery plants 

should be suitable for the production ot a1?ricult-iral machinery and implements 

in particular and capital goods in general. 
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However. most of the a2ricultural machinery industries in the small and 

medium enterprises in some Latin American countries have developed on the 

basis of collective workshops or blacksmith shops (Cos ta Rica. Guatemala). It 

is easy to understand that the layouts ot some of these plants are 

unproductive and uneconomical because of the lack of capabilities at the sta2e 

of drafting and design. This can be seen as a drawback tor the layout ot a 

multi purpose plant. 

The analysis of the enterprises in Latin America also showed that 

aldlough manutacturing capacities exist, they operate at a very low capacity 

utilization rate and face many structural difficulties. Therefore, the 

prevailing agricultural crisis and the low price level ot agricultural 

commodities definitely affect the rurchasin2 power of farmers and dePress the 

market tor agricultural machinery. The large plants designed for the mass 

production ot one product have failed to adapt the production processin2 to 

the changing conditions ot the demand m terms ot variety and quality. In 

such conditions. the multiJ>Uroose plant is necessary to meet the diversified 

requirements of farmers and related agricultural activities, under the 

condition of increasin2 capacity utilization, throuS!h up-2radin2 and eXDansion 

of the agricultural machinery plant itself. 

In Latin America. moreover. the afitricul tural machinery industry dPpe!"lds 

on a balance between imports and domestic manufacturing, ensuring a complete 

ran2e of equipment to meet the needs ot the countries. Local manufacturers 

need, at the same time, supplies ot raw materials, credit, technical advice, 

and assistance in developin2 local en1dneerin2 desillJls. 

An agricultural machinery industry, dependent on a domestic market. can 

only exist if farmers can obtain adequate yields and if they receive an 

adequate return tor their crops, i.e. agricultural production in the area must 

itself be profitable and dynam:c. If agriculture is static in volume and 

methods then the only market tor agricultural machinery is in the replacement 

of existin2 implements and since in peasant cultivation in some Central 

American countries as well as in Colombia most tools are simple and of low 

cost the prospect of developin2 a viable multiPUroose approach in the sec~or 

is low. 

' 
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4.3 Possibilities to introduce the multiJJUrpose aa.ricultural machinery olants 

in small and medium scale enterorises in Latin America. 

4.3. l General considerations 

The introduction of the multiDUroose approach in the small and medium 

scale enterprises in Latin America means a change in production processes and 

technolo2y, considerina. the followina. requirements·. 

(a) The small and medium manufacturers should produce implements and 

equii:ment suited to the local conditions and for which a market exists or can 

be deveioped·, 

(b) Materials and spare oarts DUSt be available, of adequate quality and 

regular supply ensured; 

(c) Forei2n excham~e must be available for import of materials and spare 

parts required for the production processes·, 

(d) Skilled labour must be available·, 

(e) Energy supplies must be reliable and ot reasonable cost·, 

(f) Unless credit is available the farmer may be unable to ourchase 

equipment even if convinced of its advantages, and 

(g) Extensive trainin2 and advice on the correct operation of their 

equipment must be given in order that they may use it etticiently and 

pro ti tab ly. 

The structural constraints that have limited the develoPnent of the small 

and medium agricultural machinery enterprises in Latin America can be 

01ercome, if the followin2 components are clearly analyzed and concrete 

ar. tions can be established. 
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(a} Research and development into farm power needs, inventory of 

existin2 implements, machinery and equirment, its cidaptation, improvement, new 

developments . .md tiesting-, 

(b) A2ri<:ultural machinery plannin2 and mana2ement, as well as provision 

ot selected a2ricultural machinery services (manufacture, m&intenance and 

repair operations) throug,h public or 2overnment sector·, 

(c) Formulation ot a policy of selected small holder agricultural 

ma ch inerv packa2es-, and 

(d} Institutional supJ)Ort measures, pricin2 policies (taxes and 

subsidies), credit, training and extension, workshop. 

This exercise, however, requires the formulation of a concrete policv at 

country level to promote the agricultural machinery sector, lotl ich should 

therefore proceed ~ocussin2 on four points-:. 

(a) Outline the broad economic torces that determine the typ_ of 

a2ricultural machinery and implements produced and L. .. ed in the countries, 

their price and quality and the nature ot the interactions between the farm 

equiJ:lllent production and the develoixnent of the a2ricultural sector·, 

\b) Examine in concrete terms how agricultural machinery ~roduction has 

been adapted, can be adapted or fails to be adapted, to the needs of the 

typical tar mer in the countries·, 

(c) Analyze the different impacts .:>f the agricultural machinery industry 

on output, employment and foreign exchange requirements depending upon the 

a2ricultural mechanization strategy that is oorsued by the countries·, ;1nd 

(<!) Focus on the or~anization ot the medium and small scale industries 

and its relationship to the international and re2icnal co-operati.:m. 
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After such a policy has been adopted it is necessary to consider i.n which 

stage the multipurpose approach can be tormulated as an .:ilternative to 

increase the output of the sec.:tor. This requires a dialitllosis of the available 

tacilities an<l a stocktaking at the small and medium engineering industries 

existin2. in the manufacturin2. sector. The followin2. factors can be closely 

"d 12/ cons l. ered ·.-

(a) Specific and precise 2.uidelines fl)r the estalishment of new 

multipurpose activities in existj_ng engineering mdustries·, 

(b) Precise 11.uidelines to rehabilitate and expand the small and medium 

scale enterprises that are already operational·, 

(c) A correct overview i.n cases when it is necessary to study and 

promote several multi purpose plants as part of an industrialization plant". and 

(d) A orecise approach to make a diagnosis of multi~rpose enterprises 

and to correct any operational deffects. 

4.3.:? Technical co-operation from Brazil 

Amon2. the potential transferers of technology under the South-South 

sd1eme in Latin America, Brazil may be the country best suited to supply some 

kind of technical assistance. Actually, it is already en2.a~ed m this form of 

international co-operation through the so-called CTPD-ProR,rama de Cooperacao 

Tl!!cnica entre Pa{ses em Desenvolvimento (Technical Co-operation amon2. 

Developing Countries), which is part of the "Brazilian foreign policy towards 

the strengthening of the South-South dialogue".Q/ Some of the 

characteristics of this proR.ramme are l:(iven in table 6. 

gt UNIOO. Conceptual ftdmework and aspects '>f mul tiruroose production 
of engineering and agricultural machinery products·. Some propasals by UNIDO. 
ID/WG.449/1, p.19. 

13/ SEPLAN - SURIN, Secretar ia de Cooperacao Economica e Tl!!cn ica 
Internacional, Programa CTPD. Relat6rio de Atividades, 1983, p. l. 

' 
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Table 6. Brazil r.TPD orogramme on technical co-ooeration among developing 
com tries - allocation ot funds. shares by regions. 1981-1983 

Allocation ot tunds 
($US thousand) 

Distribut10n by region 
La tin America Ct> 

Atrica ( %.) 

Latin America and Africa (%) 

1981 

1.977 

67.3 

24 .5 

8 .2 

1982 1983 

4 .oss 1,909 

71.7 61.9 

12 .9 10 .3 

15 .4 27 .8 

In ;.·elation to the above. it is important to ol...serve that-. 

{a) In most cases, the allocated resources demand from the Brazilian 

a2enci.es responsible tor the execution of the pro2ranmes a contribution of 

aooroximately the same amount; this means that the total resources are almost 

twice those shown in tab le 6·. 

(I)) In 1983. the aericultural and industrial sectors that are linked to 

the technology transfer for the multipurpose approach accounted for 

9 .3 per cent and 15 per cent of the total funds. respecti.rely. whereas the 

nuaber ot trained p<!rsonnel reached 30 in the agricultural sector and 122 in 

the industrial sector. 

A recent study of the Brazilian technical co-operation~/ identitied 

the followin2 ~oals for projects developed in the period 1980-1983·. 

Training ot human resources 54 .O per cent 

Dissemination of Brazilian techniques, technolo2Y 

and experience (e.g. alcohol, wood, etc.) 34.7 per cent 

14/ FUNCEX, Fundacao Centro de Com~rcio Exterior. Estudo do Sistema 
In termin is ter ia l de Coopera cao T~cn ica, 1985 • 

' 
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Material infrastructure wor~ 

Identitication ot business opportunities 

Other 

6 .J per cent 

3.5 per cent 

1.5 per cent 

The mere observation ot these percentages show that the Brazilian 

technical assistance activities mostly concentrated on prosrrammes that require 

small investments. This is the case in human resources training, as compared 

with the creation of infrastructure that demand 2reat capital 
- 15/ 

expend l tur es.-

All considerations presented so far lead to the conclusion that the 

South-South co-operation has evident limitations on the part of possible 

suppliers or countries which transfer technical assistance and expertise. 

Thus, it should be considered only as a complement ot a North-South basic 

co-operation. 

15/ FUNCEX, op.cit •• p.14. 

' 
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5. THE LATIN AMERICAN AGRICULTURAL MACHINERY AND lMPLEHENTS INDUSTRY 

This chapter. oresents the overall situation of the above-mentioned 

industry in the followin11. countries·. Brazil, Chile, Coloobia, Costa Rica and 

Guatemala. These countries are representative. since they reflect, to a 

certain extent, the various levels of develooment reached by the industry in 

the re2ion. 

The depth of the analysis differs from one country to another. det>endin2 

on the amount ot intormation gathered in each case. 

5 .l 8raz i 1 

s.1.1 The industry. its size and characteristics 

This sector is difficult to define as its activities are partly mer2ed 

with those of the metallur11.ic, metalworking and automotive sectors. However. 

it is passible to estimate. based on the data orovided by the Industrial 

Census of 1980, that the total number of plants engaged in this activity (hand 

tools are exceoted) was aoproximately 600, employin2 over 30 thousand oeople. 

with a 11.ross production value ot almost SUS 1.7 billion. It should be noted 

that the tractor industry accounts for 46 oer cent of th is 2ross oroduction 

value. 

A more reliable estimate about the nunber of establishment is provided by 

the 340 meai>er firms of the A8IMAQ - Associacao 8rasileira de lndustria de 

~quinas e Jmplementos A2ricolas. Accordin2 to that association. they account 

for 92 per cent ot the total of Br<1.,.ilian production. 

The production of implements is a seRment of the industry compr1sin2 

mostly small or medium-sized hrms ot predominantly Brazilian capita1,
161 

16/ The classification of small and medium-sized industries in Brazil 
includes, among other factors, a greater nuober of employees than used in 

UNI DO reports. 

' 
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whereas the machine industry consists of lar2e or medium-sized firms with a 

signiticant participation ot torei2n capital. 

As re2ards the production of a2ricultural handtools. no specific 

intormation is available, since the majority ot factories produce both 

a2ricu ltural and non-a2ricu l tural tools. It should be mentioned. however. 

ti1at ti1e Industrial Census ot 1980 shows 514 tirms en2a~ed in the production 

of handtools. These employed over 15 ,000 people. and reached a 2ross 

production value of UsS 263 million. Ckle way of evaluating the relative 

imoortance of the a2ricultural machinerv and implements industrv (with the 

exception of tractors) is throu2h a comparative study of the metalworkin2 

industry as a whole. This shows that its share is 5.9 per cent of the number 

of plants, 5 .1 per cent ot the labo1Jr torce and 6 .5 per cent o t the produt.:tion 

value. 

As shown in table 7 the avera2e productivity in 1980 reached almost 

$US 33 ,000 per emplcyee in the machinery and implements sector as a who le, 

a2ainst $tTS 74.000 for the tractor sector alone. 

The share ot value added in the overall production value, reaches 

45 Per cent m the first sector a2ainst 34 oer cent in the case of the 

tractors. 

This industry has a rather hi2h de2ree of national content, the share of 

imported components m the production value is only about 3.8 per cent for 

tractors and 2 per cent for harvesters. These oercentaR.es are 2overnment 

con trolled, throu2h the Conse lho de Des.:nvolv imento Industrial (CDI). 

However, forei2n ..:apital olays an imoortant role either by means of 

partnerships with Brazilian tirms or complete control. 

5 .1.2 Develo0tnent of the industry 

The development of the agricultural machinery and implements industry as 

wel 1 as the pace of agricultural mechanization in Brazil, are closely related 

to the establishment of the tractor industrv, which be23n oreratin2 in 1960, 

' 



Table 7. Brazil: Industry of agricultural machinery and implements - 1980 

Activities Enterprises Employees Salaries Value of Value (4) , (3)/ (5)/ 
production added I (2) (2) (4) -

per per per 
Unit cent number cent $1,000 $1,000 cent $1,000 ratio ratio ratio 

Agricultural. Machinery' and lllplanents 216 37.2 11, 710 42.6 36,528 443,074 49.3 167,400 37.8 3.l 0.38 

Sprayers 25 4.3 1,929 7.0 8,178 73,21)7 8.2 42,979 38.0 4.2 0.59 

lqricultural., lt:>rt.1cultura.l, PQlltry-
keeping and 8--keeping Mach1neiy 56 9.7 2,274 8.3 5,977 ,4,782 7.2 30,664 28.S 2.6 0.47 

Mac:h1neEy N.E.C. 114 19.7 3,910 14.2 12,125 123,397 13.7 59,t.50 31.6 3.l 0.48 

Processing Millchineey 77 l3.3 2,985 10.9 8,065 72,106 8.0 42,163 24.2 2.7 0.58 

Parts and Accessori .. 92· 15.8 4,655 i7.o 14,497 121,898 13.6 61,841 28.2 3 .J. 0.51 

~total 580 100.0 27,463 100.0 85,370 898,464 100.0 404,497 32.7 3.l 0.45 
1./1 
c 

Tract.ora 17 3,560 17,533 773,852 262,220 73.7 4.9 0.34 I 

'1'0rAI. S97 31,023 102,903 l,672,316 666,717 

Source: Censo Industrial 1980. IBGE. 

6' 
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Table 8. Brazil-:. Production. imports and exoorts of tractors and harvesters. 
1965-1984 

Tractors a/ Harvesters 
Year Production Imports Exports Production Imports Exports 

1965 8 .121 374 61 

1966 9 ,060 639 6 12 80 

1967 6 .223 342 31 28 392 

1968 9 ,671 990 7 84 780 

1969 9 ,547 423 7 282 l ,039 

1970 14 ,048 60 41 750 l ,646 

1971 22 .122 184 104 1.150 2 .087 

1972 30 ,207 228 188 1,921 1.014 4 

1973 39,232 258 386 3 .506 1.096 25 

1974 46 ,848 347 895 4 ,993 2 ,60 l 96 

1975 59 .166 801 649 7 .323 2.570 223 

1976 65 ,327 191 472 7,289 521 129 

1977 52.966 39 4 ,584 5 .054 148 240 

1978 48 .675 6, 134 4. :! 98 6 132 

1979 55 .24 7 7.263 4 .663 246 

1980 58 ,812 7,743 6 ,601 311 

1981 39 ,341 10 ,073 5 .049 345 

1982 30 ,346 6,239 5 ,545 127 

1983 22 .612 3 .573 

1984 45,907 6, 199 

a/ Four-wheeled tractors. 

Source·. Associafao Nacional de Fabricantes de Veiculos Automotrizes 

ANFAVEA. 

Associafao Bras ileira da Indus tr ia de H.fquinas e Equipamen tos 

ABIMAO. 

~ 
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and the production of harvesters. which started in 1966 (see table 8). The 

establishment of both industrial sectors was a result ot a deliberate policy 

of imDOrt substitution. Its creation and exoansion received srenerous otficial 

incentives to domestically produced articles~ Lei do Similar Nacional, tax 

and forei1m exchanRe exemptions for installin~ these industries. At the same 

time. the demand was stimulated by subsidized agricultural credit tor the 

purchase of machinery and exoort proDDtion. 

Those incentives, a typical example of infant industry pr-otect ion, were 

justified on ~ounds of a pressin~ need of capital and techno)oRY to take 

advantage of economies of scale, with the resulting decline of the real price. 

As far as the develotiment of the a1tricultural machinery and implements 

industry (tractors excluded) is concerned a sharp increase was observed 

be tween 1970 and 1975, followed bv relative stability in the five succeed in~ 

years (table 9). 

Information referrinR to more recent periods (from 1980 onwards) is found 

in the ABIMAQ statistics. The per cent changes of the main variable~ are 

shown m table 10. In the period from 1980 to 1983 there was a decline of one 

third in the production value. In 1984, however, a recovery was made, and 

statistics for the first semester of 1985 indicate a continuation of this 

tr end , a 1 thou gt\ at a s lower pace • 

In 1984 tractor SP.les rose sharply by almost 95 per cent to more than 

50 ,000 units~ 90 per cent of these were destined for the domestic market. 

Tractor exports in that year, increased by about two thirds. 

Table 9. Protile of the agricultural machinery and implements industry 
(other than tractors), Brazil 1970, 1975, 1980 

Year 

1970 
1975 
1980 

Nunber of 
es tab 1 ishmen ts 

365 
552 
580 

Source~ Censos Industrias - IBGE 

Nunber of 
employees 

14 ,300 
28,500 
27 ,500 

Production value 
gus million 

95 .1 
fi96.3 
898 .s 

' I 

l 
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Table 10. Pro ti le ot the agricultural machinery and implements indus trv 
(other than tractors). chanstes (per cent) Brazil. 1980-1984 

EmPlovment 
Production value 

Source·. A BI MAR 

1980 

9 .o 
14 .9 

1981 

2.5 
-2 .7 

1982 

-10 .6 
-14 .6 

1983 

-17 .9 
-12 .9 

1984 

16 .6 
27 .3 

The recovery of the domestic market was due partlv to the higher income 

level o t tarmers resulting trom more protitable minimum prices tor 

a1tricultural products. and partly to the need to replace obsolete equipoent. 

5.1.3 Composition of production 

The Brazilian astricultural machinery and equipment industry is hi2hly 

diversi tied, both in terms ot providing for tarmin~ needs and the amount of 

manufactured products. As shown in table 11 this industry caters to all 

phases of the tarmi.1g activity. Almost 60 per cent of the total sales. 

however. are products for harvestin2 and soil preparation. 

The great diversification of the industry, especially in items for soil 

preparation. is shown in table 12. where it can be seen that·. 

(a) A set ot 34 products accounted for about 80 per cent of the value of 

sales in the past nine years·, 

(b) With the exception of self-propelled combine harvesters. all other 

products under consideration have only a minor share. 

' 



Table 11. Brazil: Value of sales of agricultural machinery and implements - 1975-1983 
($US thousand 1980) 

Agricultural 1975 1976 1977 1978 1979 1980 1981 i2a& i2aJ 
operations per per per per per per per per per 

\•:ilue cent value cent value cent value cent value cent value cent value cent value cent value cent 

Soil preparation 203,7 29.6 287.5 36.4 255,9 34.8 214.8 31.8 193,4 30.l 168.0 27.8 118.6 19.8 107. s 22.4 101.3 26.6 

Sowing so.o 7.2 42.3 5.4 31.8 4.3 28.8 4.3 29.6 4.6 40.6 6.7 24.7 4.1 19.8 4.1 2!'>,3 6.6 

CUltivaticn 4.5 l.O 12.3 1.6 11.4 l.6 10.6 1.5 ll.O 1.7 17.0 2.8 18.l 3.0 ll.9 2.5 10.7 2.8 

Irrigation and 
Drainage 39,2 5.6 30,4 3.9 28.0 3.8 55.8 8.3 42,3 6,6 30.6 5.l 52,4 8.8 53,8 ll.2 18.6 4,9 

Pesticides 
applicatioo 36.2 5.3 51,4 6,5 67.3 9.2 59,5 8.8 57.6 9.0 42.4 7.0 45,4 7.6 42,8 8.9 30.9 8.1 

VI 

Harvesting 269,3 39.0 273,2 34,5 234.4 31.9 177.7 26.3 212.5 33,2 205,3 34.0 222.0 37.3 138.5 28.8 118.3 31.l 
/;>-

Transportation and 
handling 21.2 3.6 25.6 3.2 46,2 6.3 38,5 6.0 31.0 4.8 31,3 5.2 29.l 4.9 30,5 6.4 26.2 6.9 

Processing and 
storing 63.3 9.2 67.2 8.5 59,6 8.1 88.4 13.0 64.4 100.0 68,6 11.4 85.9 14,5 75.l 15.7 49.6 13.0 

'l'C7rAL S"1E.S 687.4 100.0 789.9 100.0 734.6 100.0 674.l 100,0 641.8 100,0· 603.8 100,0 596~2 100.0 479.9, 100.0 380.9 100.0 

INIERW. HMJ<ET 673,9 98.0 779.2 98.6 714.2 97.4 640.9 95.l 616.3 96.0 566.l 93.7 559.4 93.8 454.3 94.7 360.6 94.7 

Source: Associacao Brasileira da lndustria de Maquinas e Equipamentos - ABIMAQ. 

II' 
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5 .l.4 Agricultural mechanization 

Despite the lar~e amount of machinery and equipment produced in Brazil. 

the degree of agricultural mechanization is still relatively small in the 

country. The overall number of tractors more than trebled between 1970 and 

1980. But. compared to arable land, the 545 ,000 tractors exist in~ in 1980 

represent 8 .7 tractors per one thousand hectares or ll5 .6 hectares per 

tractor. During 1980-1983. due to a reduction in sales and the great need for 

replacements. a si;miticant decrease in the level of mechanization occured. 

Taole 13 presents some statistics on the mam agricultural machinery and 

implements. It is interestin~ to see that the mechanical traction plouJtlt is 

bein~ used at the same rate as tractors and. at the same time, substitutin~ 

the aniDldl-pulled plouiths. It can also be noticed that wii:h time a clear 

preference tor highly powered tractors emerlites. 

5 • l .5 Foreign trade 

Imports and exports of agricultural machinery and implements are of 

little importance in the domestic industry. In fact. based on the value of 

sales made by ABIMAO (see table 11) in the period 1975-1983, the forei01 

market absorbed less than 7 per cent of the total sales. 

Another way of evaluating this situation is by comparing the production 

value of the industry tor the year 1980 ($US 1.7 billion) with the total 

exported ($US 145 mi 11 ion) and imPOr t:; , which amounted to less th an 

$US 15 million. 

An analysis of experts and imports thrruith the period 1975-1984, shows 

that the balance of trade is very favourable for Brazil and the ratio exports 

value/imt>Orts value rose from 0.33 in 1975 to 9.9 in 1980 and 57.2 in 1984, 

' I 



Table 13. Bra&il: Agricultural machinery and implements in operation 

1950 1960 1970 1975 1980 
It•a Units Units Units Per cent Units Per cent Units Per cent 

Tractors 8.372 61.324 165.870 100.0 323 .113 100.0 545,289 100.0 
leu than 10 HP 19 .620 11.8 26. 773 8.3 27.567 5.1 
10 to SO HP 80.952 4.8 86.870 26.9 128.944 23. 7 

50 to 100 HP 61.554 37.l 188.892 58.4 329,023 60.3 
more than 100 HP 3.744 2.3 20. 778 6.4 59.671 10.9 

Harvesters 84.707 98.184 119.076 

Ploughs :.878.925 100.0 2.093,960 100.0 2.236,577 100.0 
.. ~ 
-l 

Animal-drawn 1. 718.041 91.4 1.758.051 84.0 1,677 ,408 75.0 

Tractor-driven 160,884 8.6 335.909 16.0 559,169 25.0 

Source: IBGE. Censos Agropecuarios do Brasil. 
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Imports 

The value of torei1tt1 i:iurchases shows a more or less steady decline for 

the period 1975-1984. decreasin1t trom SUS 76 million to less than 

SUS 2 million. which indicates that the domestic industry is practically 

selt-sufticient in the sector. During this period, the year 1976 stands out. 

when imparts declined by two-thirds (see table 14). 

As to the composition of imports. the most important ~ou p tht oughou t the 

period is that of harvestin2 and threshin2 machinery. However. this same 

category accounted for the drastic reduction of total imports in 1976. when 

the self propelled combine harvester-thresher was subs ti tu ted by products made 

in Brazil. Other important categories are dairy machines. machines for 

wine~ak in2 and similar activities and machinery used in the 2rain millin2 

industry. These are all connected to the tood and bevera2es industries which 

are under2oin2 a modernization and expansion process. 

It lS important to note that more than a third of t~e total value oi 

imports ln later years are for spare parts and components. probably for 

machinery and implements bought before the import substitution era. 

Exoor ts 

The total valt..~ of exports (see table 15) increased steadily from 1975 

($US 25 million) to 1981, ti.hen they reached a peak of $US 163 million, with 2 

sharp decrease in the two followin2 years, and a recuperation in 1984, nearin2 

$US 100 million. 

The increase of exports lS clnsel y related to the. sales of tractors, a 

product that, in the period 1977-1982, surpassec! exports of other articles 

sianificantly, as it accounte · 

/'\other important 

especinlly self-propel 

machine plays an imi;.01 

"Ver 60 per cen t of th e to ta 1 e XPOr ts • 

ot harvesting and threshing machinery 

!s ter-th resh er s. Thus, th is type of 

~ balance of trade of Brazil. 

' 
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Other cateS>tories that stand out in the exoort profile are-. cleanin2. 

winnuwing and sorting machines tor ~ains. seeds, etc., disc harrows, and some 

hand tools. 

5.2 Chile 

5.1.l Develolllllent ot the agricultural machinery and implements industry 

As in the case of other Latin American countries, the manufacture of 

agricultural machinery developed from small workshops for the repair of 

industrial equiQnent and machinery. 

The be:2innin2 of th es~ workshops d2te from the first quarter of th is 

century, for example the tirm of Schulze e Stimper was founded in 1923, and is 

still in operation. However, only as a • esult of restrictions on imparts made 

necessary by World War II, and the establishment of the first steel mill 

(Compania de Acero del Pac!fico - CAP) in the 1950s, did the aRricultural 

machinery industry and metalworkin2 activity as a whole be2in, in fact, to 

develop. Several firms date from that period, such as-. Pulver izadores 

Parada, Ramon Zambrano Villasenor, Jos~ Godoy, to mention some of those still 

in operation. This develoP1nent was supoorted by a trade restriction policy in 

favour of the infant national industry. 

In the 1960s, as a consequence of the industrial development process 

brous;jlt about by the Chilean Government through Corporaci6n de Fomento de la 

Producci6n (CORFO). shmiticant pro2ress was made in the production of 

agricultural equipment and implements. CORFO stimulated the creation of new 

companies or the develoP1nent of the existin2 firms under forei211 license 

wtl ich, bes ices permit ting a techno 102y trans fer, exped itecl the marke tin2 of 

2oods in the domestic market and the sales of surpluses abroad. This is the 

case of Me taltir gi ca Sudamir ica , which started ma nu tac tur in 5t dis cs for plouszhs 

and harrows under a license of the En2lish firm of W.A. Tyack and r.. Ltd.·, the 

case of Ransomes Chilena Ltda., manutacturers ot a complete line of products 

for the preparation of soil, under a 1 icense of the F.nd ish firm of Ransome~; 

the case of Hagrinsa, in La•Jtaro, producers of machinery for the preparation 
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of soil. rotary hoes and hammer mills. under a 1 ic~nse of the American firm of 

Wetmore. The same occurred with Pulverizad()["es Parada S.A •• lltlich developed 

under a 1 icense of Jdln Bean. an American firm. 

These companies. which were specitically designed tor the manutacture of 

the above'""111entioned machinery. had an exp0rtable surplus that enabled them to 

participate in the broad market ot the South Andean Region. Exports. 

(protected by decision no. 57 of Pro~rama Metalmec,nico of the C.arta2ena 

Agreement) met with extraordinary success until 1976. especially tor Ransomes 

de Chile. Parada S.A •• and Metalurgica Sudamericana. 

The favourable conditions of this period als.J helped to strengthen 

existing plants. increasin2 their productive capacity and diversifyin2 their 

product range. 

The boom. however. lasted only until the be2innin2 of the 1970s. when the 

Chilean economy suttered a signiticant setback. This had a radical effect on 

the a2ricultural i;ector. decreasin2 investments to a minimum. with a drastic 

reduction in demand tor agricultural machinery and implements. 

Since the 1970s. the ilOVernment instituted the so-cal led social market 

economy with the tollowing main characteristics·. 

(a) Overall decrease of import duties to a 10 per cent level for all 

items without; restrictions on licenses or down payments or specific rights to 

the merchandise·. 

{b) A consistent foreism exchan2e policy with a planned devaluation of 

the Chilean peso vis-A-vis the U'lited States dollar in the first stage. 

followed by a fixed exchange parity for a oeriod of three years and free 

access to the t()["eign exchange market·, 

{c) The absence of an agricultural mechanization policy in line with the 

activities ot the industrial sector required to promote agriculture·, 

' 
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(d) Lack of a credit policy to finance the acquisition of don:esticallv 

produced agricultural machinery. 

This situation to2ether with subsidies for exports of a'tricultural 

machinery granted by other countries. made it very difficult for the domestic 

industry to compete with imoor ts. 

This process resulted in the closin2 down of several imoortant firms. 

such as Ransomes de Chile and Ma~rinsa and creatf'd a very difficult situar:ion 

tor those industries still in operation. 

Since 1983. a better defined policy for the development of the 

a'tricultural sector was adopted. esoecially a more realistic exchan2e policy 

and the establishment of price brackets tor agricul..m-al products. as well as 

levels of customs duties more comoatible with the industrial development 

(35 per cent). These measures together led to a substantial increase in 

planted area with traditional croft; and an incentive for the domestic industry 

in terms ot new operating units. renewed designs and quality competitive with 

imoor ted articles. 

5.2.2 The industry~ manufactured products and their characteristics 

Based on data from the Directorio de Fabricantes y Distribuidores de 

Equipos Agricolas, published in 1985, 40 producers were identified. It must 

be ooin ted out that th is total includes many micro-companies or ~en 

cratt-shops. Only 30 per cent of these industries are located outside the 

metrooolitan area or its vicinity. 

The activities of each firm. in terms of the asuicultural processes, as 

well as the manufactured products, are shown in table 16. The tollowin2 

conclusions can be drawn from that table·. 

(a) There is a significant degree of specialization in I.he sector at the 

product level. As can be seen from tab le 17. 27 .5 per cent of producers 

manufacture only one product, 10 per cent make two articles, and only 

10 per cent of the fir ms produce more th an five items·, 

' 
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(b) The specializ'ttion is also significant with re2ard to the stastes of 

the farming processes. as shown in table 18, since fifty per cent ot the 

producers 01) concentrate on just one sta2e. Soravin2 and processin2 are 

prCNided for best with tive firms participating at each stage. Soil 

preparation comes second with tour firms. 

{c) The variety of products tor a single stage ot the farming process is 

2reater in tht: case of soil prep:i.ration. which makes use of twelve oroducts. 

followed by spray_;_ng, employing eleven·, 

(d) The hiaher concentration of industries is noted in soil preparation. 

wich is provided tor, but not necessarily exclusively, by 40 per cent of the 

firms. Processin2 and sprayin2 come next. with 28 and 23 per cent. 

respectively-, 

(e) The products manufactured by a 2reater number of firms are·. 

(i) Plour,hs-:. made by 15 tinns, some types exceeding others, e.2. 

ch is el ploughs (three-ooin t hitch) - 8 producers and ch is el 

ploughs (driven) - 8 producers·. 

(ii) Harrows-. made by 10 firms (9 out of them also produce 

plour,hs). The greater nunber ot manuta~turers (6) concentrate 

on trailed disc harrows·, 

(iii) f()["age wagons·. made by 7 tirms·, 

(iv) Sprayers, hammer mills. farm wa20ns and dump farm lorries h:.·.e 

five producers each. 

Althouldi 40 firms are re2istered as producers of a2ricultural machinery, 

t<•ols and implements, only a few are really important, such as (in 

alphabetical orderh 

' I 
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Table 17. Chile';. Nuober ot products manufactured by the firms 

Number of oroduct tyoes 
manu tactured 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Source~ Table 6. 

tllmber of manufacturers 
lhits Per cent 

11 
4 
7 

10 
4 

1 
2 
1 

40 

27 .5 
10 .o 
17 .s 
25 .o 
10 .o 

2.5 
5 .o 
2.5 

100 .o 

Table 18. Chile-;. Soecialization ot manufacturers 

Operations Manu tac tur er s Products 

Soil preparation 
Sawin~, tertilization 
Soil cultivation 
Harv es ting 
Sorayinit 
Processing 
Transportation, storaite 
Irrigation 
Par ts 
Hand tools 

Total 

Sour ce ~ Tab l e 6 • 

4 

5 
5 
1 
3 
1 
3 

22 

12 

11 
1 
3 
3 
1 

' 
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AGRICOSAN - Jl["Oducer ot harrows, chisel ploughs and tarm wagons 

Edyce - oroducer ot chisel olouRhs, disc harrows and cultivators 

Gildemeister - producer ot chisel ploughs and disc harrows 

r.oren - producer of farm wa2ons 

J. Godoy - producer of chisel plou'ths, disc harrows and farm wagons 

Parada - oroducer of sprayers and dusters 

R. Zambrano - producer of ploughs (chisel, subsoiler, middlebreaker, 

frontal loaders and farm wagons) 

SOGECO - producer of farm wagons and di is el ploughs. 

The following are the character is tic.s of the enterprises analyzed for 

th is survey-. 

(a) It is a small industrial sector and, as such, the production level 

ot the tirms is quite low. Parada is one of the most traditional and best 

develooed firim which produced, in 1984, 150 tractor trailed boom soravers·, 

Metalurgica Sudamericana, also important in this sector, produced 35 ton!> of 

discs in that year·, Gildemeister estimates its production, in 1985, at 

100 ploughs and 80 harrows, corresponding roug,hly to one third of the pr£:uent 

country's demand~ in 1984, SOGECO made 120 farm wa2ons and 60 plouns. 

(b) Several firms, among them some ot the most important, are quite new 

or are still in the process of being establis"ed. Such is tile case o~ 

Gildemeister and ICAT, which started operating in mid-1984. 

(c) The capital ot those tir1111 is entirely n11tionally-owned. 

' 



(d) Many firms registered in this sector have thei:- main activity or a 

subsidiary activity in another industrial sector. Such is the case of FAHAE -

F4brica de Material del Ej~rcito. producer of armv 2ear·. SOGECO, which 

produces building implements·. and Gi.ldemeister, manutacturer of compressors 

for the mininll. industry and others. 

(e) Several firms are mainly en2all.ed in non-manufactur in2 activities. 

the production of agricultural machinery and implements being just another 

line of business. This is the case with IC.AT Ltda •• which ooerates in the 

construction and transportation sectors~ CURIFOR, dealer in vehicles and 

parts·, and Gildemeister. a traditional dealer turned into a manufacturer. 

(f) Firms are generally small, employing 1.0 the agricultural line a 

small number of people. us:.iall v less than 30. Examples of th is are 

Helalurgica Sudamericana (maker of discs and tools) with a total labour force 

of 20 and ICAT. operating with just 14 people. Amonll. the larger firms. Parada 

(sprayers} employs 75 people, and Gilde:meis ter has 100 employees engaged 10 

the manufacture as well as the maintenance of the equipment they sell. 

(g) The utilization of production capacity ranges somewhere between 

50 per cent and 70 per cent, but it is very difficult to make an estimate for 

firms that are just starting new lines. 

(h) In the majority of firms. industrial activity is limited to the 

assembly of components ordered from third parties. This is the case for 

SOGECO and Gildemeii;ter. althou2h the latter will incorp0rate the metalworkin2 

activity as the production for the agricultural and mining sectors is bein2 

expanded and diversified. Exceptions are ICAT, which takes advanta2e of an 

industrial assenbly line (including forging, welding, etc.) used in the 

n•anufacture of equipnent tor the oil industry·, Parada has an a1?reement with 

ob1er firms for smelting works. 

(i) The majority of companies perform equipment maintenance and repair 

activities, including on items produced elsewhere, to provide service to their 

clients or to boost their revenues. 

' 
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(j) Althou2h it was customary in many cases at the formative staite of 

the rndus try, payment o~ licenses occurs very seldom. 

\k) Oniv one firm. Hetaluritica Sudamericc.>'la, is oresently enfU!ited in 

exports of some account-; others, such as Parada, have exported at the time of 

the Andean Pact. 

{l) InllUts, except for ball bearin~ and specialty steels. mainly 

originate in Chile. 

5 .2. 3 Growth of imoor ts 

Since the second half of the oast decade, imoorts of aitricultural 

111adlinery and implements have shown an oscillating behaviour, reachinj! a peak 

in the years 1980 a;,d 1981. with the same amount of nearly $US 37 milli:m. A 

decline was observed in 1982 ($US 7 .8 million), becoming more accentuated in 

1983 ($11S 3.5 million). A recuoeration was noticed in 1984. -.hen imoorts 

reached $US 11.2 million (table 19). 

One ot the reasons for the reduction ot imp0rts which occurred durinit 

1982 and 1983 was the high level ot stocks on hand by importero; in 1982. 

Another very imoortant reason is the decline in aitricultural oroduction 

in these: years. Accordin2 to National Accounting statistics, the GDP in the 

aitriculture and forestry sectors was reduced in 1982 and 1~83 by 2.1 and 

3.6 per cent, respectively. 

This situation is more clearly shown in the analysis of the area planted 

with traditional crops (table 20). Accordin2 to Oficina de Planiticaci6n 

Aitri'cola (ODEPA) this area was reduced from l ,ObO ,000 hectares in the 1980/81 

farming season to 945,000 hectares, in 1981/82, and to 871,000 hectares, in 

1982/83. That means an overall reduction of 19.4 oer cent. C:omparin2 the 

agricultural year 1982/83 with the 1977/78 season, when the planted area with 

traditional crops reached 1,285 ,000 hectares, the reduction re.'.lched 



Table 19. rh ile ~ !moor ts of a gr icul tur al hand tools. ma ch inerv. 
and tractors - 1976-1985 

(~LS thousand l.IF) 

Machinery and 
Years Hand tools imp!emen ts Tractors 

19 76 81 7,289 558 
1977 348 10,717 9.650 
1978 208 8 ,580 12,264 
1979 12 '900 
1980 848 20 ,051 15 ,548 
1981 1,724 17 ,427 17 ,487 
1982 812 5 ,943 1,068 
1983 391 2,597 496 
1984 l ,033 7 ,960 2'195 
1985~/ 174 1,613 1 .162 

a/ First quarter. 

Source·. Banco Central do Chile. 

1able 20. Chile-. 5eeded area with traditional cultivati0ns 

Years 

1977/78 
197 8/79 
1979 /80 
l980/81 
1981/ 82 
1982/ ~3 
1933/84 
1984/85.~/ 

~/ Estimate. 

Source·. ODEPA, 

Grains 

650 
635 
782 
908 

(Ha thousand) 

Leguminous 
and potatoes 

260 
194 
212 
245 

Indus trials 

35 
42 
57 
82 

imolemen ts 

Total 

7 ,928 
20 '715 
21 ,052 

36 ,447 
36 ,63 8 

7 ,823 
3 ,484 

11'188 
2 ,949 

Tota 1 

1,285 
1,250 
l,?37 
1 ,080 

945 
871 

1,051 
1,235 



32 per cent. It should be added that the increase in the olanted area with 

truit crops, in the same period, was not enough to compensate tor the drop in 

traditional croos (table 21). 

In the 1983/84 season the trend is reversed. and a re'llarkable recovery 

(20 per cent) occurred in the planted area with traditional crops. reach in5t 

1,051,000 hectares. For the 1984/85 period. the area is estimated at 

1,235,000 hectares. 

The abwe11entioned recovery is mainly a response of the a5tricultural 

sector to new economic policies. such as-. the periodical revision of exchange 

rates. increased customs duties. etc •• as well as some measures aimed 

specifically at the agriculturai. sector, such as·. price brackets tor \oheat 

and oilseeds and price support for sugar. benefitting the su2ar beets 

producers. 

To a lar11,e extent these oscillations in a~ricultural production may 

explain the development in the demand tor a11,ricultural machinery. 

Another imoortant factor influencin2 the behaviour of forei~ purchases. 

1n general, is the d1ange in the costs of imports, resultin~ from customs and 

fore ism exchange policies. 

As ca•• be seen in table 22, the real cost of imports was comparatively 

lower in 1980-1982 than in 1983 and much more so in 1984. 

5.2.4 Composition of imports 

As shown in table 20, imports of tractors between 1977 and 1981 accounted 

for approximately half ot the toreign purchases ot agricultural macilinery as a 

whole. This reflects, rn part, a repressed demand but also the normal need 

tor replacements, estimated at 34,400 tractors in the a11,riculture anrt 

livestock census of 1976 (fi~re 2). 

' I 



- 74 -

Table 21. Chile~ Planted area and truit production 

Years 

1977/78 
1981/ 82 
i982 /83 
1983/ 84 
1984/8 5.~/ 

a/ Estimate. 

Source·. OD EPA. 

Area 
(ha) 

53 .431 
65 ,625 
68 .852 
71,765 
74,530 

Product ion 
(thousand tons) 

541 
837 
892 
966 

~ .072 

Table 22. Chile~ Index of imPOrts cost evolution - 1979-1984 

Year 

1979 
1980 
1981 
1982 
1983 
1984 

~/ 

CIF and tariff Actual exchange Actual import 
index rate index~/ cost index 

100 .o 100 .o 
100 .o 88.4 
iOO .O 80 .5 
100 .o 97 .6 
106 .. 8 120 .2 
112 .s 128 .5 

Wholesale price index USA 
AER = Nominal exchan~e rate x 

_R_e_t_a~i~l--o-r~i-c-e-,.-in_d_e_x __ C~.h~il~e~ 

100 .o 
88.4 
80.5 
97 .6 

128 .4 
144.5 

Source·. Banco Central de Chii.e. 

' 

• 



'"'C: -
I 

Figure 2. Chile: Imports of tractors 
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Hand tools have been imported during the whole period under study. 

keeping a steady relat1onship with a2ricultural machinery and implements. as 

they have always accounted tor between 5 and 15 per cent ot the aggregate. 

In the case of machinery and implements. it can be seen in tab le 23 that 

item 84.25 (Harvesting and Threshing Machinery and Appliances) i.s the most 

important during the period. absorbin2 between 33 per cent and 62 per cent. 

The relative importance of the remaining groups of products fluctuates 

throughout the period. 

As to the ori2in of impurts. excluding tractors. the mam suppliers in 

recent years were·. the lbited States, with 39 per cent of the total in 1984, 

Brazil with 20 uer cent. and the Federal Retublic of (',ermany with 13 per 

cent. Other regular suppliers, although less important, were Ar~entina. 

F~ance and Italy. 

Statistics for tractors indicate that the principal supplier has been the 

United Kingdon, tallowed by the lbited States, Brazil, Italy, \iilest Germany, 

and Japan. 

5 .2.5 Distribution channels 

The total number of dealers o~ratin2 in Santiago's metropolitan area in 

1984 reached about 25, however, only ten of these are significant. 

As shown in tahle 24, they are all all,ents for foreign brands and three of 

these work only with tractors, tour deal with tractors and implements and 

three oPerate with implements only. There is remarkable concentration in this 

activity·. three tirms account tor more than three quarters ot tractor sales 

and 72.4 per cent of implements. Gildemeister is prominent in both 

activities, being responsible tor about one third of total sales. 

' 



Table 23. Chile: lmporcs of agricuitural machJnery a!ld implements by item - 1976-1984~/ 
($US thousand CIF) 

B.T.~. Grnup of Products 1976 1977 1978 1979 1980 1981 1982 1983 1984 

84.24 Agricultural and horticultural. 775 1,830 1,339 3,020 3,577 684 347 1,371 
rrachine:ry and 31?Plianoes for (10, 7) ( 17, 1) (15 ,C) (15 ,1) (20,5) (11,5) ll3, 4) (17' 2) 
preparing and cultivating the soil 

84.25 Harvesting and thresting 3,765 4,824 2, 861 7,893 5,965 2,434 1,283 4,950 
machinery and appliances (51,6) ( 45 r 0) (33,3) (39,4) (34,2) (41,0) ( 49, 4) (62,2) 

84.26 Dairy machinery 1,941 1,627 1,077 968 1,006 945 137 879 
(26,6) (15 ,2) (12,6) ( 4, 8) (5, 8) (15,9) (5, 2) (11,0) 

84.27 Presses, crushers and other 63 495 181 434 711 190 51 109 
rrachine:ry used in wi..nE:'!naking, (0, 9) (4,6) (2, 1) (2,2) ( 4, 1) (3, 2) (2,0) (1, 4) 
cider m3k.ing etc. 

~ 
~ 

84.28 Other agricultural, horticultural 196 762 1 976 3,741 4 026 232 115 60 
poultcy-keeping and bee-keeping (2, 7) (7, 1) (23,0) 
rradti.nery 

( 18, ~) (23,1) (3 ,9) ( 4, 4) (0' 8) 

84.29 Madti.ne:ry of a kind used in the bread 549 1,178 1 146 3,995 2,142 1,458 664 591 
grain milling industry, and other (7' 5) (11,0) (13,4) 
rrac:hinecy for the "WOrking of cereals. 

\19 '8) (12,3) (24,5) (25 ,6, (7,4) 

'IUI'AL 7,289 J_Q I 716 8,580 20,051 17,427 5,943 2,597 7,960 
(100, 0) (100, 0) (100,0) (100, 0) (100,0) (100 ,0) (100,0) (100 ,0) 

Source: ~::..1co Central de Chile 

a/ Figures in brackets represent percentage shares of the total. 

b/ Statistics are not available. 
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Table 24. Chile: Dealers of tractors and agricultural implements - 1984 

NuniJer of Market Structure (%) 
Dlterprise Tractors Implcrrents Enployees Tractors Irrplerrents 

Gildem:tlster John Deere FM:: - Alf a Laval 91 29.6 33.l 
Lely - Kuhn - Bean 
John Deere 

A tan Massey Ferguson .Massey Ferguson 74 25.6 19.5 
Vicx:>n - GiEL - J.F. 

Williamson Ford - 32 20.6 

S.K.a:.rerci.al International International 60 10.3 13.4 

Cidef Valrcet - 23 9.2 

Ma.CD Pascuali canner-Shea 65 4.7 19 .8 
David Brc7Nl1. Bamf ord-Tec:hcrra 

" 

Dercx:> Landini - 18 

Salia - Atl'lf-..ns - ~erardi 4.2 10.3 
Mai.nerd - Vasalli 
Holder 

Sargent - Brillon - Gyro 12 2.7 
Ransorce - Faga 

Agrarotriz - Speny 19 1.2 
N~ Holland 

100.0 100.0 

Source: Maquinaria Agricola. Facultad de Ciencias Economicas y Administrativas. Universidade de Chile - 1985. 
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5 .3 Co loob ia 

5 .3.l The aaricultural machinery and imotements industry 

The aaricultural machinery and implements industry started in Colombia at 

the begi:ming of the 1960s. It grew slowly trom the need tor replacement and 

maintenance of the tractor park and other imported a2ricultural machines. 

Thf' development of this industry has brought about a growin2 shar · of 

implements for tractors, such as plou$s, conbine drills an:i cultivators, as 

compared to stationary milling or processing machinery, which used to dominate 

the market. 

Accordin2 to data frora the Departamento Administrativo Nacional de 

Estadisticas (DANE), between 1961 and 1972 the value of domestic production of 

a2.ricultural machinery and implements increased almost three-fold. 

In the 1970s, .:is a result ot the growth of the agricuitural livestock 

sector (4.8 per cent per year), the \..Ontinuin2 import substitution oroc2ss. as 

well as an export boom, the agricultural mac!1 inery and implcmen ts 1.ndus try 

expanded more rapidly. As a1; indication, acc0rdin2 to DANE, the value o!.' 

production in 1975 reached the equivalent of $l!S ll ,500 ,000. 

In 1982, accordin2 to the same source, the a2ricultural machherv and 

equipment sector was as follows·. 

Numb er of establish men ts·. 52 

Hired lab our·. l ,6 70 

Wa2es paid-. $US 4 ,485 ,000 

Value of gross production~ $US 19,745 ,000 

A22resza te value-. $US 9 ,289 ,000. 

These data show that the p!'oduction value, in current dollars, ir.creased 

over 70 per cent between 1975 and 1982. Al thou 2h no exact in formation is 
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available concern1nlit the size of industries in this sector. it is 2enerally 

known that most ot them are small companies. This conclusion may be 

indirectly drawn as. accordin2 to DANE. 78 per cent or 145 firms out of the 

314 included in the CIUU group (manutacture of machinery, except electrical, 

i.e •• includin2 a10tricultural machinery and implements) had fewer than 

50 employees. 

Only a few of the firms registered in the sector are o t any s ismi ficance 

in the total and these are concentrated in the manu tac ture of implements, 

since tractors and related equiP111ent are not produced in Coloni>ia. 

As to tractor ariven implements, it is P.stimated that 90 per cent of the 

market is supplied by domestic production. The principal manufacturer is 

INTFRAGRO, a firm with the tallowing characteristics·. 

Located in Bo~U 

100 per cent Colombian capital 

Supplyin2 the a2ricult1iral sector exclusively 

Specialized in soil preparation·. produces implements for tractors 

(trailea plou~1-harrows hydraulically operated, disc harrows, disc 

plouli')ls, tarm wagons, etc.) 

Holds a 1 icense from Harvester, for the disc plou ~ on 1 y, which is an 

antiquated product. of minor importance 

Has l00--110 emplovees, 35 of these in administrative functions 

Has been operating for 3-4 years with one shift, the equivalent of 

3'.; per cent of its capacity 

93 per cent of raw mat:erials are produce< domestically-, only 

ball-bearin2s and some specialty steel are imported 

Is not engafited in any l·epair or maintenance activity 

The production process has under2one some chanfites·. there was once a 

sillel ter and torge but, as the demand declined, the process was 

simplified~ today, they clre mainly asseni>lers·, there was a 

reduction in cutting and folding operations 

Exports are irreS1JJlar and represent between 10 and 30 per cent of 

production·, ti1eir destination are the Lati.n American markets. 
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Apart from INTERAGRO. estimated to caDture half of the implements market. 

tl1e toll owing firms should be mentioned~ APOLO in Medellin. "'1 ich. al thou2h 

sales are declinin2. supplies about 15 per cent ot the market·. MANAGRO in 

Bogotcf with some 10 per cent o t the market~ E}lci.so e Hijo, which operates in 

the Tolima area. specialized in li2hter implements used in the rice crops. 

account7.ng tor an estimated 5 per cent ot the implements market. 

The remaining firms. with the exception of INTALL. which makes small 

tractor i.mplemen ts. are all small workshops. most of them located in tile Valle 

region and producing implements that are copies of Rome and Towne:. 

An important fi 'II operating in the sprayers branch is COLINAGR~. Located 

in Bo20U, its capital is wholly Coloobian and it employs approximately 

200 people. 

Re2ardin2 the irriaation 1?qJilllllent se• tor. two firms should be 

mentioned~ Ignacio Gomez y C1a. and ALTEC. Both started by producing parts 

but later developed to make the complete equipnent assenbly and render 

technical setvices. 

The hand tools production is mainly concentrated in the hands of three 

firms~ Incolma (employin~ about 200 people). specialized in matchets·, 

Herragros (over LOO employees)·, and Herramientas Stanley (approximately 100 

employees>. with a toreign capital sh are. 

5 .3. 2 Exports 

As shown in table 25, experts of a2ricultural machinery. implements and 

tools grew continuously from 1976 to 1981 i.tten a peak was reached totallin2 

SUS 7.4 millio;1. In 1981 this amount declined by 11.5 per cent and in 1982 

the decline was remarkably sharp~ 54.4 per cent. A recuperation occurred in 

1984, thou2h only sli2htly surpassing the 1977 levels. 



Table 25. COLOMBIA: EXPORTS OF AGRICULTURAL MACHINERY, IMPLEMENTS AND TOOL.S. 1976 - 1984 

(USS thousands Pa!) 

B'lN PKDJ:TS 1976 1977 1978 1979 1980 1981 1982 19113 1984 

82.01 Hard tools 
~.01.01 Spades and shollels 

705 (19. 3) 
~ 

~ !22.3) l,~~ (25.9) l,~91 (21.8) l,~~~ (25.0) 1,680 (22.7) l,l~~ (18.1) 1,1~~ (47.9) 1,760 (42,8) 

- 130 - - l 568 189 109 82.01.01.02 Hoes and pidts 

82.01.02.01 Alles 

82.01.02.02 Mil<iletes 

68 
54 

277 
- - 372 427 J 110 131 
500 465 1,019 937 1,112 753 1,035 

84.21 
'84.n.Ol 

608 (16.7) 207 ( 5.2) 191 ( 3.8) l·:~: (22.9) l·:~~ (23.1) i·l~: (15.6) 627 ( 9.6) 
m 

287 ( 9.6) 300 ( 7.3) 
Sprayers and IU!ters 

84. 24 Machinery and appliances 
for 90il preparatial ar 
cul ti vaticn 

84.24.01.0l Pl.CJUghs 

84.24.01.11 Harrools 

84. 24. 02. 01 Fe..-t.i.liser distributors 

84.24.90.02 Discs 

84.24.90.09 Others 

84.25 Machinery and appliances 
-- for harves~. thresti.nq 

and llOrtinq 
84.25.01.ul M:wezs 

84.25.02.01 Olm threshers and others 

84.25.04.00 Cleaning aad:U.nes for 

~ m m , , , 

l,~~~ (41.1) l,~~~ (33.4) l,~5~ (25.3) l,~60 (18.2) l,~;; (29,5) ~ (31,0) 1,980 (30.3) 

111 
416 

554 

148 

359 

700 

144 

205 
104 

732 

ll6 

189 

971 

393 

1,354 

395 

1,407 

137 

255 

1,251 

472 

488 (13.4) 1,256 (31.8) 1,747 (35.0) 2,371 (37.ll 1,038 (16.2) 1,748 (23.6) 1,353 (20.7) 
385 ·-m l."495 2.m r.n3! -- --

84 184 218 1,401 1,130 

grains 16 189 252 113 

84.25.05.99 MadUnes for grad1nq eggs, 
fnli ts, p:Y.atoes 

84.25.90.99 Parts 

84. 28 Other agricultural llllldW1e 45 ( 1. 2) 
"Sr.IS. 01. 03 Stri9ol c:rushi.nq l!llldUne 'iS' 

84. 29 Machinery for bread 9R1J1 
milling industry and for 

169 ( 3.4) 
m 

124 

110 

223 

398 ( 6.1) 
m 

m -

233 ( 7,6) 723 (17,6) 

233 

i22. (15.8) ill. (18.0) 

470 

62 ( 1.5) 

the~ of ~ 304 ( 8.3) 284 ( 7,3) 328 ( 6.6) 389 ( 6.1) 518 ( 7.1) 997 (15.2) 565 (18,9) 526 (12.8) 
84. 29. 01. 00 Machinery for llll.>ci.ng, - - -

cleaning or preparing 
grains 36 119 161 173 165 

84.29.02.00 Grinding ar cnmh1ng 
nactunery 268 165 167 206 

84.29.04.02 ~chines to arir dried 
l~ aid other 183 518 824 400 

romi. 3,650('100.0) 3,949(100.0) 4,983(100.0) 6,386(100.0) 6,388(100.0l 7,392(100.0) 6,542(100.0) 2,982(100.0) 4,110(100.0) 

Source: Departamentc Amli.nistratiw Nacialal de Estadi.sticas - DllNE. • 

~ 

°' '" 
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The value of exports for 1982 (hand tools excluded) compared with the 

production value in the sector (also exduding hand tools). reached 

27 per cent. Althoui;i1 these two variables are not perfectly comparable, the 

resultmg value gives a good indication :>f the relative importance of foreign 

sales. 

At the product group levels (4 digits, in the BTN classification), no 

definite trends towards a change in the composition of exp(J["ts can be seen in 

the period under study. 

The hand tools are a group which, as a result of the increase in the 

value of exports, shows an improvement of its relative position, changing from 

about 20 per cent in 1976 to more than twice that share in 1983 and 1984. 

The most signiticant of the specitic products are·. matchets, discs (for 

whid1 a drastic reduction in value of experts occurred in 1983), ploughs, 

harrows, threshing machines and grinding or crushin11, machinery. 

The destinations ot exports of hand tools in 1983 were mainly-. Ecuador, 

Peru, Pana1oa and Nicaragua. Other articles were sold to Venezuela, Ecuador, 

Costa Rica and other Latin American countries. 

5.3.3 Imports 

The foreign purchases of agricultural machinery and equipment show a 

growing trend in the period 1976-1982, despite a drop in 1979 and 1980, 

reaching a peak in 1982 with SUS 65.4 million. Jn the years 1983 and 1984 

this amount was reduced to $US 56.8 million and $US 44.2 million, respectively 

(table 26). 

The most important imrort items are tractors. Throughout the period, 

they represented between 70 and 80 per cent of the total value of imports. 

' 



Table 26. Colombia: Imports of agricultural machinery, implements and tools 1976-1984~/ 
($US thousand CIF) 

Heeling 
Subheding Description of Goods 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Item 

82.01 Hand tools - - - - - - - - 102 

84.21.01 Sprays 988 - 570 1,751 2,059 2,124 4,950 1,210 1,727 

84.24.01 Ploujls 274 377 - 471 667 432 452 - 545 

84.25 Madlinery and awlianoes for 
harvesting, threshing and sorting 7,026 7,881 5,263 4,020 1,013 6,122 6,302 6,876 3,124 

84.26 Daity ma.dtinery 144 - 504 - 1,670 1,427 2,335 1,415 947 

84.27 Machinecy used in ~making - - - - - - - - 73 

84.28 Other agricultural, horticultural 
ma.dtinery 315 928 2,180 1,829 1,935 - 1,147 1,103 592 ~J 

84.29 Madtinery used in the bread grain 
milling industry ane simil.ars 746 519 908 2,209 2,463 1,415 1,668 610 1,308 

SUB-rorAL 9,493 9,705 9,425 10,280 9,807 11,520 16,854 11,214 8,418 

87.01 Fann tractors 21,515 32,407 46,646 26,886 42,562 51,009 48,526 45,559 35,773 

'IUrAI. 31,008 42,112 56,071 37 ,166 52,369 62,529 65,380 56,773 44,191 

Source: Departamento Administrativo Nacional de Estadisticas - DANE. 

a/ During 1976-1983 statistics are not available for imports under $US 400,000 • 

• 

~ 
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In the remain inll. RrOullS. machinery for harves tinll. and thresh inll. accounted 

for more than half ot the total imports, excluding tractors. 

As to the or ill.in of imp0r ts. the mau1 tractor suppliers are':. Japan. 

Brazil, the United States and Czechoslovakia. The coot> ine harves cer-threshers 

are mainly purchased from Bel11.ium and the Federal RepubL:.c of Germany. The 

remaining products come chiefly from the lbited States, Spain and Brazil. 

5 .3.4 Distribution channels 

Most of the dealers are representatives of tractor manufacturers and 

their services are regionalized. The implements industry sells its pc-oducts 

through dealers withwt Rrantinll. any exclusive sellinR ri~ts. 

The following are the most important dealers":. COi.CARIE (Ford), ~TOVALLE 

(Massey FerRUson ). DISTRIBU;DORA NISSAM (Jdtn Deere. for the coastal area). 

CASA TORO (John Deere, tor the rest of thP. country), FEDEARROZ - Federaci6n 

Nacional de Arrozeros (Zetor ). COLCARIE (Fiat), and ALMA~NES ANGEL. 

Some of the above-ment~ • .med dealers also sell industrial machinery. The 

dealers are paid a percentaRe <Ner the factory price list·. 30 per cent on 

cash payments and 20 per cent on credit sales. 

As far as hand tools and imolements (mainly fumigators) are concerned, 

marketinR is carried out through hardware stores and fungicides and pesticides 

sellers. 
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5 .4 Cos ta Rica 

5.4.l The developnent of ap_ricultural mechanization 

Ap_ricultural mechanization in Cos ta Rica dates from the first years after 

W.Jrld War II, and is particularly noticeable tor the rice
17

' and sugar cane 

crops. whereas it has developed slowly for other crops. such as coffee. It 

was only in the beginning ot the 1970s that the mechanization process 

acceleratec.1~ this expansion. however. ""ame to a halt in 1978. The economic 

recession that started in that year has lasted to tt.is day. 

The two periods, before and after 1978. are easily distinstuii;hed when 

examining the imports ot agricultural machinery (table 27). In fact, durinR 

the peri,d 1971-78, an avera~e of 400 tractors were imported per year and 

harvesters were also bought on a larger scaie in those years. 

The drastic reduction of imp0r ts by the end <' f the 1970s is J).Jr tl y due to 

the reduced income ot farmers as a consequence of a decline in 3gricultural 

production and, later on. due to the substantial devaluation of the national 

currency. 

In 1983. however, this situation started to tevert as tractor imparts 

readied 59 units. Intormation relating to 1984 indicate that, up to August. 

275 tractors were imported. So far. based on indicators for the first months 

of 1985. it is estimated that th is recovery is being con!'io lida ted. 

Nevertheless. the levels of imports in recent years havr: be-~n barely 

enougtl to supply the replacement needf ec:timated at about b ,500 unit:; tor 

tractors and approxima:ely 300 units for harvesters. 

17/ A survey carried out in 1979. in the Pac{tico Seco reaion. showed 
that 94 per cent of the tarms 6tudied made use ot mechanical equipment tor the 
preparation ot the soil. sowin2. and harv"!stin2. 

• 



Table 27. Costa Rica~ Tractors and harvesters imports. 1971-1984 

Year 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
198 l 
1982 
1983 
1884 (*) 

Tractors (units) 

469 
304 
350 
436 
447 
364 
416 
40~ 

213 
188 
165 
63 
59 

275 

(*) January-.Au~ust. 

Harvesters Cun its ) 

13 
7 

113 
82 

ll 
14 
7 
5 

Source·. Asociaci6n de !moor tadores y Dis tr ibuidores de Haquinaria 
A~ricola. 

Tabl.e 28. Macro-economic indicators of the Costa Rica economy, chan2es 
(per cent). 1979-1982 

1979 1980 1981 1982 

GDP variation 4 .9 0 .8 -2.3 -7.3 
Var. iation of aRricultural 

production 0 .5 -0 .5 5 .l -4.7 
Variation of wholesale 

pr ires 23.7 65.3 108 .'] 
Dollar variation ( USAJ 7 .8 l21J • 2 87 .8 

---· 

5 .4. 2 Domestic production 

The Cosca Rica a2ricultural machinery, implements and tools industry is 

very small. This conclusion is reached indirectly. based on a study of 

imparts and, particularly. of exp0rts. 
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Few products are manufactured·. some types of ham..i tools. some s imole 

tractor implements, trailers. tarm wagons. dumping wagons, components tor 

su2ar mills, pinion gears for suRar mills, unsophisticated sorayers, dryers 

tor coftee and rice, kilns, etc. 

As a rule. the oroducers are non-specialized workshoos oroducin2 bv order 

confirmation for the manutacture of uechines and parts for various industrial 

sectors. It is therefore difficult to obtain a profile of the firms in the 

country. It can be said, however, that the total work torce employed in the 

industry is aoproximately 300 peoole. 

Based on intormation trom the Asociaci611 de Fabricantes Hetalur2icos 

(AS~ETAL). the branch 3822 of CIUU (Ma:tufacture of A2ricultural Machinery and 

Equipment) with respect to 1984, had the tollowing characteristics·. 

Numb er of es tab 1 ish men ts·. 5 

t«Jmber o t em plo ye es·. 110 

Gross production value·. $US 1.306 .000. 

According to the same source, this branch represents compared to the 

metalwork inst sector as a whole·. 4.6 per cent of the establishments, 

1.6 per cent ot the lab.mr force 11nd 1 per cent ot the gros.o produ~tion 

value. These data r-eflect the limited size of t:.e sector under study. 

A 1 is t o ~ the most im por tan t pro au cer s is shown in tab 1 e 29 • As can be 

seen, most of them are small works;.c.>ps·. thrte c..ut of the eleven firms in the 

list have less than 10 employees and three have between 14 and 17 people. 

Kaw materials are mainly imported anJ the production process is. in most 

cases. qu1-e simple·. cutting, folding and assed>lin2. 

As exoected from their small size, these firms are entirely owned by 

Costa &ican capital and no toreign licenue is used in their manufacturin2 

orOC.?SS. 



Table 29. Costa Rica·. Hanutacturers of agricultural machinery 

Enterprise Employees 

Taller es Indus tr iales Carazo 41. 
Taller Industrial Rodolfo Bendix 70 
Taller Mec4nico Alfredo Chaves 1 
Vulcan En~ineerin2 Works S.A. 24 
Occidental In~o. 8 
Hnos. Carmiol 16 

Xeltron S.A. 25 
F~brica Maquinaria Industrial 

IMECO 5 
Talleres Industriales Poscan 32 
Fundici6n Alajuelense 17 
Wilmetalind 14 

Source~ Country survey. 

5. 4. 3 Imports 

Products 

Equi pnent for sugar production 
Equipment for coff€~ production 
Equi pnent tor sugar mills. trailers 
A2ricultural machinery 
Agricultural sprayers 
Parts for industrial and 
agricultural machines 
Electronic units tor grain selection 

Hammer mills 
Dryers for coffee, rice·, kiln. etc. 
Parts tor kilns, coffee dryers 
Dryers 

Imports of the a2ricultural machinery and equipment sector accounted for, 

approximately 6 to 10 per cent ot the total imports during the period 1981-84. 

\!hen 2rouiied in lar2e groull6. it is noted that tractors, as a group and 

machinery and implements as another group, have a comparable shdre accountir.2 

for more than 80 Per cent ot total imparts. (Table 30) 

Table 30. Im,orts of agricultural maca1inery and implements, share (per cent) 
Cos ta Rica 1981-1984 CS US thousand) 

1981 1982 1983 :984 

A2r icul tur al tools 1.284 1,252 1,607 1,000 
(14.8) (25 .1) (16 .A> (9. 2) 

Machinery and implements 3 ,5 71 2 .119 5 .263 4 ,450 
(41. 2) (42.5) (55.1) (40 .8) 

Tractors 3 ,822 1 ,611· 2,680 5 .4'i2 
(44.0) (32.4) (28 .1) ( 50 .o) 

Total ($US thousand 
CIF > 8 ,67/ 4 .~85 9 ,550 10 .902 

(JOO .Q) (100 .o) ( 100 .o) (lOO .Q) 
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As shown in t .. ble 31, the most signiticant imports are·. mechanical 

mowers. harvesters and threshers. as well as cornshellers. huskers. 

cotton pickers, ma.ch inery tor su ~ar cane, co tfee and rice, as well as machinery 

and implements for soil preparation. Jn the hcs..""'d tools 2rouo. which has a 

si~iticant and growin2 share, matchets are prominent accountin2 tor almost 

half of the imoorts. 

The main import sources are·. 

Hand tools-;. Switzerland. the lktited States. Malaysia 

Machinery and implements tor soil oreparation-;. the United States, 

Bel2ium and Luxeubur 2 

Harvesters-threshers·. F,n2land and the Federal Rerublic of Germany 

Others·. the lktited States and Ar2entina 

Tractors·. Federal !leP1Jblic of C.erimny. France and Switzerland 

5 .4.4 Exports 

Forei2Jl sales of the products under study are of verv little importance. 

Table 32 shows that they amounted to $US 186 ,000 .:.n 19811, and $US 233 ,000 10 

1983; 10 1984, the data availa~le for the first semester indicate a sharp 

decrease. 

The most impat tant items are 2ra10 and fruit p::.ckers and e22 selectors 

rnd classitien;·, cornshEllers and huskecs·, cotton pickers·, and hand tools. 

Their main destination are Central Ameri<:an countries, p.rticularly 

Gu .. temala and Panama. 

• 
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Table 31. Costa Rica~ Imports ot agriC\!ltural machinery, implements. 
hand tools and tractors. 1981-1984 (Jar.uary-Au2;1.;st) 
($US thousand C!F) 

Nau ca 
Classification Products 1981 

699-12-01 Agricultural hand tools 1,284 
564 
720 

Machetes 
Others 

71?-01-01 Mad1inery and implements 746 
104 
24 

240 
68 

712-02-01 

7 12-02-02 

712-02-03 

712-03-01 

712-03-02 

712-03-03 

712-09-01 

712-09-02 

712-09-03-01 

712-09-03-09 

713-01-00 

Ploughs 
Cultivators 
Harrows 
Planters 

Other mechanical machinery 
for preoaration and cul ti­
vation lana 

Mechanical roowers. harvesters, 

310 

threshers, balers, etc. 1,160 

Corm.hellers, huskers, cotton 
pickers, madl inery tor sugar 
cane, coffee and rice 1, 130 

Grain and truit pickers, eg~ 
selectors and classifiers 116 

Milking machinery 85 

l>airy decreamers 4 

Other dairy oechinery 57 

Incubato1s, breeders 47 

A pi culture acces l3 

Manual ~rain mills, 
pou 1 try feeders, etc. 

Other madlinery and 
accesor ies 

T1.·actor s 

45 

168 

3 ,822 

1982 

1,252 
653 
599 

447 
56 
34 

160 
91 

106 

524 

802 

56 

41 

15 

53 

61 

11 

6 

103 

1 ,614 

1983 

1,607 
8J8 
709 

b. 75 
75 
26 

136 
66 

172 

2,690 

1,044 

362 

175 

25 

84 

20 

10 

39 

339 

2 ,6 81} 

1984 

1,000 
331 
669 

922 
96 
13 

450 
105 

258 

l ,849 

613 

213 

267 

92 

55 

121 

3 

11 

304 

5 ,452 

Total 8 ,677 4 ,985 9 ,550 :o ,902 

Source·. Banco Central de Costa Rica. 



Table 32. Costa Rica·. Exports of asuicultural machinery, imolements and tools 
1980 • 1983 • 1984 

Nau ca 
Class i­
fication 

($US FOB) 

Products 

Hand-tools 

699-12-0l hoes, shovels. picks 
and other tools 

Agricultural 
machinery and 
implements 

712-01-02 Cultivators 

712-02-02 Cornshellers, 
huskers. cotton 
pickers 

712-02-03 Grain and fruit 
pickers. egg se­
lectors and 
classifiers 

712-03-01 Milking machinery 

7!2-09-03 Other machinery 
and accessories 

TOTAL 

a/ January-June. 

1980 1983 

28 ,160 3 ,648 

32,908 

34 ,85 7 139 ,551 

88 ,192 89 .5 76 

924 

809 

185 ,850 232,775 

Source·. Banco Central de Cos ta Rica. 

1984!" 

16 ,535 

18 .510 

8 ,170 

315 

43 ,.';30 

1'1ajor 
des t ina t: ~ns 

C-uatemala 
}o"ederal Republic 
of Germany 
Panama 

Nicara'llJa 
Guatemala 

Panama 
Guatemala 
Honduras 

Panama 
Honduras 
Guatemala 

Honduras 

El Salvador 

' 

• 
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S .5 Guatemala 

5 .5 .l A2ricultural mechanization 

A~riculture is a very important sector in the economy of Guatemala. 

representing more than one tourth ot the GDP ~ind absorbing more than half of 

the labour force. while exparts of coffee, cotton and other farm products 

ac:::ount tor three quarters of total toreign sales. 

The de2ree of aRricul tural mechanization. as seen in tab le 33. is however 

very small when taking into consideration that the arable land area is about 

1,850 ,000 hectares and the country has about 40 .000 rural orooerties. 

Practically all aRricultural machinery and implements in Guatemala are 

imoorted. since domestic production is on a very small scale. 

In recent years the consumption of agricultural machinery and implements 

has declined as a result of a drop in a2ricultut'al output. which had a 2rowth 

ot only 1.7 per cent in 1981, followed by a decrease of 2 per cent in 1982 and 

2 .5 per cent in 1983. 

Due to a drop in international pr ices in 1980 the cotton sector. the 

largest cr-nsumer ot machinery, tractors, ploughs, harrows, cultivators, 

reduced its planted area over the last year to approximately one third of the 

original area. The demand for machinery and implements was thus seriously 

affected. 

Coffee, which represents about 30 oer cent of total exports - althoullh 

not as mechanized, has also gone throug,h drastic reductions in revenues. 

5 .5 .2 Domes tic production 

The production of a2ricultural machinery and implements in Guatemala 

concentrates mainly "n the manutacture of matchets. In the last five years, 

this represenled about two thirds of the production value of the sector. 

Other hand t.ools "1ich are produced include hoes, spades, knives, etc. 



As far as machinery and implements are concerned, the country produces 

hammer mil ls, choppers and ~ inders, sprayers (except the knapsack type), farm 

waRons, coffee processinR machines, harrows, threshers, manual drills. 

winnowers, etc. 

Table 33. Guatemala·. ARricultural machinery and implements 1..i Ollt!ration, 

1979 

Item lli its 

Ploughs (animal) 28 ,757 
P lousdls (tractor) 4 ,863 
Hechani•;al cultivators 3 ,082 
Harrows 5 ,020 
Planters 1 ,905 
Harves tera 345 
Threshers 489 
Corn shel lers 1,389 
Sprayer pumps 36 ,654 
Tractors 8 ,931 
Trucks 2,848 
Jeeps a'.ld pick-u P6 6 ,238 
Trailer:; 13 ,966 
Irr iR2 tion oumps 3 ,862 
Stationary mo tors (diesel) 5 ,938 
Stationary motors (electric) 3 ,3 76 

a/ total farms~ 37 ,674. 

Source·. Censo AgroPecucfr io, 1979. 

Number 
of farms 

19 ,916 
2 ,816 
1,619 
2,586 
1,064 

227 
345 

1,265 
17 ,883 
3,420 
4 ,557 
1,948 
4'173 
2 '274 
3 ,532 

904 

ProJlQr tion 
on total tarms 

a/ 

52.9 
7 .5 
4.3 
6 .9 
2 .8 
6 .o 
9.2 
3.4 

47 .5 
9.1 

12.l 
5 .2 

2 3 .6 
6 .o 
9.4 
2.4 

AlthouWi a ~t:at range ot machinery and implements is beinst produced, 

this is done on a very small scale aad always manufactured to order. 1\•o 

firms included in a 1981 census survey are ~iven as an example. To~ether, 

they employed 63 people and produced 15 harrows, 5 hullers, 87 winnowers and 

3 threshers. These factories do, however, receive orders from other sectors 

as well. 
" 



n1ere are only a tew manutacturers ot agricultural machinery and 

implements. These are mostly small workshops and several of them are i.n the 

rural area. The following are among the most signiticant ·• 

COLLINS·. maker ot hand tools. especially ma::chets 

RESORTES QUICHE-. maker of animal drawn implements and parts 

TALLERF.S FUEN'IY.S HNOS. ·• maker of a 2I" icul tura l machinery in ~t!neral 

MECAN I CA INDUSTRIAL AGRICOLA·. ma nu factur ers o t dryers for grains 

HA~INARJA AGRG;NDUS'lllTAL S.A.~ maker of olou~s. cultivators. 

weeders. planters. fertilizers. tumigators, trailers. etc. 

AARCO·. manufacturer of harrows. trailers. cultivators. etc. 

Fl.MAGALI-. producer of dryers tor ~rains 

MA~INARIA TOPKI~ mainly distributor and manufacturer of irristation 

systems equipment. 

All these industries, with tile exception of COLLINS, are made up entirely 

of Guatemalan capital and do not use toreign lfrenses. 

l\nother firm, EMASA, which prod~·ced implements for soil preparation and 

cultivation was operating until a f.ew years a~o. This company closed down. 

due to marketin~ and mana2ement problems and its assets were sold to AARCO. 

AARCO is the most modern ti rm with good prospects. Its principal 

characteristics are·. 

It is divided into two branches·. the traditional metallic 
trame,.;orks division established i.n 1962, and the new c:gro-industrial 
div is ion created in 1984 

Its capital is entirely Guatemalan 

Production is diversified in the a2ro-industrial division·. harrows, 
trailers, cultivators, hammer mills, choppers and grinders, etc. 

It makes its own models, i..e. copies or adaptations of desi2ns 
h'om other manu tacturers 

It does repair work, maintenance and produces spare parts 

The industrial process includes all stages, toundry excepted, as it 
can avail itself of the entire line of the metallic framework division 

The target ot rhe production plan is to reach a total revenue 
ot Sus 1.5 million in five v~ars by exPOrting to <:entral America and 
the Caribbean. 
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5 .5. 3 Imports 

The imoorts of a2ricultural machinerv. implements and tools underwent a 

continuous decline in the peri.od 1977-1983, falling from SUS Jl.7 million to 

SUS 6.2 million. In 1984. however. a si~ificant reversal of this trend was 

observed, since impo-ts increased by almost 60 per cent (tables 34 and 3.5). 

The rt!duction in imoorts 1.s mainly due to tractors. the share of which 

dropped from 62 .6 per cent in 1977 to 28 .1 per cent in 1983. 

Agr>·•ltural machinery and implements (except tractors and tools>. alsc 

experienced a continuous reduction in the period under consideration, its 

value decrea!' in2 from Sus ll mill ion in 1977. to Sus 3.5 mill ion in 1983. 

n1e most import:ant products in the agricultural machinery and implements 

ca te2or y are·. item 712-02-01 - me ch an ica 1 mowers. rarves ter s, thresh er s. 

balers·. item 712-02-02 - cornshellers. huskers. sugar cane and rice machinery. 

hbre shredders. coffee mills·, and. item 712-02-03 - 2rain. fruit pid.ers and 

classitiers. 

Table 34. Guatemala·. Composition ot imPOrts. 1977 - 1984 

Ha ch in er y and 
Year Tools implements Tractors Total ($US thousand) 

1977 2 .6 34 .8 62.6 100 .o 31 ,725 
1978 5 .6 33.3 61.1 100 .o 27 ,157 
1979 b .6 41.5 51.9 100 .o 20 ,449 
1980 7.2 33.9 58 .9 100 .o 17 ,859 
1981 8 .o 38 .1 53 .9 100 .o 1.5 ,5 70 
1982 20 .o 42.0 38 .o 100 .o 8 ,434 
1983 15 .5 5b.4 28 .1 100 .o 6 ,155 
1984 14 .1 48 .7 37.2 100 .o 9 .086 

Source·. Banco de Guatemala. 

• 



Table 35. Guate-la: Iaporte of agricultural machinery, implement•, tools and tractors - 1977-198~ 
($US thoueand CIF) 

Na\ra 
p~ 1977 1978 1979 1980 1981 1982 1983 1984 Classif icatiat 

J\qriatltural Tools. 

699-12-01 836 1,509 1,358 1,291 1,240 1,689 955 1,384 

J\qriatltural Mac:hineiy & lJlpl.E!lllents 11,038 9,031 8,478 6,062 5,939 3,542 3,473 4,773 
712-ol-Ol Pl.cllls 635 662 392 263 130 93 114 139 
712-01-02 CUltivators 495 490 446 127 168 4 38 
712-01-03 Harrow& 1,625 1,468 583 402 155 65 16 42 
712-01-()4 Planters 185 290 194 112 128 359 227 198 
712-ol-05 Ot:h'!!:l:" iCdlanical machinery 450 607 442 251 292 139 273 162 

for the preparatia~ and atltivatiat 
of land N.E.C. I 

"' 712-02-ol Mechani.cal JllJWerS I harvesters r 2,!;28 1,384 1,988 971 1,926 473 664 1,001 -I 

threshers I balers I etc. 
712-02-02 Carnshell.ers, huskers, suyarcane & rice 2,945 2,268 2,367 

machinery, fiber shredders, CDffee mills 
1,444 1,071 785 537 1,035 

712-02-o3 Grain, fruit, egg pidcers & classifiers 264 382 384 502 138 188 417 54.; 
712-03-01 Milking machi.nery 32 39 38 35 32 5 5 7 
712-03-o2 telly decreamers 18 29 51 57 27 13 19 11 
712-03-03 other dairy machinery 102 87 152 lll 126 53 19 362 
712-09-01 lnQbators I BreedP.rs 189 119 212 169 34 17 281 60 
712-09-02 Agri.atltural accessories 5 29 18 21 7 3 2 2 
712-09-03-ol Mm1Ual grain mills, poultzy feeders,etc. 183 173 415 325 447 424 147 425 
712-09-03-9 Other machinerv and acnessnries 1,382 1,004 793 1,272 1,258 921 714 770 

713-ol-OO Tractors and parts 19,851 16,617 10,615 10,506 8,391 3,203 1,727 3,649 

'lUmL 31,nS 27,157 20,449 17,859 15,570 8,434 6,155 9,806 

Source: Banco de Guatemala. 



Accordin2 to information for 1984. the most imoortant countries of or i2in 

ot imports are·. 

Hand tools~ El Salvador (61 oer cent). Brazii 01 oer cent) 

Machinery tor soil preparation~ the lbited States (32 per cent). 

Japan (25 oer cent). Ttalv 08 oer cent) 

Mechanical mowers, threshers, harvesters·. the lbited States (71 per 

cent). United Kin2dom (27 per cent) 

Cornshellers, huskers, etc.~ the United States (34 per cent), Brazil 

(27 per cent), El Salvador (13 per cent) 

Grain, fruit pickers and classitiers·. the lbited States (79 per cent) 

Tractors·. the United States (57 oer cent). Mexico (16 per cent). 

Spain (10 per cent). 

5 .5 .4 E xoor ts 

J:o'oreie;n sale!.. of a2ricul tural mach inerv and imolements have been showing 

a continuous growth durin2 the period 1970-1978, risin2 from $US 624 ,000 in 

1970 to twice as much in 1978. 

These exoorts have been restricted mainly to matchets which reoresen ted 

95 per cent ot the total value ot exports. In 1981 exports reached a peak 

aud, at the same time .. showed a chan2e in profile·. torei211 sales 0f matchets 

decreased drastically, whereas some re Levant exports o t mechanical equipment 

tor the preparation and cultivation and preparation of the soil and some other 

items increased (table 36). 

It should be noted that all major cate2ories had their share in the 

increase in exports observed in 1984. 

Concernin2 th-; destination of exports, the main buyer of matchets is 

Nicara2ua (71 per cent), toll owed by Cos ta Rica. As to the remaining itemi;, 

El Salvador and Mexico are the major clients. Thu!;, the exports .ire destined 

mainly to neillltbourin2 Central American countries. 
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Table 36. Guatemala~ Exports ot a1tricultural machinery "lnci implements. 
1977 - 1984. (SIB thwsand) 

Nau ca 
Class i- 1977 1978 1979 1980 1981 1982 
ti cation 

699-12-0l Machetes 914 1,202 1.070 l19 8 
712-01-01 Ploughs l l 17 32 
712-01-02 Cultivators l l 
712-01-02 Harrows l l 26 
712-(11-04 Planters 
712-01-05 Other mechanical ma-

ch inery for the orepa-
ration and cultivation 
of land N.E.C. 14 19 122 810 420 

712-02-01 Mechanical mowers. 
harvesters. threshers. 
balers. etc. 5 307 

7 12-02-02 Cornshellers, huskers. 
su1tarcane and rice ma-
cwiery, tiber she<iders. 
cotfee mills 9 32 28 10 f\5 

7 12-02-03 Grain and fruit pickers. 
e1t2 selectors and 
classifiers I 27 16 

7 12-03-02 Dairy decreamers 5 
712-03-03 0th er dairy machinery 
7 12-09-03 Manual grain mills and 

other machinery and ace. 10 53 25 

TOTAL 938 1,257 1,254 1 ,319 534 

Source·. Banco de Guatemala. 

5.5.5 Distribution channels and financin2 

1983 

48 

43 

80 

127 

4 

1 

303 

The sales of imoorted agricultural machinery and imolements is carried 

out throug,h representatives of tractor brands who are both dealers and 

imoorters. Before 1977 there were more than twelve agents but now there are 

less than half that nunber. 

1984 

22 
18 

3 

61 

106 



The 2overnment 2rants subsidized credit to farmers but this is mainly for 

purchasing ot fertilizers. Tne maxiD1Jm amount of financing is about 

SUS 8 .400. an amou.1t insufficient to buy a small tractor (60 HP) with 

implements. which costs more than $US 13,500. Thus this kind of financing is 

used only by small farmers for the purchase of minor equiPDent. for example. a 

manual or a mechanical chopper (approximately $US l ,000). 

The usual procedure to buy machinery is to take advanta2e of dealers' 

credit, payable CNer a period of two or three years, or to get tinancing from 

commercial banks. 

Machinery and equilllllent made in Guatemala is traditionally bouRht for 

cash. 

• 
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6. FI~AL REMARKS·. THE NF.F.D OF A NATIONAL AND REGIONAL STRATEC!Y TO DEVF.LOP 

THE MULTIPURPOSE APPROACH 

As previously described the 3Dt>lication of the rooltiPJrDO<;e approach u. 

the a~icultura!. machinery and implements industry depends upon various 

prerequisites. 

A specific strate~ for each country is needed since the situation of the 

different countries is not homogeneous, neither at the industry development 

level nor with re~rd to the facilities they ofte.:- for the introduction ot the 

multipurpose approach. 

The national strate~ies should be inte~ated into the re~ional strate~. 

wherever possible, in order to make them more ettective. 

6 .l National s trateRies 

Briefly, these strateRies should include the followinR sta~es·. 

(a) Identification of the type of tool, machinery and implement n~eded 

The mechanization option should be a result of the joint evaluation of a 

number of variables·. crops to be promoted and areas they will occupy, size of 

properties, type of mechanization currently in use. farmers' income level, 

impacts on labour use, etc. Especially relevant is the definition of an 

aRricul tural mechanization J>Olicy in the traditional far min~ sector. 

Based on the above and other variables, guidelint:s on the most 

appropriate type of mechanization for the various a~icultural operations can 

be defined, but without specityin~ the most appropriate tools, machinery and 

im pl emen ts • 

From these variables 10112-term estimates on the requirementti can also be 

prepared. 
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(b) Definition ot the techrical characteristics of tno!.s. machinery and 

implements 

This staRe implies the identification of the most appropriate type of 

tools. machinery and implements according to a nuai>er of variables-:. the 

specific function for which it is intended. durabi! ity. easy handling. easy 

repair, cost, availability of raw materials, manutacture technology, etc. 

Such an identitication is quite complex due to the variables to be 

considered. It is in:portant to remeai>er that often the tools, machinery and 

implements in use are not necessarily the most suitable and they merely 

corr es pond to liilat the market has to offer. i.e. imported products or national 

copies of imoorted products without any adaptation to the local requirements, 

as mentioned in the previous chapter. In th is context, !CA in Colom ia has 

manufactured several types of animal drawn implements such as·. furrowers. 

seeders, several types of disc harrows, etc. especially for local conditions. 

An important aspect at this stage is the research and develoDment 

capacity existing in each country. 

(c) Evaluation of the present and potential supply 

This staRe would analyze to which extent the national industries are in a 

posi.tion to manutacture (or reduce the cost if they already manufacture) some 

selected tools, machinery and implements by us in~ the 11J.Jltipurpose approach. 

n1is stage is also complex because it requires that the possible constraints 

be identified and evaluated not only in terms of the technological capacity of 

the enterprises, equipment, labour, raw material supply, ancillary industries, 

etc •• but also the administrative. financial and co11111ercial capabilities. 

The competition of the imported .;imilar products, as well as the forf'.i~n 

ma-ket potentials are also importa:1t variables to be taken into consideration. 

This stage should enable the selection of items that, in principle, could 

be produced or continue to be made in the country and those that for various 

reasons could not or should not be manutactured. 

• 

• 



(d) Iden ti tying industrial support meclumisms 

This staR.e would aim at analyzing the appropriate ince'1tives to be 

provided and adapting the industries to the multipurpose approach. The 

incentives would have to relate both to national and international investment. 

AmonR the incentives to be considered would be tor instance-:. import 

duties exemption on lll<i .. :hinery and equipment, income tax exemption durinR. some 

years, etc. 

The decentralization, especially aiminR. at locating the enterprises in 

rural areas, coult! ~~stimulated by the supply ot land areas and 

infrastructure free of char2e or at subsidized prices. 

Another type of incentive would be the guaranteed annual purchase by the 

government of a mini111.1m amount of the production subject to some norms of 

standardization, quality control, technical assistance, after sales service, 

etc. These quantities could, for instance. corresoond to the requirements of 

the agricultural co-operatives or that of the agrarian retorm sectors. 

(e) Iden ti fvin2 mechanisms to finance the sales of machinery and 

implements 

Jn order to convert the estimated requirements into the estimated demand, 

it is necessary that the farmers have financial resources available. There 

are official mechanisms for this DUrpose directed to the small and 

medium-sized farmers in the Latin American countries, but the funds are 

insufficient and not easily accessible. 

6.2 Regional strategy·· co-operation 

The reR,ional s tratt:R.Y could be an attempt to make the requirements and 

possibilities of the ditterent countries compatible. Thus, the regional 

stratei,y depends on information bein2 available on the national strate2ies of 

the countries, so that an overall analysis is carried out, in order to tind 

dobal solutions tor the conmon problems. and, at the same time, to analyze 

the complementary areas. 
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The regional co-operation strategy at the country level could he 

dev.!lODed in the followin2 areas·. 

(a) Distribution of the industries amon2 countries. industrial 

complementation and raw material suoply 

This would aim at avoidin2 the dupli ... _ of industries which wwld 

manufacture the same products, particulm-ly in the case of neighbourin2 

countries. Likewise. the knowledge of the needs of a 2rOUP of countries would 

allow the construction of plants that would operate with economies of scale 

and at the most appropriate location. 

{b) Prototype exchange 

Some countries have already develoDed and tested prototvDes that 

certainly could be utilized in other countries. particularly in nei~bourinr;t 

countries havinr;t similar crop characteristics. 

(c) Labour quali ti cation 

The identification of coDlllOn requirements in terms of labour recruitment 

and traininr;t can justify the creation or expansion of courses given by 

international orf;tanizations or countries interested in participatin2 i'l the 

co-operation programmes. 

(d) Centralization ot technical assistance from international 

or~n iza tions 

Several international or g,anizations provide technical assistance in the 

design and production of agricultural implements. In Latin America a regional 

orunization should act as central paint to exchange infornation on project 

development equally adaptable to other countries ot the region. 

• 
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(e) Technology trans ter 

The more developed countries. beinR aware of the requirements of the less 

developed countries as expressed in the national strategies. could provide for 

technology transfer m different forms. such as production by license. sale of 

technological package. participation in joint ventures• etc. 

A passible way of payinR for the t.echnolo11;y transfer or participation 

would be to assure a set amount of purchases of manufactured ixoducts for some 

years. 

Another likely scheme could be technolo2Y transfer as a compensation for 

the purchase of machinery and equipnent in order to expand the capacity 

utilization of the agricultural madti.nery. implements and tools production. 
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