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TBE CONTllIBUTIONS 01 AGB.ICULTURAL RESEAR.CH 

ro TBE ACHIEVEMEN'r 01 DEVELOPMENT GOALS ',; 

G.,Edward Schuh* 

1 Would ltke to start my comment8 with a brief characterization of the develop -

ment model used by the United Seates (U.S.). 1 want to do this becau8e it focusea on 

a'number of potnts 1 want to make latero 

The U.S. has until recently pre.lltently followed a cheap-food policy. But coá-

trar, to .,ny developing countries, it has not done this by direct manipulation of pro-

duct prices. B.ather, it has iucreased foad output by investing in agricultural reBe.rch 

aud development, aud -- at least in the post-World War 11 period -- has seen to it by 

.. au of tr,ade policy that a larger ah.re of the iucreased output was channeled to U~S. 

couumers tban would have been the caBe, under equilibriu. exchange rates., Had ,au equi-

librium exchange rate aud relative!y free trade prevailed, a largershare of the in -

creasedoutput resulting from technical change would have gone to foreign consumers. 

The contributlon that th!s particular policy mix mede to the development of th. 

leneral ecouomy can be seeu by notiug a much ueglected technical poiut that-has recent-

ly been called to our attention by Art Okun. The mecroeconomics of foad· .upplies are 

Buch that under certain circumstances their social value is far Ireater tbau,their 

.. rket price. More .pecifically, he argue. that in the conditiona prevailing in the 

U.S. economy in late 1974 the social value of an additional $5 bushel 61 wheat is 

$25. With a price elasticity of demand of .2, the additional bushel would lover the 

food bill by $20. This reduction in the food bill would be available to purchase loads 

~--_.-------------------_._-----
* Senior Staff Economist, Council of Economic Advisors, 0'0. leave from,Purdue Uni

veraity. The viewa expresaed heretne rep~.~ent tLose of the author and, not those 
of the Cou~cil of Economic Advisors. 
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from tbe nonfarm sector, and witb re80urces now unemployed, the presumption ls that 

~ lt would result in an additional GNP of $20. Rence, tha social value of the busheI 

of wheat i8 $5 plus $20 or $25. 

lbe importanee of tbe inelastic demand for food in the aggregate has long been 

recognized by agricultural economiata. Its importance, bowever, has been in the con

text of the ineome problem wbich technical change creates if it sbould ahift the sup~ 

ply curve to the rigbt faster than the demand curve. The U.S. experlence of the Iast 

two years has been just the opposite, of courae. Diminishing supplies and higher food 

prices in the domestic economy have siphoned purchasing power away from the nonfarm 

sector. With price rtgidity in the nonfarm sector tbe stress caused can be rather 

.evere. 

The conditlons under whlch the multiplier effect of increased food suppliea will 

be this large are rather .pecific. But the example does show the importance of in -

creasing supply relative to demand, and of the iucreased purchasing power th!. creates 

from the decline in tbe price of food and the extent to which the purchasing power ls 

releaaed to tbe nonfarm sector. 

lbe combination of policies followed by the U.S. was eitber unususlly fortuitoue 

or extremeIy wise. Technical change, a cheap eource of growth, was uaed ae the basia 

of increasing agricultural output, a product for which the price elasticlty of demánd 

was reIativeIy emall. lben, rather than to capitalize on the comparativa advantage 

ln trade which thl. technical progress would have aupported, the comparative advantage 

waa stifled by means of an over-valued exchange ratee This in turo channeled some 

portion of the inereased output to the dome.tic market, which meant that the domestlc 

demand curve became the relevant demand constraint. Renee, the increased output re

~ aulted in more than a proportionate reduction in the food bill, with the increase so 

released available for the purchase of products of sn expanding nonfarm sector. 



The declinlng terma of trade whlch the overvalued dollar caused resulted in a 

4IDrelative decline in agricultural product pricea. Tbis decline, plus the rapid rate 

of technical change in agriculture, released re.ources -- both capital and labor --

for the expansion of the nonfarm sector. Rence, the particular policy mix chosen 
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provided for the release of resourcel for the nonfarm sector, provided the incentives 

for their tranafer, and provided the income through the multiplier effect so that 

there was adequate demand for tha products of the nonfarm sector. What bettar growth 

policy could ona want? 

It is worth noting that many developing countries have followed similar policies, 

but with an important ingredient mi.sing. They did not invest in agricultural reaearch. 

Rence, they did not get the output effect which is 80 essential. 

Moreover, it should a1so be noted that the complex of po1icies followed by the 

41> U.S. is a particular1y effective way of subsidizing industrialization, even though de

velopment efforts are not directed specifically to the industrial sector. Tbe combina-

tiou of cheap food aud the exodus of labor from the agricultural sector which the po -

ltcy encourages permits nomiual wagea to remain low, but there is a rise in real terma 

as a result of the decline iu price of the wage good, food. 11 
The example of the U.S. is iuteresting because it emphasizes a couple of impor -

tant pointl. In the first place, it is about as strong a case for investing iu agri -

cultural research as oue cau imagine. Because of the importance of food as a wage good, 

the benefits of techuical change are diffused widely through the economy. Lapetus to 

indultrialization ts given both becauae relources are freed up to the nonfarm sector 

8nd because income becomes avatlable to purchase the goods aud services of the nonfarm 

lector. 

--------------------------------------------11 It is somewhat tronic that if the developing countries do in fac, give more atten
tion to their agricultural sectors as a relult of the current food crisis, they 
may well Itimulate more induatrializatiou than they did wlth their policiea of 
forced-draft iudultrializatiou. 
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In addition. it shows the complementarity of economic and technological policy. 

~ Inveltment in reaearch provided the sourcel of income. But economic policy provided 

the incentives for a more rapld rate of technological change, and also saw to lt that 

the benefitl of this technical change were broadly diffuaed in the economy. 

In the remainder of my comments I would like to do four thinga: 

1. Strea8 the tmportance of dealing as expIictly and as operational1y 

as pOllible with goa18. We have to alk and answer the question of 

"relearch for what?n. 

2. Discual posslble goall that migbt be considered. 

3. Strels the role locial scientiats and particularly economists make 

in identlfying these goals. 

4. DiscusI briefly the complementarity of economic pollcy and technologlcal 

change. 

lbese will not be discussed item by item, but rather will hopefully come through 

the mosalc of a broader discuesion. 

A quote will perhaps help set the stage: 

" ••• lbe demand for new knowledge ls derived from the contribution it i8 expected 
to make to the achievement of individual and collective goals as to the lolutlon 
of private and pubIic problema. u y 

lbis statement lS a';uiefu1Lstarting point for the analysis designed to determine 

to what activities research resources should be allocated. In accepting it. new teca-

nology is treated ss an input in the development process. and not as an end in it.elf. 

Moreover, technology is aeen to have an instrumental role attaining a lager set of 

-------------------~----------
f.) 11 Donald R. Kaldor t "Social Returns to Research and the Objective of Publie Research" lO 

in Walter L. Fishel (ed.), Resouree Al10eation in Agricultural Researeh. ga. ~.t 
p. 64 
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goals and objectlves, and not somethlng whose .. in goal ls to entertain the research-

3'/ tj-rsr;!f'.-
Once the notion that knowledge has th!s instrumental role in goal attainment is 

recognized, the specification of these goals becomes important. In the case of agricul-

tural research, th!s would require a specifícatioo of the goals that society or the go~. 

Jernment would have·~th respect to the agricultural sector. 

A perusal of the literature suggests that to date there are two linea of thought 

on th!a matter. On the one hand there are those who argue that the goala or objectives 

must be taken from the body policy, either th~ough a democratic proceaa, of by means of 
!Ú 

authoritarian decree of those in power, if that be the caae. Kaldor, for example, makes 

a atrong plea in the case of the U.S. for legislative attention to the problem of formu-

lat~~rigoroua and operationally useful social objettive function. 

A;t the other extreme is the tendency to appeal to broad social goala or objectives:, 

~pressed aa values that are thouaht to be widely held by members of society. In lova 

State University's attempt to establish research priorities the three fundamental crite

ría are growth, equity and security. íI In reviewing each new project submissioo the 

proposal is evaluated in terma of its contribution to these three goals. 

------------_._---------------------------------.------------
1/ In this res.pect, ooe of the significant insights from the recent Hayami-Ruttan book 

is the instrumental role given to research in the aggregate in breaking down barriera 
to output expanaion that arise from inelaatic factor supply curves. At a somewhat 

different level they stress the instrumental role played by individual "technologies" 
in facilltating the substitutioos of one input for another - new plant varities 8S 

a meana of facilitating the substitutions of fertilizers for land, aud mechanization 
as a meana of substituting land for labor. See Yujiro Hayami and Vernon W. Ruttan, 
Agricultural Develop!ent: An lntemational Perspective (Baltimore and Loudon; !he 
Johna Bopkina Press, 1971). 

Donald R. Kaldor, op. cit. 

See John P. Mablstede, "Long-Raqe Planning at the lowa Agricultural and Bome Econo
mies Experimental Station", in Walter L. Fishel (ed.), Resource Allocation in Agri
cultural Research, 22. ill. 
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Both bf theae alternative approaches would seem to have serious deficiencies. 

~ The first slternative would preclude the coantributions of economists and other scien-

tistl in identifying and specifying ihe objectivel from the vlewpoint of their partic-

ular discipllnary expertlse. The second expresse. the goa1s in such broad social 

terma that they have very little practical or operatlonal value. 

In order to Ibtain any degree of precision in research priorities, lt seems 

important that these broad social goals be tranllated into a more operational, objec-

tive set ol goall in terma of which individual research projects can be evaluated. If 

thil can be doue, .ore focus will be provided for the research program, a more efficient 

relearch effort wil1 resu1t, and there will be a more objective means of evaluating the 

research iu an !! poat lenae. The problem is to arrive at this more operational aet 

of objectivel. 

One way to proceed il to take the three fundamental goals specifled for the 

Iowa State program and see what can be made of them. Moat observera would agree that 

these are three widely held valuea or goala of society, and therefore conatitute a 

solid baais for organizing au analysis. Perhaps the ouly restriction neces.ary for 

pre.ent purposes la to interpret security In an ecouomic senae as the reductiou of 

rilka and uncertainty, and not in ánpolitical or freedom-from-aggrelSÚft aenae. In,l 

addition, 1 would like to add a fourth goal .- nutrition. So we have aa possible goals: 

(1) Growth or development, (2) Equity, (3) Security, and (4) Nutritlou. 

The bulk of my comaenta will be focuaed on growth, aiuce that was my aSlignme~t. 

However. lome commeuta wil1 be .. de on the others, siuce they are iu a sense part of 

" the larger development prob1em.-

------------------------.--------
§/ Por a more detailed diacussion of growth aud the other three goa1s, see G. Edward 

Schuh, "Soma Economic Consideratious for Estab1ishing Priorities in Agricultural 
Relearch," prelentad at the Pord Poundation OLAC Seminar of Program Advisors iu 
Agriculture, Mexico City, Nov. 6-16, 1972. The prelent paper is based iu part on 
that earlier papero 
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Growth 

The concem with our eco10gical state of affairs aside, growth is sti11 a widely 

beld goal~ even in advanced areas such as the U.S. and Westem Europe. Wbat does it 

mean in terma of establishing prioritiea for an agricultura1 researcb program? And can 

it be translated into a more meaningfu1 S(.t of operationa1 goa1a? 

In the first place growth uaual1y refera to an increase in output,adtbDugb many 

would want to define it as an increase in per capita incomes or in human wel1-being. In 

terma of the agricultural sector, then, the concem would be either with a~talning an 

increase in agricultural output in the aggregate, or in attalning an increase in the 

per capita income of rural people. In a narrow sense the analysis could take theae as 

the ultimate goals and proceed from there. 

But tbat ls an overly narrow view, aud 1 believe that few would accept it as a 

satisfactory basis for deriving more operational goals. Ratber, development is úsuaUy 

concerned witb the development of tbe total economy, and an interest in agriculture 

ariles for the most part in terma of its contribution to this larger goal. Developme~t 

agencies such as the foundations, United Sratea Agency for International Development, 

and the World Bank, whicb have specialized programa in agriculyure, direct resources 

to tbis sector largely on this basis.lI 

Given that this instrumental role for agriculture is accepted, there is a 

readily-available body of theory which can serve as a basis for arriving at a more 

operational speciftcatlon of goals for the agricultural research programo Th!. theory 

says that agriculture contributes (or can contribute) to tbe growth of the general eco

nomy in five ways'~ 

-------------------------------
11 Thls polnt should not be over-done, however~ People in tbe agricultural sector are 

an "endu of tbe development process juat as are che people in the rest of the econo
my. And many polieies are directed to them as an "end".!and not just as a means. 

~ The, elassic articles on this point are Bruc:e F. Johnston aud John W. Mellor, "The 
Role of Agriculture in Economic Development", American Economic Review 51 (Septem
ber 1961) ~ 566-93. and WUl1am H. Nicholls, "The Role of Agriculture in Economic 
Development", in Larry W. Witt and Carl Eicher (eds.), ~riculture and Economic 
Deve l~ptDent • 



1. By providing agricultural products to the non-farm 8ector at 

constant or declining real prices. 

2. By supplying capital to the non-farm sector. 

3. By supplyiug labor to the non-farm 8ector. 

4. By providing a market for the products produced iu the nou-farm sector. 

S. By earning eschange eamings nece88ary for the importatlon of good8 

aud service8 needed for the development of the total economy. 

8 

A couple of c~nt8 on theae contributiou8 of the agricultural 8ector to the 

developmeut of tbe total economy are in order. First, ~griculture ls vlewed as makiag 

these contrtbutions largely as a resutt of the natural transformation of an economy 8S 

ft develops. Tbe starting poiut of tbe development process ls usually an economy tbat 

18 primarily agricultural. Tbe evolutfon towardsl!development typically involves tbe 

transfer of more and more resourCeS from tbe agricultural to tbe non-agricultural sec-

tor, so that tbe output of the non-farm sector can expand to produce tbe gooda aa80cla-

ted wlth a bigber atandard of living. Hence, somewhat paradoxically, development ef-

forts directed to agriculture are u8ually designed to make it a smaller aud smaller 

part of the economy in a relative 8ense.21 

Second, a summary vay of describing tbese various contributions to the non-

farm sector 18 in terms of au agricultural surplus -- vhicb includes the extra product, 
Y1I 

tbe excess resources, tbe exchange earnings, etc. Tbis has certain analytical advan-

tages, but in a planning context it tend8 to be too aggregative. 

------------------------------
iI A point tbat is often overlooked ls tbat the way to make agriculture a relatively 

smaller part of tbe economy il not to neglett it, but rather to make substantial 
iuvestments in it. 

Y1I An excellent formal treatment 18 provided in William H. Nicholls t "An f Agricultura! 
Surplus' asa.1Fau'lol' in Economic Development", Joumal of Political Ecopomy 71 
(February 1963): 1-29. 
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And third. an important meana of generating this surpl~s is by raising aggre-

gate resource productivity in the agricultural sector. 

Tbis framework provides a starting point for the establiahment of priorities 

for the agricultural research program. and al so provides a means of abowing how economic 

analyata can make a contribution to establishing these priorities. The point ls that in 

a given economv. and at a given point in time, the relative importance of these contri

butione will be defined by economic conditions. Or put differently, as a given economy 

evolves, the relative importance of these '~CQatributlons wlll vary. 

A couple of examples will lllustrate the point. Conaider an economy that ls 

embarking on an import-,ubstltuting, induatrialization drive. It has an export sector 

with considerable excess capacity and a monopoly position in the world market for use 

of ita products wh'ch it exploits. Its agricultural sector ia characterized by an abun

dant aupply of labor and a large stock of land in ecological conditions about which 

very little ia known. And tbere is aufficient slack in the agricultural sector that 

output can be expanded in the near future witbout an increase in the supply price of 

agricultural output. 

Policy-makers want to make a great leap forward in their industrialization. 

drive, and make the policy decision to import production technology for that sector 

from the advanced countries. This action will absorb very little labor. Moreover, 

they believe that one way to obtain·this technology 18 to permit the inflow of fer-

'e1gn capital. this capital lnflow, plus the economic rent whlch they realiae on 

their monopoly posltion in the export market (and which is taxed away from that sector 

and diverted to industrialization purposes), is sufftcient for their immediate indus,-

41) trialization needs. Rence, they turn to agriculture as a lource of capital only in a 

marginal way. 

The policy-makers are concerned about the employment problem, but decide to 

keep the labor in agriculture as long as possible as a low-cost means of providtng 
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employment. Hence, rather than to facilitate the transfer of labor from agricultura 

~ to the non-farm lector, they prefer to keep it there to the extent posstb!e in order 

to mintmize welfare costs. 

Tbe bulk of development resourcel are committed to industrialization, but a 

ltmited amount i8 provided for agriculture. On the assumption that these development 

resourcel for agriculture are dedicated to re8earch, how could they belt be used in 

attaining the overall development goals of the policy makers? lt il very likely that 

they could best be used in an attempt to bring the additional land resources into the 

market ecoQ9mY. Thil addition of a stock of resources to the economy would in itsetf 

add to growth. At the same time it would create employment opportunities for the sur-
W 

plus and rapidly growing labor force. Aud under the right circumatancel it woul4 

help: supply agricultural products at a constant or declining price, and perhapI 

lupply lome addltional capital. 

Now, consider thil lame economy some ten yearl later. Lmport sub8titution pos-

sibilltiel have been exhausted, aud an industrial sector is in place that ls not realiz-

ing either its internal or external economies of size. The limited urban market 11 

reasonably well-Iaturated with goodl from this sector. Tbe,export sector ls in trouble 

slnce its attempt to exploit lt8 monopoly po.itlon has stimulated the production of 

that product in numerous other countries, with the result that its own share of the 

market is conatantly decllning. The relearch program was reasonably succes.ful and 

large additional stocks of land have been incorporated into the economy, while at the 

same time major flowa of labor have been siphoned from traditional agricultural areas 

and diverted to the new land. As a result labor ls becoming increasingly Icarce in 

the old areas. The 8upply price of agricultural products is rising because the source 

of 8upply has be come further removed from the consumption centers, and there has been 

little technical improvement in traditional areas. 

-----------~----------------
11/ An adequate tranaportation and communication infrastructure would be important. 

but investments in these would be conlistent with the political goal of integra
ting the large land massel into the nationa! economy. 
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Aa a result of this multiple set of events the economy enters a period of stag-

nation. A brake has been applied to the economy by a combination of circumstances. 

Pirst, the import-substituting indu.trialization has caused the economy to turn inward, 

yet import-substituting posaibilities have been exhausted, or elae can be furthered 

only at a high resource costo The lack of domestic market causes a demand recession in 

the industrial sector. Income has been siphoned fro. agriculture by means of an impli

cit tax that resulted from the chronic over-valuation of the exchange rate designed to 

facilitate the import of goods for the industrial sector. Rence, this large sector 

offers little or no market for goods from the industrial sector, even though agricultu·· 

ral output has about kept up with the increasing demand from the noa~farm sector. More

over, the fail,~e to genera te new production technology in the traditional sector meaus 

that there are no new income sources from that sector. And finally, matters are fur

ther compllcated by an import constraint tmposed by the eros ion of the market for the 

4ID primary export producto 

In order to reactiviate grovth the government changes co.pletely its develop

ment atra~egy. It auddenly realizes that further expansion of the industrial sector 

viII come about only if it exploits its internal market. This means the development 

oí agriculture a. a source of consumer demand, so it reallocatel~ a major share of ita 

development resources to that sector. At the same time tt realizes that it has to 

shift fro. import substitution to export promotion. and belatedly realiz~ that the 

agricultural sector has considerable export potential, particularly if the exhange 

rate la brought into equilibri~,oand the sector ls made more competitive by meane of 

an improvement in the level of technology. 

One of ita first policy decisions ls to dismCU1e the price and trade palicies 

that have discriminated heavily againet the agricultura! sector ln the pasto The re

sult of these policy changes is a rather raptd and sizeable transfer of income back 

to the farm sector. If the product mix of the industrial sector has not been too 
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badly distorted tbis income transfer will provide a demsnd stimu1us to tbe industrial 

411fector and re-activiate industrial production. Tbe adjustment of tbe excbange rate 

towards equilibrium makes some of tbe industrial products competitive in tbe world 

markets, tbereby providing s furtber stimulus to tbe demsnd for industrial products. 

And tbe freeing up of prices in tbe agricultura1 sector provides a stimulus to output 

in that sector. and an incentive to adopt wbatever production tecbnology is available. 

Further stimulu8 to the agricultural sector is provided by expanding exports whicb re-

sult from tbe devaluation. Tbis provides additional income both for tbe purchase of 

goods from tbe non-fara sector. and for modernization. 
111 

In tbis changed situation a substanÚal1y larger amount of development resour-

ces is available for agriculture. Tbe question now is, "Bow sbould tbat part that is 

ear-marked for research-be allocated?". A first approximation would be tbat an impor-

tant part should be allocated to improving the competitive position of products which 

ehave export potential, Bince export promotion 18 now the baBis of devé,19pment policy',; 

Second, with improved price relatives and the desire to generate income in the agri -

cultural sector. new technology in the fora of improved varieties offer a great-deal 

of potential. And finally, as the economy expands on a broad base it is likely that 

labor will become scarce and its price begin to rise, eapecially since agricultural out-

put is being aupplied from a much larger land base. In summary, a broad-based research 

program should be developed. concentrating first on the export products. expandlng to 

products for the domestic market. aud then attempting to economize on a scarce resource. 

An initial reactlon to these two cases might be tbat the first set of policies 

was a mistake and should~~ have been pursued in the first place. That could be so, 

but It would still be beside the point in terma of estabIishing research prioritles. What 

is important Is that by recognizing the contributions tbat agriculture can mske to econo-

4I>mic growth, and by identlfying the policy model that the government Is pursuing, lt be-
-------._.---------------------
~ It will be obvious to most observers of this Latin American scené that the country 

characterized la Br~zil for most of the post-World War 11 periodo 
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~ comes possible to specify objectives or goa18 for the research program that will help 

attain the larger development objetives. 

In the first instance the policy-makers left little for agriculture to do, and 

as a re8ult the small amount of research resources were perhaps best allocated to the 

longer-run objective of bringing additional resources into the economy. In the second 

situation a great deal was expected of agriculture, and in a sense lt became the engine 

of development. 'Under tbese circumstances a broad-based research program should evolve, 
~ 

although with some priority to sequencing. andpvery likely a bias towards applied re -

search in order to have a ahort-term pay-off and capitalize on the improved price re-

latives. 

The skeptic will probably respond to this analysis by saying that research efforts 

cannot be turned off and on in this manner, and that in the first situation the resean:h-

~_:hers would bave been better advised to generate the new production technology that would 

be adopted latero By pursuing that policy a stock of knowledge would be on hand for ra-

pid diffusion when economic circUMstances turned favorable. 

There ls some valldity to this argumento The limited evidence we have on time 

lags suggesta that it takes 5 or 6 years for a research program to produce a substantial 

13/ 
output.--- But that still doesn't mean that resources should have been committed to tbe 

program all during the first stage. In mast cases such policy mixes are pursued for pe-

riods of up to 10 to 15 years. It would be nice to be able to foresee the turning point, 

and mount the necessary research program before it arrives. That ls not likely to hap· 

pen, however, and even if it could be done, it ls not likely that resources for an expan-

ded research program would become available until a full-blown crisIs had arisen. 

More importantly, with the price relatives that usually result from thia partSc~ 

Lular policy mlx, it is not likely that mucp new production technology would be adopted. 

Agriculture would tend to remain extensive and exploitatlve. with little intenaificatlon. 

--------------------------------13/ Robert E. Evenson, "Economic Aspects of the Organization of Agricultural Research", 
in Walter L. Fishel (ed.). Resource Allocatfon in Agricultural Research, ~. ~. 



Under these circumatances the researchers will become discredited if they persist in 

e trying to produce something that is not "ilaleable," and what little budget was a11o

cated to them may very likely be taken away. 

On the other hand. if the research program is successful in producing a new pro

duction technology that facilitates the lncorporation of the new land into 1Ibe,¡ec~Q.OIIIY. 

the researchers will have "producedu in the eyes of the policy-maker, aOO as a con -

sequence may have eamed additional budget support. At the same time they will have 

contributed to development by helping to add an additional stock of relources to tbe 

economy in the form of new land and in the creation of employment opportunities for 

labor that mtght otherwise have been unemployed or under-employed. 

Tbree propositions seem to follow from the above discuIsion. First. the nature 

of the objectives for the research program will be determinad in part by the stage of 

development of the economy. SecoOO, the objectives of the research program should be 

41> related to the particular development model the government is implementing, and the 

specific economic policiel it uses to implement this modelo For example, it does not 

make sense to develop new varieties that are more responsive to fertilizer if price 

policy is such that use of fertilizer wil1 not be profitable in any case. And third, 

with adequate understanding of the development process and the set of policies being 

pursued by the government, the goals and objectives of the research program can be spe-

cified at a quite operational level. 

Each of these three propositíons provide an important analytical role for the econ

nomist in determining relearch priorities. Bis contribution is in part in the light 

of the general policy matrix. If this is done at an operational level, there should 

be an increase in the efficiency with which research resources are used, since they 

will be focused more directly on policy objectives. In addition a sounder basis will 

be laid for evaluating research program in an ~ post contexto 
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Eguit! 

The equity issue 18 one that has long be en neglected by both.econom18ts and pro

duction scientists. Economists have neglected it because of the dlfflculty ln stating 

categorically whether one distribution of income is better than another. Production 

scientists have neglected it because of a failure to recognize that much of their pro

duction technology was not uniformly adopted by different sized farma, nor that the bea

nefits of production technology could redound uniquely to one or another category of 

reaource owners. 

Four aspects of the equity or income distribution issue are importante The firlt 

la the distribution of the benefits of technical change between the producer and the 

consumero The aecond is the functionsl distribution of the benefits among the various 

resource-owners, given that some fractton of the benefita do redound to the producer 

(i.e. whether landownera or laborera benefit). Third is the distribution of the bene-

~ fits among the various size groupa of farma. And the fourth is the impact of the re

gional distribution of income within the country. 

Unfortunately, we know al1 too little about the distributional effects of new pro

duction technology. But let me make a few commenta on theae four aapects of the pro'-

')lem. 

On the distribution of benefita between the consumer and producer, two aeta of 

considerations are important: (1) the relative conditiona of demand and supply, and 

(2) economic policy. If agricultural researchers want to benefit producers, the pre

sumption la that they should concentrate on products that have a high elastlcity of 

demande Examp1es of these are export products. If they want to beneflt consumers, 

they shou1d concentrate on products that have a low prlce e1asticity of demando Ty

pically,these will be food staples or'necesslties 1ike rice, edible beana, wheat, 

etc. 
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On the role of the economic policy, conditions in the U.S. durlng much of the post* 

4ID World War 11 period were such that most of the benefits of technical change would have 

gone to the agricultural sector. Economic policy intervened. however, and a fairly large 

fraction of the benefits went to the consumer, although 1 think if fair to say that molt 

agricultural researchera thought they were helping the producer. 

On the diatribution of benefita between the landowner and the laborera, the pre-

sumption ia that in most caaes the landowner,s will benefit and the laborera will have to 

pay the coats. This ls not a straight-forward case, however, and much depends on the re-

lative elasticity of the supply and demand for the factora, and the elasticity of aubstl-

tutlon amang the factors of production. 

On the distribution of benefita among different aize sroups of farms, ~he iasue. 

have to do with the extent to which the new production technology ia adapted to the re-

aource endowments and other conditions of the varioua size groupa. and the efficiency 

~ of the varioua economic institutions serving the different aize groupa. Man~ would ar

gue that researchers themselves have tended to cater to the large producera. What is 

less often appreciated ls that the failure of the small holders to adopt new production 

technology is often due as much to deficiencies in the factor marketa serving these 

groupa, especially the capital market. 

On the regional implications, lt should be noted that technlcal change in one re-

gion can impose enormous sehocka on another region by virtue of the disadvantage given 

it. Thia problem ia more serioua aa reaources are more lnmobile and as there are fewer 

production alternatives for the reaources. 

A final point about the equity or diatribution of income lssue ls that it la very 

important in determining the allocation of public funds. The question of who receives 

the benefita is an important factor in determining whether aupport for the reaearch will 

41> be forthcoming. In the case of Sao Paulo. for example. tt appears that public support 

was provided for research on cotton and not on the food crops largely because the land

owners controlled the political procese. The condttions of demand and supply were such 
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that they would benefit fro. the reaearcb on tbe export crop, cotton, wbile they would 
( 

__ not bave benefitted from invest_l'H~lI in researcb On food crops. 

Secudty 

The third goal is securtty orrisk. Tbe main point tbat 1 would make here is that 

in my judgment we often take too narrow' a view by alsuring tbat farmers are enly risk 

averters and want to minimize risk. It is a well-known fact tbat the .ame person often 

both purchases insurance and payl money to ta~e a gamble, often at unfair odds. In tbe 

context of the small farmer in the North~~lt of Brazil, the same man .., plant bis crops 
1: 

in eonlortium or assoctation in ~r~~r'to minimize risks, wbile at tbe lame time purchas-

ing a ticket in the loteria .apqrtiva. 

Friedman and Savage h¡ve shown that there ia nothing patbological about auch be~ 

havior. The point is that the individual will pay to insure against certain kinds of 

lossel, while at tbe same time paying for the chanee to have rahher large gains even 

if the oddl are unfair. What this means in terma of a relearcb program ia that a far-

mer may opt for a variety that has a chane e of giving a big pay-off, even though the 

variance associated with tbat payoff ls quite large. We should not necessarily assume 

tbat they want only a minimum variance or a stable yield. 

Nutrition 

The fourth goal is nutrition. The point il that a country may decide that it 

wants to have a fully-nourished population as a policy goal. The agricultural research 

program can be related to thls goal, with the empbasis, for example, being On increasing 

protein suppl!es, or en caloric intake, or on the quality of the protein. 

Economists and other social scientists can make an important contribution in 

helping to focus the research effort on this goal. Per Andersen has done lome very 

valuable work en thil problem, and more recently Jamel ayan has proposed a very insigbt

fuI price of the program of ICaISAT. By drawing together various studies en nutritien 

he is able to show tbat the nutrition problem in India is one of total caloric intake 

and not that of protein deficiency. 
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\,'[i1i!.8~n reeognizing that there ls a trade-off between protein eontent ofl:gralua 

41> and ylelds, he la able to ahow that by eoncentrating on y1eld increase rather than pro

tein content, it mey well be possible to increase reIatively more the total protein súp-

ply. This analy.i. raises same serloua queatloua a~t the present emphasis of the re -

search program of ICRISAT. I recommend R,an's paper as an example of how some relat1ve_ 

v~~ simple economie analyals ... help greatly to sharpen researeh pr10ritiea. 

Some Coneluding Commeuts 

I would like to conelude by streasing th~ee pointa. First, development needs are 

not the same for eaeh eountry, or even for different regiona within the same eountry. 

Moreover, these needs will generally change over time. lt is for these reasona that 

the problem of analyais to determine what reaeareh priDritiea ought to be is almost 

neverending. For these reasona, it la diffieult to generalize among eountries. Tbe 

analys1a doe8 have to be largely loeatton-speeifie. Because of thi. there l. an im-

~ portant need for strengthenlng national researeh priorities. 

Second, research prioritiea need to be defined in terma of the particular devel-

opment model that a eountry ta using a8 a basta for poliey and in terma of the parti -

cular meaaures uaed to implement lt. To fal1 to do thia is to run the risk of having 

economie poliey negate the results of the researeh affort, and/or to forego a potential 

contributlon that the research effort eould have made. 

And finally, goa18 mey wel1 be in conflicto For example, the attempt to attain 

a hlgher rate of growth in the aggregate mey well aggravate the equity problem. Alter-

natively, a drive for export promotion may well reduce the amaunt of food available far 

the domestic economy and hence aacrifice a nutrition goal~ 

Tbe eontroveray over the Green Revolution in India and Pakistan la ins~ructive 

on a related iaaue. Tbe eonfliét between the plant seientis and the social aeientist. 

eame about in part beeauae the two groups weiahted the alternative goals rather differ

ent1y. The plant scienUaes were growth minded and wanted to tnerease output. The so-

eial scientists, on the other hand. were mueh more sensitive to the equity problem,and 
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were eoneerned that the new produetion technology might have de1eterious equity eonae-

quenees. 

lt la worth noting that bad they worked more eloaely in the beginning to thint 

about whatthe goala ought to have been. what weighta to attaeh to them, an4 how the 

goa18 might have been attained, thia eounter-produetive episode in our lntelleetual his

tory might never have bappened. Biologteal and soctal actentiats do have a responslbi1-

tty to attempt to understand eaeh other, and to work towards the eommon goal of improving 

the well-being of that large fraetion of the wor1d'a population that la disadvantaged. 
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STUNGHTENING NATI<lfAL AGRICULTURAL RESIAReH SYSTEMS: 

SOME CONCERNS 01 TBE INTIBNATIONAL COMMUNITY 

A. Colin McClung 
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The Rockefeller loundation 

The present requirements for increased food production are such that the agri-

cul,ural research services of maoy of the developing nations must step up their per -

formance. lortunately there are a number of realons to believe that these agencies c.u 

improve their effectiveness and do so rather rapidly. The enviroument for improvement 

is better than in the pasto Some of their needs are more clearly evident thaa they have 

been previously. and steps can be identified whereby others may help them. 

Theae statementa outline the conclusions reached at the "BeUagio VI" conferen.ce. 

Tbey were set forth briefly in the N6tes prepared by the conference participants. I 

~ have been asked to elaborate these conclusions for you in terma of what they may aean 

to this workshop on methods used to allocate resource8 in applied agricultural re8earch 

in Latin Amertca. 

I am not going to gtve a report on the conference. but rather I would like to 

exam1ne ~he que8tions it ratsed from a general point of view, pas8ing on to you thoughts 

on the current status of agricultural research in relation to world food problema. I 

would ltke a180 to reflect .ome of the attitudes about research expressed at the recent 

United Nationa World Food Conference. (Spectal thabks are given to P. Oram, A.H. Moseman 

aud S. Wortman for use of material they prepared for the World Food Conference aud/or 

Bellagio VI.) 

The Bellagio conferences are informal gatherings, and the Notes vere the only 

report made by the group. However, it might be useful to review the series of Bellagio 

conterences for you t indicating how they have developed snd what some of the outgrowths 
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of the series have been. 

The first Bellagl0 conference on international agricultural research took place 

41> in April, 1969 when The Rockefeller Poundation invited those officials who determine 

policies and programa of the major internattonal, natlonal, and private development 

agenciea to a meeting at the Poundation'a Bellagio Study and Conference Center in Italy. 

Participants were there on an informal basis to dlscuss and develop policy ideas. They· 

were not there in an official capacity, but as individuals in positions of leadership, 

concerned about common world problema. They were to discusa needs, potentialities, 

and program priorities designed to .• ustain and extend the agricultural revolution which 

was seen to be taking place andwhich,was strongly influenced by the new technology 

flowing from the International ·Rice Research Institute (IKRl) in the Philippines, and 

the lnternational Maize and Wheat lmprovementéCenter (CIMMYT) in Mexico. 

Bellagl0 1, as the first conference came to be called, focused promptlyon the 

major importance of these new technologies in solving world food problema. The parti

cipants concluded that ways and means must be found to finance the existing centers and' 

after careful study, to establish and fund new ones. In spite of its emphasis on the 

international aspects of agricultural 'research, Bellagl0 1 took distinct note of the 

need for strengthening regional centers and national agencies. In order to be of value, 

new technology must be adapted to local conditions and it must be put to use by farmers. 

Only the national agencies can adequately do this jobo 

This lnltial meeting was followed in 1970 by three successive meetings of either 

the top policy-making officials rif the international agencies of their principal tech -

nlcal or agricultural officers o The t~chbical group made a more detailed aaseslment of 

research, training, and development opportunities. The upshot of these meetings, Be -

11agio 11, 111, and IV, was theformation of the Consultative Group on International 

Agricultural Research (CGtAR) and its Technical Advisory Committee. The meeting. also 

provided soma of the basic analyses that were necessary to plan and establish additional 

international centers. Aunique international system of cooperation had been evolved. 
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Bellagl0 V, held in Hay, 1972, was primarily a critique of the system that had, 

evolved so rapidly. Attention was given to the need to protect the unique character 

41> of the intemational centers, their flexibility, and their freedom from political 

conatraints. Considerable discuaaton vaa devoted to the second-generation problema 

and to actiona needed to modify and extend the nev technology to amal! landholders and 

more disadvantaged groups. Linkages between the centers aud national groupl aud gape 

in the worldwide netvork vere also subjects of concem. 

Bellagio V recommended that a follow-up meeting be planned which would continue 

this dialogue. It vaa anticipated 'that linkages between agencies and gapl in the re

search effort would be the principal continuing concema of the group. 

In late 1973 when Bellagio VI was being programmed, a brief survey of the de

veloping network showed that the Conaultative Group system was becoming increasingly 

effective in dealing with reaearch gaps and in marshalling support for agricultura! re

search and development at the international level. The greatest need seemed to lie tn 

the area of strengthening national agencies, and this was chosen as the focus of the 

conference. 

C~cem by the intemational community for the viability of the national reseárch 

centers ls, of course, not new. As a matter of fact, most, if not all, of the donor a

gencies responsible for the international centers were concerned vith agricultural re

search in the national programa before the first of the centers was founded. Bor were 

the intemational centers ever viewed as aubstituted for national agencies. In fact, 

some of the earliest activities of IRaI were directed toward belping to strengbken na

tional research agencies. 

Bellagl0 VI brought together the principal agricultural officers of leading as -

sistance agenciea, supported by resource people from national agencies and from inter -

national and regional organizationa. lbis conference provided a global look at agricul

tural research and development ayatema. Sume detaila that were brought out seem dis,~ 

tinctly more pertinent than othera in,the Latin American context - but the same would 
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be true for any otber region. But the common tbread running through all the discua

siona was the need for vastly improved technologies. and these tend to be equally ~. 

41» portant for all regiona. Three aspects of the current agricultural aituation received 

particular attention: <a) world food aupply; (b) interactioDS between international 

and natfonal agricultural research organizatioDSj and (c) the status of national agen-

cies. 1 will not attempt to report on the.e diacuasions in any detail. but let me men-

tion aome of the pointa. 

A. World rood Suppl! 

Tbe Conference viewed the world food aituation aa extremely critical and of con-

cern to the entire international community; participant8 felt that for tbia very reason 

it is probable that major resourcea viII be appIied to meet the challenges. 

The world is awa~e as never before of its precarious position with respect to the 

availability and costs of required food suppIies. Por the first time. the developed as 

well as the developing countries are feeIing the pinch - of price if not of absolute a-

vaUability. 

PubIic or official perception regarding food needs has varied remarkab1y over the 

recent past and with it the willingnesa te support agricultural research o Even within 

the paat decade opinion has fluctuated from concern over possible widespread famines to 

fear of aurpluses and second-generation problema, and back to fear ef famine. A brief 

¡ Il,*, review oE the subject aeems appropriate. 

Serious concern about the capacity of the modern world to feed itaelf is of sur-

prisingly recent origino Thirty years would encompass most of the bistory of modern 

thought on this subject. A few specialiats started to take note of the prob1em of chro-

nic shortages in the midd1e 1940's, but even the problem was seen as 1imited in scope 

for the ahort run and of aerious wor1dwide concern only on a time acale of,meny decades. 

41) By the middle 1950'., recognition of wotld food needa waa considerab1y more wi;e-

spread. Riaing incomes, as weH as rising popu1ationa t mede it obvious that the time 

sca1e to crisis was ahorter than had been eatimated. But a number of factora tended 
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to blunt tbe sense of urgency vbicb migbt otberwise bave prevailed. 0'0 tbe oue haud, 

significant actiona vere taken by individual goveraments of the less-developed coun -

tries. Tbe most productive of these vere in the area of developing unused land and 

va5er resources. India, for example, had an average annual grovth in cereal grain pro

duction of about 6 per cent over the decade, largely due to the expansion of the area 

under cultivation. 

Wbile tbe developing countries vere moving toward increasing their food produc

tion, the developed nations vere finding that they could produce more food tban had tra

ditionally been presumed. An increasingly productive technology val evolving. Fertil

izers became much cheaper than they had been, and bigher-yielding varieties made it pos

sible to achieve much better yielda per acre eban had previously be en anticipated. The 

advanced nations bad becose largely self-sufficient in basic foodstuffs, and several 

significant commoditiea vere chronically in surplps supply. This easing of the total 

vorld food situation mede it relatively aimple to cope vith sbortagea in particular 

areas. Significant advances in output in some of the developing countries coupled vith 

large surplus stocks, particularly in Nprtb America, conspired to obscure vhat vaa ba· 

sically an increasingly unsatisfactory aituatlon. 

By the end of another decade, soma of the underlylng problema of vorld food pro

duction became more obvious. ~provementa in output achieved through development of 

land and water resources had fallen behind increases in demando Population had in -

creased steadily, and yielda per acre of most crops vere essentially static. Two years 

of drought in the Asian sub-continent 'ndtne mid-sixties were enough to tip the balance, 

causing prices to climb sharply aud raising the spectre of videspread famine. Relief 

supplies of grain from the United States, plus emergency efforts to increase local pro

duction, were required to avert diaaster. 

41) The food criais of the mid-aixties alerted the world. particularly the leadera 

of the affected natione to the need to give serioue attention to food supplies. For 

the first time, agricultural questions were elevated to the first order of priority~ 



Top administrators were placed in charge of agricultural affairs, and widespread effo ts 

_ were made by gove1'1.1lDent planuers to get production movina. Thanks to these efforta a d 

to the emergence of the new high-yielding varieties of wheat aud rice, some remarkabl 

successes were achieved. Good weather prevailed at the same time, snd grain shortage 

were rapidly alleviated. 

lbe prompt turn-around in food supplies undoubtedly created some misconceptio 

in the thinkina of national planuers and of maqr. intemational observers. Huch atten .. 

tion¡; wss given to the dislocations caused by modest production surpluses in the deve .. 

opina countries. Grain prices fell back to more moderate levels, and iniquities in i -

come distribution were aggravated in certain sectors. lbe so-called second-generatio 

problema received more attention that did the question of sustainina the trends towar 

higher production. Given the predictable increases in demaud caused by steadily risi 

populations, the future from the mid-sixties onwards could st best be expected to wit 

ness modest year-to-year surpluees, which would give way gradually to increasina labo 

shortfalls. Unless significant progress were made in reducing the world population 

growth rate, sbortages of increasing severity would inevita'Jy follow. This somber 

picture was evident to many in the mid-sixties, but the spirit of optimism resulting 

from the Green Revolution prevailed. 

The next instance of world food sbortage started in 1972 and the end is not in 

sight •. lbis time, the developed .s well as the developing countries are involved~ Gr n 

reserves are at an all-time low, even in the surplus-producing countries, and most of 

the available stocks are beina absorbed by tradina &mona the industrialized natione. P e-

dictably, prices have soared. 

Top attention has again focused on agriculture, and major efforts are being mad 

41> to effect some more lasting solutions. lor the first tiae, the general public is awar 

that food supplies are scarce and expensive on a global basis, and that the sbortages 

are a major concem of all mankind. 



!be consensua at Bellagio VI was tbat tbe current food problem will cause new 

resources to be ~rougbt into use and tbat tbis time soma more lasting~:gaina can be 

expected in terma of continued aupport for the development and application of new 

technology. Tbis time, unfortunately, soma of the inputs which were formerly cheap 

and plentiful are now scarce and expensive. !be turn-around will be alower, but it 

will in all probability be more soundly institutionalized. 

Attitudea and reactions at the recent World Food Conference support the view hat 

national leadera recognize increasingly that food production muat receive 

In soma countries it ls taking precedencé over all elae. !be attitude of 

years ago that traditional agriculture would take care of itself and feed 

i 

top priOri,Y. 

a few shor~ 

tbe natioJ 

la gone. AlBO it was obvioUl tbat the delegationa recognized that only by lncreasin 

local production could the developing nations flnd a solution to their food needa. A 

~ world food security system could be envisioned aa a means of handling deficits due 

bad weather and other disastera, natural or otherwise. But tbe basic solution was 

to lie in tmproving agricultura! production, even if ft had to be done at the expense\ 

of plans for industrializat~on. 

B. Interastions between International and Natfonal Research Organizationa. 

International cooperation in agriculture has reached a level, that ia spectacu-\ 

larly superior to anythlng attained in the past, in that a mechanism now exists for \ 

actual development of technology. Although severa! of the internat,ional agricultura!' 

research centers are very new, the network whiéh,they comprise represents one of the 

most comprehenaive efforts ever undertaken to upgrade agricultural technology. In COj
cept, it equals in scope and vigor anything undertaken in agricultural research in th 

past withln the advanced nationa o There has been notblng remotely comparable to it i , 

the tropical environment. Further, a mechanism has evolved, although it has 

been tested, to monitor programs and needs on a continuing basis and to make 

and additions where indicated. 

not yet I 

adjUstmets 



While the international centers are a source of great satisfaction to their 

ers and sponlora and a basil o! hope and reassuranca for many otherl, several conce 

have been expressed about them. These concerna are chiefly related to the interacti 

between the center. and the national agencies with which they work. 

by individual. and agencies who are vitally interested in making the network as effe tive 

as pOlsible. They are concemed with flnding solutionl. 

There is lome feeling that the resourcel of the centers are betng Ipread too 

!bey are being asked to take on too many responsibilities or projecta where their pa 

cular organizational advantages do not come into play. Some of the outreach activit 

have become so broad tn scope that they tend to reaemble the bilateral assi.~aoce pr 

grams in which ad hoc teams of technictana have been employed to undertake developmet 

projects, soma of which have, of course, been quite valuable. There ts no reasong t 

~ belteve that the international centera could not be proficient in undertaking this k nd 

of work, but there ts serious concem that lt would interfere with the achtevement o 

the centers' bastc Job of developing technology for a particular commodity or set of 

cOlllllOdttiea. 

The sharp focus of a multidisplinary team on a clearly 

is recognized a8 one of the reasons for the centers' success. lnstitution-building p 

jects, whether they are carried out as outreach or cooperative efforts, must be 

ted witb care so that they wtll not lead the center away from thts sharp focus. 

With respect to the core program, similar expressions of concem have been r -

~iltered about the .. systema" projects which have been developed by several of the 

terso lt is feared that these undertakings mayalso become too general and hence 

the comparative advantage of the intemational centers. There is, in addition, 

ing that the very nature of this work and tts close association with the farmer 

that national programa be basically responsible for much of tt. Systeme projects sh 

be reviewed regularly to alsure tbat they contribute fully to the centers' main objec

tives. 

Id 



Still anotber problem mey be tbe overlapping of several centers' outreacb pro rams. 

For exampIe, some of tbe Ime11 teebnieal groups in Soutbeast Asian countries bave:" (.;. 

ceived entbusiastic overtures from intemetional center representatives interested i 

deep-water rice, com, easaava, potatoes, and vegetables. Tbe proposa.have been ac 

cepted witb appreciation, but also witb some perplexity. ThBse amall eountries, oft n 

witb complex agricultural pattems, are precisely tbe ones tbat must re1y most heavi y 
I 

on the centers for much of tbeir new tecbno10gy. But they may need he1p in putting 0-

gether a mix of teehnical assistanee vhicb meets their needs and is wttbin tbe reacb of 

their resourees. Also, tbey mey urgently need help with cotton 01' jute 01' some othe 

erop tbat bas no advocate from an international center. 

What about the status of the intemational centers in tbe ,yes of the develop"ng 

countries themselves? Tbe best anawer 1 can give ts one derived by inferenee at tbe 

World Food Conference. Tbis eonference attempted to artieulate its vievs primarily 

tbrough a set of resolutions vhieh were drafted by the organizing Seeretariat 01' sub 

mitted by national groups. Before being passed, eaeh resolution vas read and debate 

almost vord-by-vord by a group tbat included representatives from soma 130 countries 

and from numerous internationa1 agencies. Tbe res01ution on research aud training co -

tained one very disti~proposal reeommending in specific terms that increasing funda 

be made availab1e to tbe CGtAR so that the intemationa1 eenters eould amplify their 

vork. More than 50 nationa1 delegationa expressed their vievs on this resolution. No 

one questioned that particular elause. You might also be interelted to know that tbe 

opening speeches by Seeretary.aeneral Waldbeim of the United Nations and by Secretary 

of State Kissinger of the United States both specificalIy urged atrengthening the 

CGtAR syatem. 

Let me emphasize that similar recommendations vere made for aupport to nationat 

agencies. Reeommending and implementing are tvo different matters, but there ia noth ng 

here that ia beyond the eapaeity of the individual countries and intemetional organi a-

tione to handle over time. lt seema elear that the centera viiI be funded generously 
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so long as they produce results. And the national research agencies are not merely 

going to be funded more adequately; tley are going to be reguired by their countrie 

to make unprecedented contributions in the years ahead. 

c. Status of National Ajricultural Research and Development Institutions. 

Considerable progresa ha. been made over the past three decades by same of t 

less-developed natfons in improving their-agricultural research and development capa 

bility. Succeaa has been spotty, aud critical shortages exist in various camponents 

of a complete program, but trained manpower, funding, administrative capability, and 

organizationsl arrangements have al1 lmproved, particularly over the past 15 or 20 

years. Prospects fiórtthe future are good, provided there ls a sustained effort and 

upgrading of the whole activity in terma of national priorities. 

The status of programa in .ndividual countries is as varied as the countries 

themselves. lt is not possible to generalize as to needs except ln the broadest 

terma. 

Trained scientiflc manpower sti11 is short in .ost countries. Even those whi 

have unemployed scientists are not overstaffed so much as they are underfinanced. 

ever, the shortage of staff to man line research poaitions is les s acute than it 

even a decade ago. In .ost research areas, key posts can be filled by nationals of 

the eountry coueemed. Soma reBearch fields have been neglected (plant p~8iology iS\ 

an example) aud outsiders are needed for research posts whlle local staff is being 

trained. Some countries have failed to keep salaries and working conditions in agri-¡ 

culture competitive, and in the.e, manpower shortages t~nd to became chronic in spite 

of active training programs. AlBO - and this ls important for the near and medium 

term - none of the developing countriea can be said to have a program of sufficient 

~ size to do the jo~ ahead. As the organizations expand, the ahallowness of the man-' 

power supply becames evident. Brazil, for axample, la preaently directly employing 

agricultural seientists from the world market. As they expand their agricultural 

technology sector, training of their own peraonnel ls falling behiud needs, even 
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though that, too, ls being strongly aeeel,rated. 

erop and animal produetion speeialists who can do the integrafed type of rese reh 

needed to get produetlon up are in short supply in essentially all the developing eo n-

tries. This ls a type of training tbat most graduate programs do not emphaaize and hat 

many organizattonal eharts fatI even to identify. Help ln this kind of aetivity, 

to do speclfie jobs and to train local Btaff to do them, ia widely needed. 

Intermediate and top-level management personnel to analyze problema and to pi n 

and implement programa are badly needed in all developing eountriea. This 

pertise ia necesBary to aSlist in the analysis of problems at the national level forja-

griculture as a whole and for specific sectors. It i8 also needed at the farm level 

and for specific research, teaching, and extension programa. 

Funding of national programa is obvioualy well below the optimum, so far belO

r 
that attempting to eatimate .hat the optlmum mlght be ls somethlng of an academic ex r

ciae. The real question is not how auch should be spent by the developing countries 

under optimal coaditions, but r.ther what rate of iocr •••• d .xpenditurea c.n be effit 

ciently ud.1ized, glven the manpower restrietions and other constraints of a parti _. 

cular situation. It might be observed, incidentall~. that it is very difficult to I 

obtain realistic figures on research expenditure8 in many developing countries. FundJ 

are frequently appropriated under one heading but expended under another. Host offi 

cial figurea probably overestima~e what is actually going into research. 

In view of the current world food aituation and the probability that stresses 

will exist in this area so long as populations continue to riae, it is highly appro

priate that each Qountry examine its agricultural research services and make the in-

dicated adjustmenta. Parenthetically we might add that the surplus producers among 

the 80-called developed nationa are not immune from thia need~, They, too, mey find 

that they ahould reorder some of their priorities and procedures in the ligbt of the 

current world aituation. 

The developing country that wiahes to upgrade its resesrch system must be pre-
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pared at the top level to make a long~term. 8U8tained commitment to the jobo Govern-

ment leader8 must appreciate that tt tak.s years to train .en and decades to build i 

titutions. Tho8e in charge of ré.earch mu8t, in turn. make a special effort to ac -1 
quaint govermaent leaders with the kind. of re8earch and re8earch-related activities! 

and services .ost critical to nationel development. They must make known the types 

of organizations. manpower, and facilities necessary to achieve the desired results. 

In making some of these determinations. national agencies may wish to can on i 

assistance from outside their bordera. Technical and financial assi8tance from mult -

nationel and bilateral sources should be utilized when required. lndicatione 

funds for such purposes wiII be increasingly available over the coming years. 

Food Conference was essentially unantmou8 in calling for a several-fold increase in 

penditures for national research services over the next decade, much of it to be fi 

nanced from outside resources. 

Careful planning will be nece88ary to make éffective U8e of current budget8 a 

of new funds which probably will become ava1lable. Sueh planning might include the 

following steps, among others: 

<a) A review of existing facilities and staff resourees and an evaluation of 

their adequaey to meet national goals. Frequently, the reorientation and integration 

of resourees whieh are presently fragmented will in effeet give a near-term inerease 

in capaeity through greater effieieney. Rethinking the goals and priortties will be 

a,'natural part of this step. 

(b) The planning of a national researeh system of manageable proportionB, de

signed to serve the different farming regions of the eountry. Outside expertise, in

eluding experienee6 personu.l from other developing eountries, may be partieularly 

helpful in this proeess. 

(e) The development of a long-term schedule for faeility and man-power de -

velopment, with meaningful eommitments of financial support. Training opportuni -

ties should not be left to chance and the possible availability of grant fund8. Local 
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and regional training centerl lbould be uled to tbe extent pOllible, and tbey Ibould be 

atrengtbened along witb the relearcb services. 

Tbe Challepge 

Tbe job facing a national program of agricultural researcb ls mucb larger and 

more complex than one facing an international agricultural reaearch center. 

terl gain a great deal of leverage by focuaing on a few major crops, but the individ al 

nations must conaider the allocation of resources for every crop or commodity that t e 

nation produces. Tbia ia not to say that everything must receive attention at once 

quite tbe contrary. But prlorities must be let and relources allocated accordingly. 

The international centera can further delineate tbeir areaa of activity and 1 . 
largely wlth tbe biotogical camponentl of agricultural ayltems. While the centers 

increallngly aware of the need to broaden their Icope in this regard, they also 

nize tbat many locioeconomic aspects of agricultural development can be baudled only 

by national agencies. The national agencies have no such freedom of choice. They mu t 

deal with the whole range of social. economic, aud political problema facing agricult 

in tbeir particular lituation. While the two kinds of relearcb agencies may work tog 

::i,er, the major burden falla on the naUonal organization. 

Food production and not research for itl own sake must be seen as the aim of t e 

national agricultural agencies of the developing countries. Frequently this il over 

looked. Too often the relearchers bave tended to be out of touch with the farmer and 

even out of touch with researchera in related fields. The individual scientJa and th 

research structure as a whole must see their responsibility as a broad one. They must 

accept their part in working toward the specific national goals of increaJed farm pro-

duction and improved standards of living. 

lt is increalingly clear that the research structure must deal with more than t e 

various disciplines and individual commodities. lt must deal witb integrated farming 

systems. The developing countries are faced not merely with achieving production 'G-



increases on a nationwide basis, but of achieving iucreased incomes for large 

of small farmers. Further, these objectives must be achieved at price levels for 

~ricultural products that are acc,ptable to urban consumers and that do not fluctuat 

excessively from year to year. 

Considerable progress has been made in recent yea~s in the establishment and m

plementation of national production efforts. It has been a slow and psinful process 

One of the first and hardest lessons to be leamed was that a truly effective produc 

tion system, suited to the location where lt is to be used, must be available. Ade 

quate adaptive research must be done before the program is introduced to farmers. ny 

of the national production drives and many of the foreign assistance efforts of the 

1950l s were doomed by the lack of an adequate technology. 

Given an adequate technology, the Job of instructing large numbers of small 

farmers in its use is a massive one, so much so that past tendency has been to focus 

41> production drives on larger farms and on more favored areas. While this may be the 

quickest way to aehieve prodúction goala per se, it is no longer an acceptable route, 

except possibly to meet critical short-term needs. Appropriate extension procedures 

to reaeh tbe amall farmer are required. Some iuteresting iunovatious in th!s regard 

have been developed in the Puebla Project in Mexico, the "Masagana 99" program in 

the Philippines t and India's uminikit" program, which focu8es applied researcn direct y 

on the amall farmer. 

Farmers canlt use the new technology without the necessary inputs and the nece -

sary credit. Fertilizers, seeds, pesticides, and other vital inputs must be availabl 

when and where they are needed. and the farmer must have the means ho buy them. He 

must also have reasonable market facilities and prices that offer a reasonable retum 

on his investment in new technology. All of these things will require decisions and 

actions by a number of agencies both public and private. The research aud development 

agencies of individual nations must see this area as one in which they have major re

sponsibilities. 
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Tbi8 i8 the challenae that faces national agricultural productlon agencies. 

~ pre8ent there are dlstlnct indicationa that iucrealina number8 of natlonal leader8 

be vl1llna to take the stepa nece8sary to form truly effective programa. They will 

faet, in many cases demand tbat their research units take up the ehallenae and prov de 

the technology aud know-how to do the jobo The Whole world hopes that this viII be the 

ca8e, f8t lt 18 only by thi8 route that recurrent food criles can be alleviated. n-

ternational and bilateral asaiatance aseneie8 vll1 be increaalnsly wllllng to partcl

pate iu thele activitles. Tbey, too, are more kuowledgeable thau bhey vere a few 

year8 aSo. 1 believe you will find them ansioua to Leam from your experience8 au 

to try to adju8t ,heir policies to more nearly match your need8. 
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ANTECEDENTES 11 
Si bien la experimentaci6n agrícola es casi tan antigua como las formas m's pr mi-

tivas de agricultura, los primeros ensayos sistem4ticos de aplicaci6n del conocimien o 

científico al mejoramiento de la agricultura~ fueron realizados a mediados del siglo XVIII. 

Tul, en 1731, realiz6 experimentos en Europa sobre siembras en hileras y labranza de 

suelo e invent6 una sembradora mec'nica. Hoy día, la mayor parte de los países, en 0-

dos los continentes, disponen de recursos y sistemas de investigaci6n agropecuaria q e 

han brindado excelentes resultados en muchos campos. 

En Colombia, la investigaci6n agropecuaria se remonta a 1928, ano en el cual e 

Gobierno Colombiano, con base en la Ley 41 de 1926 , la Resoluci6n No. 29 del 16 de 

Mayo del Ministerio de Industrias t fund6 una entidad en.cargada de fomentar el desa'1r -

110 de la agricultura colombiana; esta entidad cre6 en el Valle del Cauca, con un a-

41> porte inicial de 100.000 pesos, una granja modelo hoy llamada Estaci6n Experimental 

Palmira. Esta granja inici6 trabajo. agron6micos el 23 de Diciembre del mismo ano, 

en los cultivos de algod6n, cafta de az6car, arroz, tabaco, pl'tano, yuca, maíz, fr{j , 
soya y nuevas especies de plantas forrajera., alguna. de ellas, para corte. Dich~ tr -

bajos estuvieron bajo el control departamental hasta el 1: de Julio de 1938, cuando 1 

granja pas6 a formar parte del Ministerio de Agricultu'1a. 

En el ano 1943, se inici6 una profunda reorganizaci6n en la investigaci6n agrop -

cuaria, la cual culmin6 en 1950 con el establecimiento de la Oficina de lnvestigacion 8 

Especiales (OlE), mediante un convenio de cooperaci6n entre el Ministerio de Agricult ra 

y la Fundaci6n Rockefeller. 

En 1955, por medio del Decreto 962 del mismo afta, se cre6 la Divisi6n de lnvest

gaciones Agropecuarias (DIA), la cual estableci6 los programas nacionales de invastig~-
4t) c16n, En 1959, se di6 el primer paso impor.ante en la divulgaci6n de .esul.odos de 11 

11 Los conceptos que se incluyen en este documento no reflejan necesariamente el 
pensamiento de la entidad a la cual est'n vinculados los autores. 
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4I>de la investigaci6n, mediante un convenio entre el DIA y la Caja Agraria. para que el 

Departamento Agrlcola de esta entidad se encargara de multiplicar y distribulr las se 

millas mejoradas que obtenla el DIA. 

En 1962, por medio del Decreto 1562 de Junio 15 del mismo ano, se cre6 el Insti 

to Colombiano Agropecuario, ICA, incorporando al DIA. La nueva instituci6n se reestr 

tur6 en 1968, mediante el decreto 2420. Si bien antes de 1957 se realizaban trabajos 

gron6micos importantes (principalmente, colecciones de semillas y de plantas vivas), 1 

investigaci6n propiamente dicha comenz6 en este ano. En la actualidad, el ICA ha prod -

cido mis de 300 materiales mejorados * y ha generado mGltiples recomendaciones para el 

cultivo y manejo de especies, tanto vegetables como animales. 

El ICA, si bien primordialmente se ha ocupado b4sicamente en funciones de invest -

gaci6n, tambi'n cumple actividades de diferente índole como son el desarrollo rural, 1 

41> asistencia t'cnica, control de insumos y de calides y la educaci6n agrícola superior. á-

ra tener una mejor comprensi6n acerca de la asignaci6~,:de recursos que percibe el Inet • 

tuto, se ha hecho una clasificaci6n de actividades la cual se presenta en el cuadro l. 

en el cual el rubro de Investigaci6n figura con labores experimentales en agronomía, 

ciencias animales, socioecon6mta, ingenierta agrícola y actividades de apoyo, estas 

61timas agrupando la direcci6n de la instituci6n, la administraGi6n de los centros y 

estaciones experimentales, asl como una Oficina de Estadtstica y Sistemas. 

Con respecto a la investigaci6n en sí, es necesario definir su papel en los paí-

ses en desarrollo. En t'rminos generales, se puede decir que la actividad agrtcola 

debe aportar al país divisas a trav's de la exportaci6n, proveer mano de obra a la 

industria, suministrar materias primas a la industria, mejorar los niveles nutricio-

nales y proveer los alimentos necesarios para una poblaci6n que tiene, en los palse. 

~ en desarrollo, una tasa de crecimiento de alrededor del 3 por ciento. Sin embargo, 

* En particular, en 108 cultivos de ajonjolí, alverja, arroz, avena, cacao, cana, 
cebada, fríjol, frutales, babléhuela, hortalizas, matz, papa, pastos, sorgo, 
soya, trigo y yuca. 
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e Cuadro l. Clasificaci6n de actividades que lleva a cabo el ICA. 

Actividades 

l. Investigaci6n 

2. Adopci6n de tecnología 

3 .. Educaci6n 

4. Convehios Internacionales 

5. Funcionamiento 

* Incluye Asistencia T'cnica 

Subactividades 

Agrlcola, pecuaria, socioecon6mica, 
ingenierla agricola y labores de 
apoyo.** 

Desarrollo Rural, Pruebas demostra
tivas, Divulgac16n, Producci6n y 
Certificaci6n de Semillas, Sanidad 
vegetal y animal y Control y super
visi6n de insumos agropecuarios.* 

Administraci6n y Servicio de la 
Deuda. 

** Centros y Estaciones Experimentales, Direcci6n y Estadistica. 
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la agricultura en estos patses es, en su mayor parte, de tipo tradicional* por 10 cual no 

4I>uede, practicamente, producir m4s en raz6n a que los factores de producci6n se usan t u 

eficientemente como es posible. Por 10 anterior, el crecimiento econ6mico no se puede . 

lograr stmplemente aumentando los factores de producci6n sino que es necesario mejorarl' 

la calidad de los alimentos y producir nuevos insumos como variedades mejoradas, ferti 

lizantes, herbicidas y plaguicidas 10 cual, obviamente, s6lo se puede lograr mediante 

investigaci6n organizada, que responda a las verdaderas necesidades del pats. 

En realidad, en el leA se have inveatigaci6n dentro de las diferentes especia1id -

des con que trabaja la instituci6n y dentro de distintas categortas o tipos fundamenta 

*' les de acuerdo con el esquema ** que sigue: 
./4sica 

.".Orientad,,~ 
.•. ,/' -~aplicada 

InveStigaCi6n<,--, Especulativa 

~xplotatoria 

La investigaci6n orientada tiene como meta contribuir a la soluci6n de problemas 

pr4cticos y en tdrminos generales, se lleva a cabo a travds de investigaci6n b4sica y 

aplicada.*** Realmente, esta investigaci6n orientada constituye el mayor esfuerzo del 

ICA y est4 representada principalmente por l~s proyectos de mejoramiento gendtico y es-I 

tudios de pr4cticas de cultivo y pruebas regionales, así como trabajos sobre nutric16n i 

y manejo de especies animales. La investigaci6n especulativa, la cual se caracteriza 

porque, en la etapa de planeaci6n, no es posible apreciar "fiférenciáss previsibles 

* Algunos trabajos indican que, en Colombia, algo mas del 60 por ciento de los ali
mentos es producido en parcelas familiares y subfamiliares. 

** Adaptado de: l. ARNON. Organizaci6n y administraci6n de la investigaci6n agricola. 
341 p. . 

4E)*** La investigaci6n b4sica generalmente se refiere al estudio de las leyes de la natu-I 
raleza con o sin aplicaci6n pr4ctica inmediate y es precedente a la investigaci6n 
aplicada, la cual busca el descubrimiento de nuevos conocimientos científicos con 
objetivos específicos. 
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de uso pr.ctico, representa el menor esfuerzo del Instituto, expresando principalmente 

~n algunos trabajos especiales sobre Fisiología y Endocrinología. Finalmente, la in

vestigaci6n exploratoria, que se refiere a ideas o ~todos que ~ priori pueden tener 

aplicaci6n pr.ctica pero que requiren un período exploratorio antes de afirmar si se 

tendr. 'xito o n6, tiene sus ejemplos ~s ilustrativos en el estudio de hip6tesis de 

trabajo sobre causas originarias de enfermedades limitantes, como son, entre otras, la 

muerte sorpresiva de la palma africana, la moniliasis del cacao 6 el anaranjamiento de 

arroz, en los Llanos Orientales. 

En Colombia, como en muchos otros países, se ha tratado de dar un mayor status 

a la investigaci6n b •• ica que a la aplicada; lo cierto es que cuando se trata de re -

solver un problema específico, se soluciona casi siempre recurriendo a investigaciones 

tanto b.sicas (principios generales de aplicaci6n universal) como aplicadas, estas 61-

timas casi por lo general, con utlizaci6n regional. Lo cierto es que, aunque muchos 

4I>PrinciPios b.sicos pueden ser importados con el consecuente ahorro de esfuerzos, exis

ten casos en los cuales Colombia debe realizar la investigaci6n b.sica por ser el pro-

blema a solucionar completamente nuevo y sin antecedentes aplicables de otros palses, 

como lo son, entre otros, los estudios b.sicos de suelos, ecología de insectos nocivos, 

enfermedades 1imitantes y fisiología animal. 

Otro aspecto importante para la investigaci6n en Colombia es el h,cho de que, en 

esta actividad, se presenta la ley de los rendimientos decrecientes. Siendo el vacío 

tecno16gico relativamente grande, en muchos cultivos, los primeros esfuerzos tecno16gi-

cos generalmente tienen resultados espectaculares. Por tal raz6n los recursos asigna-

dos a investigaci6n agropecuaria generalmente est.n produciendo resultados cuya utilida 

marginal es muy superior a los resultados obtenidos en otras actividades. 

A pesar de 10 anterior, parece que el procedimiento en cuanto a asignaci6n de re- I 

~cursos para investigaci6n agropecuaria en Colombia no es muy satisfactorio. Si se toma 

como referencia los recursos que otros países asignan para investigaci6n agropecuaria, 

generalmente, entre el 0,005 y el 0.015 por ciento del PIB*, se llega a la conclusi6n -
~¡Aunque, en los palses desarrollados, puede llegar hasta el 0,05 por ciento. 
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(Ver Cuadro 2) de que, en Colombia, los recursos asignados para investigaci6n agropec 

tE> ria y adopci6n de tecnologta son alrededor del 0,0025 por ciento, es decir, m4s o me 

la mitad del limite inferior que otros patses asignan. Si al ICA se le asignara el O 005 

por ciento del PIB, el presupuesto!lpara 1972 hubiera sido de 925 millones en lugar de 

474 millones. 

A 10 anterior se debe agregar el hecho de que, a pesar de que la participaci6n el 

sector agropecuario en el PIB (Producto Interno Bruto) haya disminuldo*, los recursos de-

dicados a investigaci6n agropecuaria han aumentado en muchos patses. Por ejemplo, Es,a

dos Unidos aument6 de 32,2 a 106,6 millones de d6lares los recursos para investigaci61 

durante el período de 1937-195l*t. 

Es importante, adem4s de lo anterior, ilustrar el lugar que la investigaci6n co om-

biana ocupa en el Presupuesto Nacional. En el Cuadro 3 se pueden observar las cifras 

que, insistentemente, demuestran en primer lugar un descenso del sector agropecuario 

41> dentro de la participaci6n e. el pres~puesto nacional, llegando a su cifra mds baja e 

1973 (19 por ciento). Igual cosa occure con el presupuesto del ICA, que ha llegado a 

cifra mds baja en 1973 en relaci6n con el total del Presupuesto Nacional (1,17 por cie -

to)**' Lo anterior o~iamente est. demostrando que el sector agropecuario y por ende el 

ICA, han venido perdiendo importancia dentro del orden de prioridades asignado por el 

Gobierno a sus inversiones, al menos, en el pertodo 1969-1973. 

Aunque, en t4rminos te6ricos, los fondos para investigaci6n se deberían asignar 

teniendo en cuenta unos rendimientos marginales (econ6micos) cuando menos iguales 

costos marginales esperados, lo cierto es que la mayor parte de las veces se hace en 

una forma subjectiva, simplemente usando criterios individuales o de grupos, derivado 

* Para Colombia, el sector agropecuario contribu{a al PIB con un 38 por ciento en 195~t 
disminuyendo a un 26.7 por ciento en 1972. I 

** SCHULTZ, T. 1965. La Organizaci6n Econ6mica de la agricultura. 2a. edici6n. Fondo d~ 
Cultura Econ6mica, M4xico, D.F. p. 138 

***La p4rdlda de participaci6n del ICA en el ~resupuesto Nacional ha sido dos veces md~ 
r.pida que la del sector agropecuario, ya que en los 5 aftos ha perdido un 31,2 por 
ciento sobre el ~resupuesto Nacional, contra un 15,5 por ciento del sector agrope- l. 

cuario. , 
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C) Cuadro 2. COLOMBIA, PIB Y Recursos Totales asignados para Inveltigaci6n y Adopci6n 

Tecno16gica en el período 1969 - 1972 (Cifras representan millones). 

ARos PlB* ICA, Recursos Totales 'X. Presupuesto 
apropiados** ICA sobre PIB 

1969 110.953 281 0,0025 

1970 130.590 304 0,0023 

1971 153.765 450 0,0029 

1972 185.092 474 0,0025 

* Cuentas Nacionales (PlB a precios corrientes de mercado) 

** Fuente: Participaci6n del lCA en el Desarrollo Agropecuario Co1ombiano,p.39 



C> Cuadro 3. Ubicacian de la Investigaci6n en el presupuesto Nacional de Colombia, 

en el período 1969-1973 (cifras representan millones). 

Presupues
Anos to Naciona1* 

1969 17.109 

1970 22.171 

1971 26.170 

~ 1972 34.914 

1973 43.903 

Presupues
to del Sec
tor Agrope
cuario. 

3.855 

5.580 

5.449 

7.321 

8.344 

'%. del Sector 
sobre el Pre
supuesto Na
cional. 

22,5 

25,1 

20,8 

20,9 

19,0 

Presupues
to IC"'** 

281 

304 

450 

474 

491 

% ICA so
bre pre
supuesto 
Nacional 

1,6 

1,3 

1,7 

1,3 

1,1 

* Fuente: Boletín de la Direcci6n General de Presupuesto No. 64, Diciembre 1973. 

**Fuente: Participacian del ICA en el Desarrollo Agropecuario Colombiano, p.39 

8 
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de la experiencia y familiaridad con los problemas de investigaci6n, ~8 un elemento 

C) intuitivo; obviamente,eilierror en la aSignaci6n de recursos por este mdtodo subjetivo 

se mintmiza si participan personas con diferentes antecedentes de caracter científico 

econ6mico y t4cnico. 

Qui4n hace en Colombia la investigaci6n agropecuaria y con cudles fuentes se fi 

nencia? En este país la investigaci6n agropecuaria ha sido hecha tradicionalmente por 

el Estado, a trav4s del DCA, y sus recursos corresponden en cerca del 90 por ciento al 

Presupuesto Nacional, incluyendo los recursos que el DCA recibe por concepto de la ven 

ta de subproductos de la investigaci6n. 

Como es sabido, esta investigaci6n agropecuaria es hecha por el Estado, por va-

rias razones; en primer lugar, algunos de los beneficios de la investigaci6n no pue -

den ser apropiados privadamente, a no ser que est4n cubiertos por el sistema legal de 

41> patentes; por ejemplo, la semilla de une variedad o una recomendaci6n sobre practicas 

de cultivo o manejo pueden ser usadas por cualquier persona, mientras que un híbrido 

o un pesticida 6 herbicida podría ser controlado mediante patentes, en cuyo caso repre 

senta un inter4s para el sector privado, ya que puede usufructuar de sus beneficios. En 

igual forma, las inversiones hechas en investigaci6n muchas veces s6lo producen sus 

efectos a largo plazo lo cual tmplica un riesgo que generalmente el capital privado 

no asume. Finalmente, esta inveatigaci6n requiere de grandes inversiones físicas en 

terrenos, laboratorio y equipo de campo, así como pago de personal altamente especia-

lizado, que el sector privado no esta interesado en financiar. Por otro lado, la en-

tidad que realiza la investigaci6n no percibe directamente los beneficios pues la ma-

yor parte de sus realizaciones se considera que es patrtmonio nacional y como tal, son 

usadas ampliamente por los agricultores. Esta circunstancia incide en el hecho de que 

~es generalmente el Gobierno el que lleva a cabo dicho tipo de actividades, sin excluír, 

en algunos casos, la cooperaci6n con la empresa privada. 
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En investigaci6n, el ]CA realiza actividades en los siguientes campos: 

a) Agronomía 

Algodón~ro, arroz, cacao, cafta (azdcar, panela), avena,~ebada, trigo, hortaliza, 

frutales, leguminosas de grano comestible, oleaginosas anuales, maíz, sorgo, palma a-

fricana, cocotero, pl_tano y banano, papa, yuca, tabaco, entomologla, fisiología vege-

tal, fitopatologla y suelos. 

b) Ciencias Animales 

Ganado de carne y de leche, porcinos, ovinos, avicultura, fisiología animal, nu-

trici6n, pastos y forrajes, especies menores (conejo, cuy) epidemiologla, microbiolo-

gla, parasitología, patología y toxicología. 

c) Ingeniería Agrícola 

Desarrollo de recursos (agua y tierra) procesos agrícolas, maquinaria agrlcola y 

41> fuerza motriz y estructuras rurales. 

d) Economla Agrícola 1 Soeiologla Rural 

Estudios econ6micos regionales y sectoriales y de apoyo a la investigaci6n biofl 

sica del ICA, estudios sobre medios de comunicaci6n de masas, sociologla rural y educa 

ci6n en desarrollo. 

Para lo anterior, el ICA cuenta solamente, en investigaci6n, con 517 profesionale 

de los cuales 40 tienen nivel de Ph.D. y 80 de M.S. Ade~s, físicamente cuenta (Ver 

Cuadros 4 Y 5) con 26 Centros y Estaciones Experimentales para llevar a cabo sus acti-

vidades. 



Cuadro 4. e Ubicaci6n de los Centros y Estaciones Experimentales operadas por el ICA 

en Colombia. 

No. NO'iIlbre Loealizac i6n Area 
Municipio Departamento (Hectdreas) 

1 Tibaitad Mosquera Cundinamarca 550 
2 Surbat4 Duitama Boyac' 69 
3 San Jorge Soacha Cundinamarca 801 
4 Turipan' Cered C6rdoba 1.472) 
5 Santa L!lCla Santa Lucia Atldntico 25 
6 El Carmen El Carmen Boltvar 72 
7 Motllonia Codazzi Cesar 646 
8 Caribia Sevil1a J. Magdalena 444 
9 Tulenapa Chigorod6 Antioquia 306 
10 El Nus Maceo Antioquia 1.800 
11 La Selva Rionegro Antioquia 44 
12 Tulio Olpina Mede 11 tn Antioquia 163 
13 Palmira Palmira Valle 432 
14 San Juan Tumaco NarUlo 160 

e 15 El Mira Tumaco Narifto 670 
16 Obonuco Pasto Narifto 556 
17 Balboa Buga Valle 102 
18 Macagua 1 Florencia Caquet' 364 
19 Yambor6 Piealito Hulla 525 
20 Nataima Espinal Tolima 304 
21 Tinag' Cerrito Santander 101 
22 La Libertad Vi11avicencio Meta 1.350 
23 Carimagua Orocu' Meta 20.090 
24 El Paratao Acacias Meta 23 
25 Irac' San Marttn Meta 480 



12 

~ Cuadro 5. Area de influencia de 108 Centros y Estaciones Experimentales del leA dent o 

del territorio Oolombiano. 

Formaci6n Eco16gica 

Bosque muy h6medo tropical 

Bosque h6medo tropical 

Bosque seco tropical 

Bosque h6medo subtroplcal 

Bosque muy h6medo subtrópical 

Bosque seco montano bajo 

Bosque h4medo montano bajo 

41> Transici6n y bosque muy h4medo y 
h4medo tropical 

Subtotal influenciado 

t del Total 

Area marginal a actividades agropecuarias 

'%. del total 

Area total 

No. de Centros 
y Estaciones 

3 

3 

'9 

2 

1 

4 

2 

1 

Area de 
influencia 

8.243.055 

31.057.870 

20.057.870 

3.351. 551 

4.158.021 

1.078.496 

1.016.867 

26.778.742 

95.742.472 

84'%. 

5.897.463 

5'%. 

113.834.000 

: 

(ha) ! 
I 



2. PROCESO ACTUAL DE ASlGNAClON DE RECURSOS PARA 
INVESTlGAClON AGBOPECUAIUA EN COLOMBIA 

2.1 El Sistema NaCional de Asignaci6n de Recursos 

13 

El sistema a ~rav's del cual se asignan recursos para investigaci6n agropecuari 

en Colombia se ubica dentro de un proceso nacional de planeaci6n, cuya línea de autoril 

dad comprende el Consejo Nacional de Política Econ6mica y Social, el Departamento Nacir

nal de Planeaci6n, la Oficina de Planeamiento del Sector Agropecuario y el lCA. La pl~

neaci6n en Coiombia, si bien tuvo antecedentes que se remontan a los trabajos de la Mi~ 
I 

si6n Currie y del Padre Lebret. realmente, se institucionaliz6 en 1963 mediante los De~ 

cretos Leyes 3242 y 3243 del mismo ano, que reorganizaron el Consejo Nacional de Planel. 

ci6n y el Departamento Nacional de Planeaci6n (DNP). Los procesos y mecanismos de la I 

Planeaci6n s6lo fueron implantados a partir de 1967.* 

Este proceso de planeaci6n implica re.l .. nte un sistema d. asignaci6n de recurso1 

escasos, entre fines competitivos; se puede apreciar mejor en la Figura 1. Comienza cn 

la obtenci6n de resultados de la actividad socioecon6mica. Obtenidos los resultados s 

hace un diagn6stico, del cual se deducen los criterios necesarios para el diseno de 10 

planes. Despu's, hubo una etapa de coordinaci6n y promoci6n la cual se refleja en el 

hecho de que los criterios b'sicos para la asignaci6n de recursos sean mantenidos en l~S 
numerosas decisiones que se toman diariamente. Despu's, el Gobierno, a trav's de 

neaci6n directa, cristaliza sus medidas a trav's de un sistema de planeaci6n, de ejecu 

ci6n obligatoria, en las 'reas en las cuales realiza el gasto (ICA en el caso de inves 

tigaci6n agropecuaria). En el sector privado, la Planeaci6n es de tipo indicativo, en 

cuyo caso los recursos pertenecen a la persona que ejecuta el gasto (la cual tiene la 

oportunidad de dar otros usos a tales recursos). El organismo ejecutor del gasto pd-

blico no tiene m4s alternativa que usar los recursos en los fines ya decretados. 

El mecanismo de planeaci6n en el sector pdblico utiliza como instrumento las fuen 

tes de financiaci6n del gasto pdblico, el cual, mediante criterios que reflejan la 

* La Planeaci6n en Colombia. 1969. Documento DNP-33l-5.6. 18 pp. 
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polttica del estado, se expresa en los planes de inversi6n que se ejecutan a trav's dr 

los presupuesto. anuales de las diferentes entidades. 
I 

De.p~. de las anteriores etap a, 

~ se vuelve de nuevo a la medici6n de resultados. En Colombia este proceso de planeaci n 

e,s un resumen de aproximaciones sucesivas hacia los objetivos blsicos perseguidos. 

2.2 La estructura actual de Asignaci6n de Recursos 

Como se menci6n en la secci6n 2.1, en Colombia la asignaci6n de recursos para i ves

tigaci6n ocurre dentro de un proceso de Planeaci6n Nacional, el cual se expresa en 10' 
planes cuatrienales de Inversi6n Pdblica y anualmente, en los proyectos de presupuest~. 

Para efectos del Plan de Inversiones, el Departamento Nacional de Planeaci6n trabaja 

20 programas, a saber: 

Servicio de la Deuda 

Gastos de funcionamiento 

Administraci6n superior 

Defensa y Seguridad 

Planeaci6n e Informaci6n 

Educaci6n y Cultura 

Salud 

Bienestar y Organizaci6n Social 

Vivienda 

Transporte 

Ingenierta Sanitaria 

Energta y Combustibles 

C omunicac iones 

Recursos htdricos 

Agricultura 

Ganaderla 

Silvicultura, Caza y Pesca 

Minerta y Extracci6n 

Industria 

Fomento comercial y Turismo 



.. 
• • • 
I • • , 
• • I 

• • • • I • 

, , , 
f , 
• • I 
t 
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----------.--. ----.-----------~----------:L 

Estudio y Evaluci6n 
de Resultados 

Coaparaci6n con 
los Objetivo .. 

1 
Formulaci6n de Criterios y 
Pollticas para los ~lanes 

y Progr .... 

L 
Promoci6n y Coordinaci6n 

',f.. 

Planeaci6n Directa I 
.Presupuesto Nacional 
-Endeudamiento 
-Otras fuentes de 
financiaci6n 

1 
Plan de Inversiones 

Ptiblicas 

: Gasto Ptiblico y Privado 
I 

• : Medici6n de Resultados 

'. I • .-------------------------------------------_ .. 
Figura 1. El Proceso Nacional de Planeaci6n 

( Estudio por Sectores I 
I Estudio. Regionales 1, 
I Estudios Globables 1 

------. 
Planeaci6n Indicativa 

-Politica monetaria, 
-..U_sca.!L_~ .~recio8 .' ..... 

Planes Indicativos para 
el Sector Privado 

.... 



A .u vez, cada entidad ejecutora puede participar en varios de lo. 

progr .... seg4n la. funcione. y actividades que realice. En el caso del 

ve.tigaci6n e.ta ubicada en los progr .... de agricultura y de ganaderla; 

l~ 

ade"s el Instituto lleva a cabo actividades en Desarrollo Rural, participa en el ro-

gra.. de Bieneltar y Organizaci6n Social, aparte de 101 gastos administrativos que 

ubican en el progra .. de Gastos de funcionamiento y el Servicio de la Deuda, corre • 

pondiente a un criterio externo para refuerzo de inversiones 

en maquinaria y laboratoriOI. 

La anterior clasificaci6n por programas se puede pre.entar, a IU vez, 

tores, a fin de ubicar inversiones afines con la estructura administrativa que ril 

en Colombia. Con base en 10 anterior. se enumera a continuaci6n la lilta de los s c-

tore.: 

Fomento Econ&aico 

Fomento Agropecuario 

Tranlporte y Comunicaciones 

Salud y Previ.i6n Social 

• Educaci6n y Cultura 

Bieneltar Social 

• Serviciol I.pecializado. 

• Comercio Ixterior 

• loado Rotatorio 

Iltablectmientol Financierol 

Lal entidade. ejecutora., agrupadas en cada lector, estan ad.crita. al Minist rio 

re.pectivo. All, el ICA e.ta ad.crito al Mlnilterio de Aaricu1tura, el cual aarupa ¡al 

.ector aaropecuerio; concret ... nte. bajo e.te .ector, .e encuentran 10' .iauianta. +r • 

• ania ... : 



Instituto de Mercadeo Agropecuario, lDEHA 

Instituto Colombiano Agropecuario, ICA 

Instituto de Recursos Naturales, INDEBENA 

Instituto Colombiano de Reforma Agraria, INCORA 

Servicio Colombiano de Meteoroloa!a e Bidroloa!a, SCMB 

Corporaciones Regionales de Desarrollo Agropecuario 

Otras (VECOL , INAGRARIO) 

La competencia por la asianaci6n de los recura os econ6micos se manifiesta e un 

comienzo a nivel intersectorial y 8ectorial, seadn se ha expresado en los parrafo an-

teriore8. Sin embarao, a nivel de entidad, como en el ca80 del ICA, los recur80S 

investiaaci6n compiten con recurS08 para loa otros programa8 que ejecutacqmo 80n 

ci6n de tecno1oa!a y educaci6n, aparte de los gastos de funcionamiento. 

~~~~~\~i~('~~:~i~~~i6n, los recursos compiten en los diferentes proyectQS 

(arroz, aanado de carne, etc.) y dentro de 'stos, en las diferentes actividades c~ 

mejoramiento genftico, practicas de cultivo, etc. Este proceso competitivo de 101 re

cursos para investigaci6n le presenta en la Figura 2. 

De lo anterior se puede inferir que los recursos para investigaci6n deben p 

por todo un proceso que ~p11ca necesariamente varios niveles de asignaci6n de re 

sos, as! como vari08 niveles de decisi6n en dicha asianaci6n. En el cuadro 6 se 

den apreciar estos aspectos. Cabe ~~stacar que en los niveles de decisi6n existe 

~ paso mal, aparte del representado por los Directores Nacionales de Proyectos y co is

te en las decisiones que 'ste debe tomar sobre aaianaci6n de recursos, por activi a-

des, entre vaTias reaiones. 



4t) Cuadro 6. Niveles de asignaci6n de recursos y nivelas d~ docisi6n en el Instituto 

Colombiano Agropecuario~ 

Niveles de asignaci6n Niveles de decili6n 

l. Interlectorial 1. Consejo Nacional de Política 

2. Sectorial 2. DNP Y Mihacier.da 

3. De programas a nivel entidad 3. Planeaci6n, Ministerio de Agriculti'ra, 
OPSA 

4. De Broyectos 4. ICA. Planeaci6n!COIlI.itd Gerencia 

5. De actividades s. Director .. lIacio1lAl •• d. proyecto'.1 

Loa ni ve les de decili6n le refieren a las entidadel, oficinal o personas que ,ta
! 

man decisiones sobre alignaci6n de recursos, a un solo nivel de aaignaci6n o a vart¡a 

niveles. Por ejemplo, el DNP tOlll.a decisiones sobre asignaci6n de recursos desde e~ ni

vel intersectorial hasta el nivel sactod.al"basta el nivel de proyectos, mientras q~ 

los Directores Nacionales de Proyectos s610 toman decisiones a nivel de actividadesl_ En 

el Cuadro 7 se puede apreciar el cruce actual entre niveles de asignaci6n y de deciri6n. 

Cuadro 7. Niveles de asiaaaci6n y de decisi6n en la programac16n dé 1ecursos para 
Investigaci6n, en ~l Instituto Colombiano Agropecuario. 

'~ Niveles de 
"'>~ as ignaci6n 

Niveles ,,_ 
de deci- ',. 
si6n 

CONPES 

~ DNP/Hacienda 

ICA/Planeaci6n!COlll.itd 

Directores de Proyectos 

Interaeceo ': : Sectorial 
toria! 

X X 

X X 

Programas Proyectos Activida 

X 

X X 

X X 

X 

es 



Agrtcola 

Algod6n 
Arroz 
Avepa 

• 

Pecuaria 

Ovinos 
Porcinos 
Av iCu\tura 

I 

Soeioecon6aica 

Economta 
Ciencias 
socilles 

l~ 
I 

I 
(Educaci6n. salud,agricult¡ra ••• ) 

(ICA.IDEKA,INCORA, •••••••• J •..• ) 

(Iattestigaci6n, Edueaci6n •• ' ...... ) 

I 

Ingenierta 

Maquinaria 
Procrsos 

I . 

I 
Centros yl 
Estaciones 
Estadtltit 

casi 

Mejoramiento genltico, Pruebas Regionales, Pr.cticas de Cultivo, Estudios I 
Especiales, Divulgaci6n, Asistencia T'cnica y Fomento, Nutrici6n, Manejo, i 

Produeci6n, etc.............. I 

Figura 2~ Competencia en la Asignaci6n de Recursos para Investlgaci6n. 
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Por ahora, s610 se ha identificado a cull nivel asignan los recursos y qui'n t~ 

4E) me las decisiones sobre dicha asignaci6n. A continuaci6n, 8e describe en detalle el 

proceso actual de asignaci6n de recursos, con el fin de aclarar un poco los pasos sl-

guientes, como son las clases de decisiones y los criterios y prioridades para tomar 

esas decisiones. 

2.3 Descripc16n del proceso actual de Asignaci6n de Recursos 

La asignocida de recur.o. para iuve.tile.i60 ea el !CA tia .. dos etapa. bien de~ 
finidas. En la primera, llamada programac16n global, se asignan recursos a nivel de I 

programa (Investlgaci6n, Educaci6n ••• ) y a nivel de Proyecto (algod6n, arroz, ••• ) y 

en la segunda, llamada Programaci6n Detallada, se asignan recursos a nivel de actlvi-
I 

dades (mejoramiento, mu1tiplicaci6n de semilla, ••• ) y a nivel regional. 

La etapa de programeci6n global comprende la revisi6n anual del Plan Cuatrienal 

de Inversiones y la elaboraci6n (paralela al Plan de Inversiones) de la solicitud pre-

supuestal para el afta inmediatamente posterior. Así, en 1974 se elabora el Plan para 

el perlodo 1974-1977 y se solicita el presupuesto para 1975; el afta siguiente se reVif' 

sar' el Plan para el perlodo 1975-1978 y se solicitar4 el presupuesto para 1976 y as! 

sucesivamente. 

Todos los pasos que se siguen en esta etapa global se ilustran en la Figura 3. 

En primer lugar, DGP y UIP* hacen un c4lculo inicial de los ingresos del Gobierno. 

con base en lo cual ¡a UIP con los jefes de las otras unidades hace la distribuci6n 

inicial de cuotas por sectores y prepara las instrucciones para elaborar el Plan de 

Inversiones y la solicitud anual de presupuesto. Hecho 10 anterior, la Unidad Agro-

pecuaria del Departamento Nacional de Planeaci6n prepara las cuotas a nivel de enti-

dades y programas del Sector Agropecuario; despu's de lo anterior, UIP prepara un in-

4C) forme al Consejo Nacional de Política Econ6mica y Social (CONPES) sobre el proyecto 

de cuotas. 
i 

* Direcci6n General ~el Presupuesto del Ministerio de Hacienda y Unidad de Inversiones 
Pdblicas del Departamento Nacional de Planeaci6n DNP, respectivamente. 
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Aprobado el proyecto de cuotas por el CONPES, la UAG informa a la Oficina de pi •• 

~ neaci6n del ICA las cuotas (generalmente globales), con base, en lo cual y de acuerdol. 

cierto orden de prioridades, ~sta elabora el Plan de Inversiones y la solicitud de pre-

supuesto a fin de que sea estudiado por el Comit~ de Gerencia del Instituto. I 

Aprobado por el ICA el plan de Inversiones, OPSA y UAG revisan y ajustan las s~li

citudes (generalmente, con informaci6n adicional solicitada al ICA). Despu's de 10 ~n
terior, UIP procesa los datos y prepara un Anteproyecto de Ley con las cuotas ya revi

sadas; si han hecho adiciones en los ingresos por medidas posteriores, UIP realiza l4s 

ajustes del caso y envta el .nteproyecto a DGP para revisi6n y ajuste. Finalmente, ~e 

envia el Proyecto al CONPlS y al Mini.torio de Hacienda, el cual lo pre •• nta oficial~ 
mente al Congreso Nacional para su aprobaci6n y promulgaci6n por Ley de la Rep4blica. i 

Todo e.te proce.o .e lleva a cabo, generalDonte, entre los ..... d. Mayo y Agoato.* I 

La etapa de programaci6n que se ha descrito y que se ilustra en la Figura 4, 

llevada a cabo en los meses de Octubre a Diciembre, se inicia con el recibo de las c~
tas definitivas aprobadas en el Proyecto de Ley, a nivel de Programa y de Proyecto. Una 

vez recibidas las cuotas correspondientes a los recursos del Presupuesto Nacional, Plr

neaci6n del !CA redistribuye los otros recursos disponibles (ingresos por venta de su):>

productos de investigaci6n, donaciones, etc ••• ) de acuerdo a ciertas prioridades y cor 

la colaboraci6n de la Divisi6n de Presupuesto y Finanzas, prepara un proyecto de asigna-

ci6n a nivel de Proyectos, para la consideraci6n del Comit' Asesor de Gerencia. I 

Aprobadas las cifras globales, sé inicia el proceso de distribuci6n de las parti

da. a.ignada. a cada Proyecto, a nivel de actividad y por resione.; al final deloproct. 

so, la Oficina de Planeaci6n y la Divisi6n de Presupuesto y Finanzas, consolidan toda, 

'\as cifras, realizan los ajustes del caso y someten el presupuesto definitivo al comif' 

de Gerencia, para iniciar su vigencia en el mes de Enero del afta pr6ximo. . 

* Esta descripci6n corresponde al sistema empleado durante los aftas 1969-1973. 
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Se debe anotar que en esta etapa los gastos para cada Proyecto se programan en 

tres niveles: por regiones, por objeto del gasto* y por actividades**. Cuando los I 
i 

t'cnicos de cada Proyecto conocen la cifra aprobada ya han elaborado (desde hace vaiioS 

meses) una serie de proyectos de investigaci6n con su respectiva justificaci6n y co. su. 

costos respectivos, ade"s de prioridades asignadas. Estos proyectos (generados enllas 

diferentes regiones de trabajo) ya han sido aprobados por el Director Nacional (del cul

tivo o especie animal en cuesti6n), por un COIDitl Especial de B.evi8i6n de Proyectos i (in

terdisciplinario),' ademÁs del Director de Investigaci6n. Al conocer la cifra, se t+-n 
I 

los proyectos prioritarios que teng.nf~un costo igual al presupuesto lo cual, autOlD'lica. 

mente, genera las actividades para el ano siguiente y su costo correspondiente.*** . 

Deapu's de cumplida la etapa de programaci6n viene la ejecuci6n que implica, 

un lado, una solicitud de fondos al Gobierno y por otro, una aprobaci6n interna de 

tos a los diferentes programas. Estos dos niveles de ,jecuci6n se pueden observar 

las Figuras 5 y 6. Ade"s, es importante anotar que la genetaci6n mensual de recursrs 

generalmente no guarda mucha relaci6n con la programaci6n de gastos, en raz6n a que ilas 

fuentes de financiamiento tienen diversos perlodos de gestaci6n. Lo anterior, obviaL.n. 

te, introduce algunas modificaciones con respecto a la programaci6n inicial. 

* Por objeto del gasto se entiende: sueldos, prestaciones, materiales y sumini8trosl etc. 
i 

** La programaci6n por actividades indica cuanto se va a gastar en mejoramiento, pr'~tica. 
de cultivo, etc ••• y es el dnico dat~ que no se lleva a nivel de ejecuci6n, pues ~l lCA 
no posee siste ... de contabilidad de costos, aunque existe un proyecto a corto pla,zo 
para institucionalizar este sistema. I 

***Se debe anotar que, posiblemente para 1975, esta etapa de programaci6n detallada Ciam

bie, en el sentido de aaignar cuotas no a nivel de proyecto sino a nivel de progr~ 
regional, por ejemplo: Investigaci6n en c.da Regional por cifra. para despu's pr~a. 
mar en cada Regional a nivel de Proyecto y actividades afines. 
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3. NIVELES Y CLASES DE DEC IS ION 

~ En t'rminos generales, despu's de analizar el proceso seguido en la aSignaCi6~ 
de recursos, se pueden identificar seis clases de decisi6n y seis niveles decisorios i 

(Ver Cuadro 8). Los niveles en los cuales se toman decisiones corresponden, en el I 

plano nacional a CONPES, ItiP, DGP* Y OPSA en un plano institucional, a 101 Comit's d. 

Gerencia y Subgerencia de Investigaci6n y a los Directores Nacionales de Proyectos 

(algod6n. arroz ••••• ). Las decisiones en d. Ion tambi'n de seU:;clasea: en primer lu .. 

gar, decisioDes sobre cuanto a.ignar. del Presupuesto Nacional a Agricultura en relar 

ci6n con otros sectores; de.pu's, dentro del sector, cdnto asignar a las diferentes! 

entidades ejecutoras de políticas**; tomadas las anteriores deci.ioDes. se debe detet

minar para cada entidad. cdnto asignar a los diferentes progr .... (Investigaci6n. . 

Adopci6n de Tecnología, Educaci6n, etc ••• ) y dentro de cada programa. cu'nto a cada I 

Proyecto (por ejemplo: en Investigaci6n, cdnto a algod6n, arroz •••• ) para decidir f~-

nalmente c~les actividades 

A nivel de actividad, 

desarrollar y en q~ regiones del pa!s (para cada proyec10). 

el ICA ha trabajado con una cla.ificaci6n funcional la cual 
i 

agrupa tareas gen&rica. que se llevan a cabo en cada Proyecto. Esta blasificaci6n fin-

cional. para especies animales y vegetales. aproximadamente es como sigue: . 

Especies Vegetales Especies Animales 
- Mejoramiento gen'tico - Mejoramiento gen&tico 

- Pruebas regionales - Estudios sobre nutrici6n 

- Pr'ctica. de cultivo - Estudios sobre manejo 

- Pruebas de calidad - Fisiología y Endocrinologla 

- Estudios especiales - Producci6n animal 

- Capacitaci6n 

- Divulgaci6n 
- Fomento y Asistencia T'cnica 

CJ * Direcci6n General de Presupuesto, dependencia del Ministerio ~e aacienda. 

** meORA (Reforma Agraria); IDEMA (Mercadeo); ICA (Investigaci6n. Tecnologla, De
sarrollo R~ral y Educaci6n Agr'cola Superior, etc.). 



Cuadro 8. Instituto Colombiano Agropecuario. Niveles y clases de decisi6n en el proceso de aaignaci6n de 
recursos. 

Nivel de 
decist6n 

a) Nacional 

l. CONPES 

Clase de 
decisi6n 

2. DNP/OOP * 
3 OPSA 

b) Institucional 

1. Comid Gerencia 
2. Comit' Subgerencia 
3. Directores Proyec~os 

Intersec
torial 

x 
X 

Sectorial Progra
' .. s del 

leA 

X 
X 
X 

X 
X 
X 

x 

Proyec- Activida-
tos des 

X 
X 

X 
X X 

X 

Regiones 

X 

* OOP es la abreviatura de la Direcci6n General de Presupuesto, perteneciente al Ministerio de Hacienda. 
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Con las antetiores explicaciones suponemos que ya es claro para el lector c6mo¡el 

proceso de toma de decisiones, a nivel de actividades y regi6n, es bastante complejo~ 
¡ 

en raz6n a que se den manejar mucha. variables. 

Esta clasificaci6n funcional de la. actividades de Investigaci6n e., en realid~. 
complementaria a la presentada por Andersen*" seg4n la cual las decisiones, a nivel ~ 

actividad, se refieren a: 1) productos para los cuales el riesgo deberla ser reducid, 

y tipos de riesgo a reducir; 2) productos e insumos para los cuales de be aumentar la\ 

productividad; 3) productos para loa cuales algunas características se deberían cambiar 
¡ 

y 4) en cu'les productos se debe cambiar su composici6n. 

Por ejemplo, en un proyecto sobre mejoramiento gendtico en arroz para variedade~ 
! 

enanas, se est' produrando la reducci6n del riesgo por volcamiento, mientras que en u*

pr'ctica de cultivo referente a distancias de siembra o fertilizaci6n se est'n buacan10 

aumentos en productividad. Igualmente, un proyecto de investigaci6n sobre maíz opaco \ 

41> esti cambiando la composici6n del producto, Oibien, una investigaci6n sobre variedade¡ 

de algod6n de maduraci6n no uniforme esti trabajando sobre características del producto. 

Ade"s, de lo anterior es necesario aclarar que no necesariamente <en Colombia) ¡ 
I 

a cada nivel de deciai6n corresponde una clase de decisi6n. Por el contrario, un niv~l 
decisorio como DNP/DGP tiene un rango de decisi6n muy amplio que comprende desde aSigl 

naciones a nivel intersectorial en los grande a ruhTOS de la actividad gubernamental 

(defensa, salud, educaci6n, agricultura) basta el nivel de proyectos (arroz, ••• ) mien-' 
¡ 

tras que los directores de Proyecto 8610 deciden entre actividades y regiones (ver Cusr-

dro 8). 

* ANDERSEN Per-Pinstrup, 1974. Towar~ a workable management tool for resource allocation 
in applied agr~cultural researcb in developing countries. CIAT. Cali, Colombia, 3l\P. 
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4. CRITERIOS QUE SE UTILIZAN EN LA TOMA DE DECISIONES 

Para facilitar la preoentaci6n de criterios se han .grupado la. decioiones en treo 

clase., a .aber: I 

a. Decisiones a nivel intersectorial y sectorial 

b. Decisiones a nivel de programa y proyecto 

c. Deci'ione8 a nivel de actividades y regiones. 

Esto. grupos de decisiones, a su vez, son tomados por vario. niveles de OfiCi~S 

o instituciones (CONPES, mlP. DGP J etc.). Como realmente no existen diferencias de i 

criterios en las clase. de deci'iones que toman varias oficinas. la discuai6n sobre js

tos criterios se bar' .in considerar e.pecíficamente una oficina o instituci6n .ino ell 

Grupo. 

CONPES. 

Por ejemplo, las deci.iones a nivel intereectorial y sectorial, son tomadas ~r 

DNP/DGP y OPSA pero @stos, a su vez, tienen una unidad de criterios para asig~ 

nar recursos a este nivel; igualmente, la aeignaci6n a nivel de programa y proyectos I 

es hecha por CONPES. DNP/DGP. OPSA y respectivos Comit4s pero @stos, a su vez, usan ar 

proxi~damente los mismo. criterios. Lo anterior e. cierto en raz6n a que, generalme~

te, la. programaciones .obre asignaci6n de recursos son discutida. por todos los nive~ 
les de decisi6n. 

I 
! 

4.1 Criterios usado' para asignar recursos a nivel intersectorial y sectorial. 
I 

En t4rmino. generale., se puede decir que los criterio. en esto. niveles de asilna-

ci6n est'n asociados con: I 

a) Rendimiento relativo de las inversiones, por sectores, en t4rminos eCOn6miCO¡ 

y sociales 

b) Disponibilidad de recursos 

c) Asignaciones hechas en aflos anteriores 

e;) d) Objetivos y metas del gobierno expresados en los planes de desarrollo en los! 

cuales se asigna mayor importancia a unos sectores sobre otros. 
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4.2 Criterios usados para asignar recursos a nivel de programas y proyectos. 

En este nivel, el principal criterio 10 constituyen las pollticas y metas secioria. 

les del Gobierno Nacional. Para Colombia, estas pollticas generales se refieren pr~nei -

palmente a: I 

Aumento en el empleo productivo y en los ingresos 

Distribuci6n equitativa de los recursos productivos y el ingreso 

agr~-Mejoramiento de la productividad y aumento de la producci6n de bienes 

cuarioso I 
Mejoramiento de la comercializaci6n 

Aumento y diversificaci6n de las exportaciones 

Capacitaci6n de los campesinos y promoci6n de su organizaci6n 

Aprovechamiento adecuado y conservaci6n de los recursos naturales renov~blt •• 

Como se puede observar, estos son criterios que, principalmente, definen priorlda-

des a nivel de programa.* 

na mAs especlficamente los 

Para apoyar lo anterior, el Ministerio de Agricultura dettrmi

criterios en cuanto a programas determinados, como investiga-

ci6n, dentro de los planes sectoriales de desarrollo. Por ello, en algunas oportuniJades, 

se han diseftado planes especlficos por productos, para sustitúci6n de importaciones, Ipro

moci6n de exportaciones o aumento en la producci6n de productos de consumo pop~lar, Jndi
cando claramente la participaci6n de la investigaci6n. Ademds de estos planes a med~ano 

plazo, el Ministerio de Agricultura suministra orientaciones anuales para investigac~6n 
i 

a nivel de proyecto a trav's de los programas agrlcolas y pecuarios que se ejecutan -¡ual-

mente, indicando algunas veces los problemas especlficos a atacar** (mejores variedades, 

control de plagaa, etc ••• ). I 

* Estos programas, a su vez, son ejecutados por diferentes entida~es. 

~ **Estos programas agrlcolas se hacen con la participaci6n de las entidades ejecutoras~ 
representantes de los productores y se tienen en cuenta el estado del cultivo o in-; 
dustria animal, proyecciones de producci6n y consumo, problemas de comercializaci6n 
producci6n, cr'dito, asisteneia t'cnica, comercio exterior e investigaci6n. fijandor 
en algunos casos metas muy especificas para investigaci6n. i 
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Ademls de eltos criterios emanados de las políticas sectoriales del Gobierno, ge-

neralmente, se tienen en cuenta otros criterios como: 

Asignaciones hechas en aftos anteriores 

Resultad08 obtenidos 

Compromi80s internacionale8-que condicionan contrapartidas locales. (Este cti

terio es usado 4Dicamente por el Departamento Nacional de Planeaci6n). 

Finalmente, es posible que el criterio personal de quien decida sobre estos asln-
I 

tos tenga alguna influencia en la asignaci6n de recursos. 

4.3 Criterios usados para aSianar recursos a nivel de actividades y regiones 

En este nivel. los criterios que generalmente se han tenido en cuenta para dectdir 

en cuanto al 'nfasis por actividades de inve.tigaci6n han 'ido principalmente de carJcter 

t'cnico, en el sentido de que no necesariamente se han hecho estudios sobre las meta, so

cioecon6micas del Gobierno; en general, lo. criterios generales han sido: 

Urgencia de iavestigaci6n 

Tiempo necesario para realizar la inve.tigaci6n 

Co.~o de la investigaci6n 

Posibilidades y costos de su adopci6n 
. ' 

~bilidad t'cnica de realizar la investigaci6n (personal, equipo, mdtodOS\,etc) 

N4raero de personas, de explotaciones y trea que beneficia la investigaci6n.! 

Incidencia de los resultados en la producci6n (posibles beneficios). 

La"lista de problemas" de investigaci6n no es solamente producto del criterio dtl 

investigador sino tambi'n de sus relaciones con los 

des oficiales y privadas que tienen relaci6n con el 

productores y con todas las entid¡i_ 

cultivo. Como se dijo anteriormete, 

este proceso de comunicaci6n muchas veces tiene lugar en el mismo campo en donde se e,ta

blecen los cultivos y otras veces, en reuniones llevadas a cabo anualmente en el Mini'te-

I rio de Agricultura para producir los programas agricolas y pecuarios. 



En cuanto a la ubicaci6n de las actividades, en las diferentes regiones, eXist,n 

varios criterios dentro de 10. que figuran, ademds de las facilidades físicas y ec0nt

micas, requisitos de orden tacnico-econ6mico que determinan - para cada cultivo o es~ 

pecie animal - exactamente en d6nde se deben llevar a cabo las actividades. Mjs cla~a
mente, el Instituto opera tres clases de centros! en el primero de ellos, llamado ceJtro 

piloto, se llevan a cabo principalmente estudios de mejoramiento genatico* y poseen ~l 

personal mejor calificado en raz6n a que son las instituciones en las cuales se produre 

la mayor parte de la tecnología; existe otra clase de instituci6n namada Centro lata¡lite, 

en el cual, en t'rminos generales, se hace la primera comprobaci6n de los mejores res~l

tados obtenidos en los centros pilotos, incluyendo la especie local o el tratamiento I 

testigo; aquí tambian se produce alguna tecnología, aunque a una escala menor; final-I 

mente, existen los centros demostrativos en los cuales, en explotaciones comerciales t 
semicomerciales, se aplica la tecnología comprobada en los centros satalites. Por ejt'

plo, enttrigo, la Estaci40 Experimental de Tibaitat. es piloto. Obonuco, Satalite y 

Surbat., demostrativo, mientras que en ganado de carne los centros de Turipan., El NU~ 
y Carimagua son piloto. La Libertad y Tibaitat., satalite y;Palmira, demostrativoo 

4.4 Peso relativo de los criterios 1 mltodos empleados 

Basta el 1DOIl8nto nos hemos limitado a hacer una "lista" de criterios': pero ntJ sJ 

ha determinado la tmportancia relativa de cada uno de ellos ni el mltodo usado pa~a al 
I 

plicar estos criterios ya ponderados, en la asignaci6n de recursos. Sin embargo, se I 

podría decir en tarminos generales que a nivel de programa y de proyecto, los criterids 

\ "s importantes han sido las asignaciones hechas en aftos anteriores, mientras que, a 

nivel de actividades y de regiones, los mas importante A han,;sido la urgencia de la 

v 

I 

~ Parte de estos requisitos se basan en el hecho de que, en Colombia, el mejoramientO\· 
racial de plantas y animales no se de" hacer para nichos eco16gicos específicos . 
sino para zonas extensas, en raz6n a que los principios estudiados, en unos pocos 
centros, pueden aplicarse a sectores mAs extensos haciendo los ajustes necesarios 
para responder a exii_ncias locales. 

I -
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iavestisaci6n. .~ COItO Y la factibilidad t'cnica de realizarla. 

~ En cuanto al "todo, 'ste realmente es subjetivo en el sentido de que no usa r-
delos listemlUcos sino criterios individuales o de srupos, derivados de la experien, -

cia y familiaridad con 108 problemas, mis algo de intuici6n. 

5. PRIORIDADES DE INVBSTIGAC ICM IN EL ICA 

5.1 Prioridades actuales 

Suponiendo que existe una alta correlaci6n entre prioridades de iuvestigaci6n ~ 

recursos asignados, se presenta a continuaci6n una serie de cifras que pueden dar al1 
I 

guna base al respecto.* 

A nivel intersectorial, las cifras que mue.tran una disminuci6n de impOrtanciaJ 

al sector agropecuario, hasta el aftO de 1973. se pueden observar en el Cuadro 3. 19u .1-

mente. la participaci6n del ICA dentro del presupuesto nacional ha venido descendienJo. 

A nivel de programas dentro del ICA y partiendo del hecho de que los ga.tos de I 

funcionamiento son aproximadamente fijos. se ha tomado como base los programas de In1 

vestigaci6n, adopci6n de tecnología y educaci6n (Ver Cuadro 9). 

En conclusi6n, seria pOlible afirmar que el Instituto ha venido otorgando una al. 
I 

yor prioridad a 101 programas de Adopci6n de Tecnélog{a que, en 1974. representan cer~a 

del 53 por ciento del presupuesto del ICA. 

Por el contra'rio. el Programa de Investigacl6n ha perdido importancia relativa ! 

(-11.4 por ciento aunque, en t'rminos monetarios, haya aumentado su valor absoluto en l 

135,6 millones-a 153.1 durante el mi8mo periodo. Igualmente. el Programa de Educaci6* 

Agrlcola Superior ha disminuido su participaci6n. 

, 

* Este SUpue8tO de correlaci6n no es estrictamente cierto ya I que existen proyectos de I 
lavestigaci6n que 80n mucho 11148 costos que otros, y que requieren, por eje1lplo, una I 

superficie grande al igual que iaversiones en equipo (por eje1lplo, arroz ~. palma I 
africana). . 



Cuadro 9. Compo81c16n porcentual del presupuesto por programas en el período 

1970-1974. Inatituto Colombiano Agropecuario. 

Programas 1970 1974 

1. Inve8tigaci6n 57,4 , 46,0 

2. Adopci6n de tecnología 36,5 52,8 

3. Educaci6n 6,1 1,2 

Puente: ICA, l.esoluciones Iniciales de Presupuesto. 1974. 

+ -
- 11,4 

+ 16,3 

- 4,9 
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A nivel de proyectos, tomando como base la asignaci6n para los aftos 1970-73, .e 

puede decir que el 

vestigaci6n: 

DCA hI tonido la. oiguiento. prioridad.. en 10 que re.pacta a 111 

Prioridad A: plantasdtuberosas. Maíz Y Sorgo, Leguminosas de grano comestible i y 

Oleaginosas anuales, Hortalizas y Frutales, Cacao, Oleaginoaas perennes, Ganado de ~ar-
ne, Ganadeo de lecbe. I 

tura. 

Prioridad B: 
i Algod6n, Arroz, Trigo, Pastos y Forrajes, Porcinos, Ovinos, Avicul-

Prioridad C: Avena, Calla dé azdcar, Cebada, PUtano y Banano, Tabaco. 

Esta blasificaci6n se ha becho ~eniendo en cuenta que los productos 

cada grupo ban tenido, durante 1970-73, una asignaci6n que esta dentro de 

inc 1 UldOSf' en 

108 sigui n-

tes rangos, a precios reales (1958:100) 

l,5( 

A) 3,5 millones 

B( 3.5 millones 

C( 1,5 millones ' 

M ..... de lo antorior. le debe co ... l.derar que no le hin incluido la",dilciPl1~. 
de apoyo* en raz6n a que fstas, casi siempre, reparten sus actividades entre los dite-

rentes cultivos y especies animales. I 

Un comentario adicional se relaciona con los movimientos que ban tenido las a1ig

naciones po~ proyectos, dentro del periodo 1970-73, que - en t'rminos generales - b.n 
! 

otorgado cada afto una mayor importancia a los proyectos de investigacibn pecuaria (~n-

cluyendo las disciplinas), como una respuesta a la importancia que el Gobierno Naci,nal 

les ha atribuido en los dltimos aftas. Complementando lo anterior, se puede decir ~~. 

bi'n que, en general, la investigaci6n pecuaria es m4s reciente que la agrlcola y 

* Entomolog!a Fieiolog!a Vegetal y Animal, Fitopatolog!a, Suelos, Toxicolog!a, Micrp
biolog!a, Nutrici6n, Parasitolog!a y Patolog!a Animal. 
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require, al comienzo, iaversiones grandes sobre todo en laboratorios. 

A nivel de actividades, las prioridades var!an seg6n el cultivo o la especie ni-

mal. Por ejemplo, en Pastos y Forrajes la prioridad corresponde a Manejo de pastos con 

animales, pr.cticas culturales y pruebas regionales. En cambio, Mejoramiento ocupa la 

_nor prioridad en raz6n a que Colombia es un pa!suque cuenta con suficientes varie a-

des de pastos, lo cual otorga mayor importancia a estudios de manejo. En avicultura, 

por ejemplo, no se hace _joramiento; todo el esfuerzo se concentra en estudios de ~
trici6n y de manejo. 

5.2 Hacia un intento de sistema de a8i8naci6n de recursos para inve8tiaaci69. 

El sistema descrito de asignaci6n de recursos implica la distribuei6n pre8up 

de acuerdo con las prioridades establecidas por el gobierno colombiano. Sin embar 

esta asignaci6n por prioridades no se hace en forma sistemAtica. La asignaci6n se ce 

en forma subjettva, aunque teniendo en cuenta las prioridades establecidas. 

Se intenta, en esta parte del presente documento, diseftar un patr6n de _didal que 

permita establecer si las asignaciones presupuestales se hacen de acuerdo a las priori-

dades establecidas o n6. El principal obst.cu10 de este intento es establecer el p~ -

tr6n de _dida. Este patr6n debe ser siste~tico, es decir, tener una l6gica interna 

y no susceptible de ser modificado caprichos8Mnte. 

El patr6nllde _dida presupuesto se debe adaptar a los criterios supuestamente su-

geridos para asignar las actuales partidas presupuesta1es, es decir, las prioridade 

establecidas por el Gobierno Nacional de Colombia. Se dispone, entonces, de 108 cr -

terios que se deben aplicar para la asignaci6n de recursos. El problema consiste e 

ensamblarlos en una forma sistemAtica y 16gica, de modo que puedan ser utilizados cOmo 

un patr6n de _dida. I 

Como se expres6 en p.rrafos anteriores. existen varios niveles de decisi6n enl la 

asignaci6n de recursos. La evaluaci6n que se intenta aquí se refiere a la asignaci6n , 

por proyectos. El problema de decisi6n 8e reduce a distribulr 6pttmaDente. o de ac r-

do con ciertos criterios, una suma previa_nte asignada entre varios cultivos. 



Para la determinaci6n del patr6n se consideraron variables que reflejan las ptio

ridades establecidas por el Gobierno Colombiano. Se tomaron variables sobre: a) nUfri-

ci6n, b) empleo, c) distribuci6n de ingreso, d) balanza de pagos, e) ventaja compar.tiva, 
! 

f) importancia del cultivo en la economta, g) demanda por el producto y h) neceSida¡eS 

dé investigaci6n. I 

Las observaciones, criterios y forma de medida de estas variables son las sig~ien-

tes: 

a) Nutrici6n. El Instituto Nacional de Nutrici6n ha hecho varios estudios enjlos 

cuales muestra que las mayores deficiencias nutricionales del pueblo colombiano cor es-
i 

ponden a calortas y a protelnas; por 10 tanto, para efectos de medir esta variables~ se 

tomaron: el nGmero de calorlas y los gramos de protetnal contenidos en cada 100 

de producto comestible de cada cultivo. 

b) Empleo. Para tal efecto se hizo un estimativo de la ocupaci6n directa genera

~ da por los cultivos en 1973. Estos datos no se encontraron para la lenteja, por se~ 

en cultivo de muy poca producci6n~y ademAs, porque la mano de obra generada por el ~iS

mo es, en su mayorta, de tipo familiar. Se debe incluir el empleo indirecto generadp 

, 
c) Efectos en la distribuci6n del inareso. Con ba.. .n el Cenao Agropecuario ~ 

en futuras investigaciones. 

1970, se calcularon los siguientes datos: 

i) El nGmero total de productores cuya principal explotaci6n fue el cultivo enl 

estl. 

referencia. 

ii) Con base en los estudios realizados por el Ministerio de Agricultura se 
i 

bleci6 un porcentaje que indica la proporci6n de la producci6n obtenida de agricultura 

tradicional (esta agricultura, generalmente, esta calculada en'las explotaciones de l' 

o-s hectareas) y la producci6n obtenida en explotaciones mayores de 5 hectareas. ES,a 

4CJ agrupaci6n es mas o menos valida dependiendG del cultivo. 

d) Importancia en la Balanza de Pagos. Se sumaron los cultivos de exportaci6n 

(con signo positivo), de importaciones (con signo negativo) y cero para 101 cultivos 
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en los cuales no hubo intercambio internacional. 

4C> e) Venta!a coaparativa , Para el c'lculo de la ventaja comparativa .e eltable4ie-
i 

ron diferencias entre los precios internacionales y los nacionales (Pi-Pn). Esta dife-

rencia muestra la ventaja comparativa a nivel de la tecnolog{a corriente. Aquellospre-

cios con signo negativo disminuyen el valor total del lndice del cultivo. J. 

Los precios internacionales fueron obtenidos, en 10 posible, para el mes de J nio 

de 1973. En el caso de la papa se esttm6 un promedio anual de US$lOO/ton. En el cJso 

del frijol, se esttm6 un promedio de los precios de las exportaciones hechas en Agosto 

de 1973. Los precios internacionales anotados son todos precios rOB. I 

f) Importancia del cultivo en la economia. Para medir esta variable se t0m6 el 

valor de la producci6n en 1973. 

g) Demanda por el producto. La demanda calculada para 1974 es estimada I para lo. 
I 

Programas Agricolas del Ministerio de Agricultura. En el caso de la lenteja (lmportta) 

no se pudo obtener esta estimaci6n porque se estA tratando de sustituir el producto . -

portado por la lenteja real, de producci6n nacional. 

h) Necesidad urgente de lnyestigaci6n. Se solicit6 a varios investigadores que 
! 

distribuyeran un determinado puntaje (25 puntos) entre los 12 cultivos de la lista, fe

niendo en cuenta las necesidades de investigaci6n, los problemas a resolver y la tra~i

cl6n en lo que respecta a la investigaci6n. 

Cultivos seleccionados 

Se t0m6 una muestra de los cultivos mas tmportantes, de modo que representaran 

108 criterios de selecci6n y varios niveles de investigaci6n tomados dentro del DCA. 

Los cultivos seleccionados fueron: ma{z, trigo, leguminosas de grano (frljol, soya, 

lenteja), papa, algod6n, arroz, cacao, caAa de azOcar, cebada y tabaco. 

En el Cuadro 10 se incluyen las cifras que se calcularon para cada una de las 

riables y cultivos seleccionados. Estos valores se utilizaron para 

ces de cada cultivo, como se indicar' mas adelante. 
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lndice Ordinal de Asignaci6n Presupuestal ~I.) 

Se tomaron las asignaciones presupuestales promedias del periodo 1970-1974 (C~

dro 11) para 101 cultivos seleccionados y se ordenaron de mayor a menor, de acuerdo I 

con la asignaci6n presupuestal. Tambifn se hizo la misma ordenaci6n para las asigna~ 
i 

ciones presupuestales del ano 1973 al cual se refieren la mayor parte de las estadls~ 

ticas basicas. Esta ordenaci6n constituye el "lndice Ordinal de Asignaci6n presupuet· ~ 
tal" el cual sera comparado con el "Indice Ordinal de Prioridades". 

lndice Ordinal de Prioridades (lp) 

Te6ricamente, el "Indice de Prioridades" expresa el peso relativo de las varie" 

dades que se ~eben tener en cuenta en la asignaci6n de recursos. Operacionalmente, l 
a un cultivo con un lndice de prioridad alto le debe corresponder una mayor asignaci 

presupuestal. Stmb6licamente, el lndice se puede representar como: 

(1) 

En donde: 

Es el lndice de prioridad a calcular para el cultivo j 

Es el valor total de la caracterlstica i considerada como 

minaci6n de prioridades. 

Es el peso relativo de la caracterlstica i dentro del conjunto n de 

características y donde P - ~ Pi- 100 
i-l 

vij Es el valor de la caracterlstica i en el cultivo j. 

La expresi6n anterior no es una funci6n continua sino una expresi6n discreta a41-

tiva, en la cual las distintas variables o criterios contribuyen a la magnitud final 

de Indice. Es decir, 
n 

Ipj - ¡:' P Iv v
ij 

(2) 
i-l i i 
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Cuadro 10. Informaci6n B.sica para el Calculo del lndice Ordinal de Prioridad 

e Factores estudiados Maíz Trigo Fd.lo1 80ya Lente,a 

Nutrici6n 
# Calortas/100 gr. 
Producto comestible 326.4 314 298 366 315 

G protelna en 100 g 
de producto comestible 8.12 10.8 20.7 3.0 23.5 

Empleo 
Jornales directos 
generados en 1973 16.376 2.600 4.100 1.522 

* 
Distribuci6n del l!lres2 
Total de Productores* 311.398 19.991 14.858 2.021 16 

Producci6n obtenida en 
agricultura tradicional 65~ 7Cf1. 75~ O 100'%. 

Producci6n obtenida en 
agricultura comercial 35'Z. 3Cf1. 25'Z. 10Cfl. O 

e 
Balanza de pagos 
Valor Importaciones y 
Exportaciones U8$**. 
en mUes -12,430 -35.993 1.863.9 -4,728 -1.500 

Ventaja C2mparativa 
Precio nacional US$/ton 98.4 131!200 246.0 164.0 <736.44 
Precio internacional 
U8$/ton lIlO 121.6 338.9 333.0 500.0 

lmP2rtancia en la Economla 
Volumen de producci6n.mls/ton 739 76.4 56.9 97.2 0.75 
Valor de la producci6n,en 
millones 1.773.6 244.48 569.0 388.8 14.37 
Demanda por producto mIs/ton 806 520 69.3 133.5 4.0 

Necesidad de Investisaci6n 

* Con base en el Censo Agropecuario de 1970 

** El signo negativo corresponde al valor de las importaciones 
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Continuaci6n del Cuadro 10 ••• 

Factores estudiados Papa Algod6n Arroz Cacao Cafta de Cebada Tabaco 

Qutrici6n 
Az6car 

, calorías/lOO g. (aceite) 
producto comestible 84 884 359 531 384 311 O 

g.proteína en 100 go' 
de roducto comestible 1.9 O O 7 8 12 4 O O 10 2 O 
Empleo 
Jornales directos ge-
nerados en 1973 9 000 21 800 9 318 8 550 8 800 2 020 7 Sl5 

Distribuci6n del Igareso 
Total de productores* 70.860 3.137 26.942 16.468 78.581 9.841 11 .084 

Producci&n obtenida en 
agricultura tradiottnall 25"4 O l3.4'%. 52% O 90'l. 98% 

Producci6n obtenida en 
a rlcultura comercial 75% 100'l. 86 6'%. 48'%. 100'%. 10'l. 2% 
Balanza de palos 
Valor LRportaciones y 
Exportaciones 08$** 
en miles O 40.888 1.500 -7.000 32.600 -429 38. 44.3 

~ Venta ja Oomparativa 
Precio Nacional US$/ton 83.93 676.1 102 .. 5 800.51 114.8 116.85 6$.1 
Precio Internacional 

2.sis.7 US$/ton 100 957.58 120.0 1.500.0 186.0 143.0 

Imoortancia en la Econom~a 
Volumen de Producci6n (az6car) 
miles/ton 983.5 332.3 748.2 22.0 800.0 81.4 3~.7 
Valor de la Producci6n 

st·o en millones 2.013.33 2.926.91 1870.5 429.5 2.148.0 231.9 
Demanda del Producto 
miles/ton 1.020.2 427.5 1072.6 36.0 825.0 144.0 6: .7 

IlWESIDAD DE INVESTIGAC ION 

* Con base en el Censo Agropecuario de 1970 

**El signo negativo corresponde al valor de las tmportaciones 



43 

~ Cuadro 11. Asignaciones Presupuestales para Cultivos 8eleccionados Para el 

Pertodo 1970-1974. 

Cultivo 1970 1971 1972 1973 1974
1 (000) (000) (000) (000) (000) 

E1ecutado Eiecutado Eiecutado E1ecutado Apropiacf6n 

Matz 3.958 3.990 3.930 4.605 5.461 

Trigo 1.867 1.321 1.501 1.931 1.891 I 

Leguminosas de 
grano 2.892 3.797 2.823 3.152 4.328 

Papa 3.025 4.253 4.049 4.196 4.085 

A1god6n 2.420 3.383 2.438 2.260 2.360 

Arroz 2.615 2.573 2.824 2.970 3.349 

~ Cacao 1.695 1.853 2.764 3.620 3.746 

eatla de Aztlc:ar 464 1.227 1.099 1.268 1.422 

Cebada 956 520 1.000 

T~b.co 1.217 1.683 1.058 1.099 1.300 
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Peso relativo de las características 

4E) Quiz4s el elemento ~s subjetivo y cuestionable 

de medida radica en la asignaci6n de pesos relativos a 

de toda la construeci6n del pa~6n 
las variables. En el presente ca-

so, los valores se asignaron teniendo en cuenta la mayor importancia que se estim6 qUr 

el Gobierno Nacional asigna a cada característica. Es evidente que,en el futuro, se ke~ 

quiere diseftar un sistema menos vulnerable para determinar estos pesos 
¡ 

relativos. Anre 

la carencia de un mejor sistema, a cada característica se le asign6 un puntaje, de ta~ 

forma que el total de las variables fuera 100. El asignar mayor valor a una caracter(so 

tica dad., es subjetivo, pero .s! mismo es subjetivo .uponer que toda. las variables fie

nen el mismo peso relativo. Los valores asignados a las variables se pueden observar¡en 

Para la construeci6n del !ndice, el puntaje .signado a cada variable se distriblye 

el Cuadro 12. 

entre el valor num~rico total de la característica ~ara los cultivos considerados. Efta 

distribuci6n mostrara entonces cu4ntas unidades (k) de la característica i son equivaiena 

tes a 1 punto del peso de la característica. Bastar', entonces, 

ki por el valor numErico de la característica i del cultivo j 

lor correspondiente. Simb61icamente, 

... para los n cultivos 

para el cultivo j 

= t para el cultivo j 

i=l 

multiplicar el facto~ 

para asignarle el vt-

(3) 

(4) 

(5) 

Los índices Ipj se ordenan descen.detemente para compararlos con la asignaci6n ot:1~ 

dinal descendente de los gastos presupuestales en cada cultivo. Si las escalas de índices 

coinciden, indican que los presupuestos aSignados corresponden a una ordenaci6n siste~tica 
¡ 



de prioridades. 

Is necesario llamar la atenci6n aobre laa lt.itaciones del patr6n construIdo. ~dO 
e q .. 101 fa.torea de pondera. tan p no fueron .. tab1e.id ... atat"'t1c_nta, el peao re 

cada variable y por ende, el valor del lndice para un cultivo variaran si se alignan ~-

aOI diferentes. En eate sentido se tiene un patr6n de medida elastico, lo cual el cot

trario al concepto de patr6n de medida. Sin embargo, mientral no se modifique la ponlie-
I 

raci6n de los criteriol, el patr6n lirve a los prop61itos de coaparaci6n. 

ReaultaSI 

Si las aai¡naciones de presupuesto han lido hechal de acuerdo a los criterios r+fle. 
i 

jados por el patr6n de medida. los puntos de cada lndice deben coincidir en una llnearec-

ta de 45 grados de pendiente 8i en las ordenadas le colocan los lndices ordinales de ~re-
supuesto y de Prioridades. 

Indice de 
Prioridades 

,Yi -,pi Xi +Ei 
lInea de distribuci6n correcta 

i • 0.974 Xi (1973) 

Yi - 0.9688 Xi (1970-74) 

10 X 
Indice de presupuesto 

4tJ Correlacionando los dos lndices para la alignaci6n presupuestal de 1973 le obtuvi~-

ron 1a8 siguientes .relaci6n lineal: I 

Yi • 0.974 Xi 



C' Cuadro 12. Pe80 relativo de. la. caracterbtica8 consideradas como factores para 
determinaci6n de prioridades. 

Factores estudiados Punto. 

l. Nutrici6n: Por calorla. 4 

Por protelna 6 

2. Empleo: jornale. directos generados en cultivo 1 10 

3. Distribuci6n del Ingreso 20 

a. Ndmero total de agricultores en el 10 
cultivo i 

b. Porcentaje de producci6n obtenida 5 
en (-5 ha) 

c. Porcentaje de producc16n obtenida 
en (+5 ha) 5 

e 4. Importancia de la balanza de pago. 10 

5. Ventaja comparativa (Pi - en) 5 

6. Importancia del cultivo en la Econoa!a Nacional 5 

7. Demanda por el producto 15 

8. Necesidad de la investigaci6n 25 

Total........................... 100 
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Cuadro 13. Valores calculados del Indice de Prioridades 

I 

C) Factores estudiados 
Lesuminosa s 

I Papa Valor Halz Trigo Fríjol Soya Lenteja 

Nutrici6n 
Calorlas 4 .31 .30 ,29 .35 .30 .08 
Pr teínas 6 50 66 1.26 18 1 43 12 

Eme leo 

1.11 
.,,, 

Jornales directos generados 
en 1973 10 .15 ,02 .05 ,02 O 

Dlstribuc16n del I9Ires2 
1_ 25 Total de productores 10 5.51 .35 .26 .04 O 

Producci6n obtenida_en agri-
cultura tradicional (%) 5 .55 .59 .64 O .85 .21 
Producci6n obtenida en agr'-
cu tura comercial 5 25 21 18 .70 O 53 

Balanza de eagos 
Valor de la8 Importaciones 
y Exeortaciones 10 .70 2.03 .10 ,27 .08 O 

e Venta la Comearativa 
•. - Precio Internacional menos 

el PrecialNacional 5 02 - 02 18 33 • 47 03 

Importancia del Cultivo ea 
la Economía Nacional 
Valor de la Producci6n 5 .67 .09 .22 .15 .01 .76 
Demanda de 1 Produc to 1 2 67 72 22 44 01 38 

Necesidad de Investigaci6n ~_5 25 3.0 2.0 2.0 3.5 .50 

Total 100 14.33 7.95 5.40* 5.99* 2.26* r7 

* Los valores de 108 cultivos (5.4 + 5.98 + 2.26 - 13.64) se suman, pues 108 presupuesb08 
asignados est-n asignados en forma global para los tres cultivos bajo el 

rubro "test'-nosas de grano comestible". 
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El valor calculado de t para 1973 es 0.34, es decir, no hay diferencia signif -

4E>cativa entre Yi y Xi • 

Se hicieron 108 mismos calculos para el período 1970-74 con la siguiente estima-

cian de beta: 

tc • 0.38 

Los resultados anteriores indican, de acuerdo con el patran utilizado, que la as g-

nacian presupuestal para 108 cultivos seleccionados se hizo de acuerdo a las prioridade. 

establecidas por el gobierno nacional. I 

Es interesante, sin embargo, estudiar mis de cerca aquellos cultivos en los cual+. 

no coinciden 101 lndices y enfocar la atencian en las variables que pueden estar inci-i 

diendo en la discordancia. Tomemos el índice presupuestal de 1973. El caso menos extfe

mo de discordancia (Cuadro 14) estA dado por la catla de az(icar. Para este cultivo, e1 1 

I 

índide de prioridad es 7. 
, .-. La asignacian presupuestal dentro del ICA es 8 pues las emp*e-

4I)sas agro-industrleles hacen su propia iavestigacian. 

Otro cultivo con discrepancia es papa. El índice de prioridad es 5 (baja prioril 

dad) y el lndice presupuesta es 2 (alta asignacian). El efecto de las características: 

de nutrician p empleo, balanza de pagos y ventaja ca;parativa son relativamente bajos c~ 
I 

parada con 108 otros cultivos. mientras que en el presupuesto figura como plantas tube1 

rosas, en las cuales existen otros cultivos presupuestales, ademls de la papa. 

un error de 101 datos b'sicos. 

Otra discrepancia esta constituida por "leguminosas de grano comestibletl
• 

Este eSI 

La re.! 
I 

visian de los lndices indica que existirla dn error de asignacian presupuestal, es deCir' 

que a elte tipo de cultivos se debería dar mayor tmportancia dentro del prelupuesto de I 
investigacian. Las caracterlsticas dS importantes. en el lndice de prioridades, son! ¡ 

nutrician, diltribuci3n del ingreso, balanza de pagos y necesidad de iavestigaci6n. 

Otras consideraciones son posibles con la comparacian de los dos lndices. Los 

sultados demuestran que un lndice de prioridades como el construtdo puede ser 4tt1 en 

la toma de decisiones para asginar ds eficientemente los recursos de lnvestigacian. Es 

necesario, sin embargo, constutr el lndice con dS variables y examinar dS .afiondo 
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de prioridades. 

I 
Indice 

I 
o Cuadro 14. C1a.ificaci6n ordinal* de 10. Indices de presupuesto aSignado y de 

Cultivo Orden .egda Promedio Orden segda Asignaci6n Orden seg4n 
Presupuestal 1910-74 Presupue.tal 1913. Indice de 

Prioridade. 

Maíz 1 1 1 I 
I 

Papa 2 2 5 I 
I 

Frijol, Lenteja, Soya 3 /' 4 2 I 
I 

Arroz 4 5 6 
I 
I 

Cacao 5 3 3 
I 

Algod6n 6 6 4 I 

I 
Trigo 7 7 8 I 

C) Cana de Az6car 
I 

8 8 7 

I Tabaco 9 9 9 I 

Cebada 10 10 10 I 

I 

* Orden de.cendente en importancia dentro de las ,prioridades presupuestarias aS:lgnadaa1 
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la. cifra. ba.icaa. I 

~ Se debe ".istemarizar" la determinaci6n de 108 valore. 
i" \ 

de ponderaci6n y fiJl-p . 
_nte, ordenar las "actividade." de inve.tigaci6n de acuerdo con la mayor o menor imp r-

taneia de los criterio. tenido. en cuenta. 

6. CONCLUSIONES 

6.1 Acerca del .i.t .... actual 

El sist .... actual de aSiguaci6n de recursos para investigaci6n, que ha e.tado e 

funcionamiento po~ vario. aaos, si bien ha producido en algunós cultivos como arroz, sr

ya y algod6n elevada. ta.as de rentabilidad social*. no posee las herra.ientas suficien

tes para predecir el efecto de la tecnologla, en variables socioecon6micas involucrads~ 
en la. _tas de desarrollo del gobierno, diferentes al aumento en producci6n y product~
vidad. 

En t'rminos generales, se puede decir que el criterio(para asignar recursos entrt 

proyectos) basado en las asignaciones de aaos antetiores, no es del todo racional -co,o 

punto de partida - pues a veces no se justifica mantener ciertas relaciones entre aSig~ 
naciones para diferentes proyectos. Adem4s, con este sistema se favorecen los proyectra 

ya implantados, cuyas necesidades de investigaci6n no necesariamente son iguales a lasi 

de proyectos nuevos o _nos desarrollados. 

El preciso coneeder mayor divisi6n de trabajo, en el proceso de toma de decilio-

nas y ssignaci6n de recur.os. Por 10 anterior, se sugiere que el nivel decisorio uact -

nal correspondiente a CONPES, DNP y DGP s6lo opere en la asignaci6n de recursos hasta i 

el nivel de progra .. , dajando la decisi6n de asignaci6n de recursos entre Proyectos al i 

ICA*t 

~----------------------
* En t'minos de su contribuci6n econ6mica, medida como una relaci6n entre costos de 

ve.tigaci6n, y el aumento en el valor de la 
riedades y practicas de cultivo mejoradas. 

producci6n debido solamente al uso de va r 

**Sin deterioro de Informaci6n suplementaria, a nivel de proyectos y a4n de actiVidade.
r 
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6.2 Es necesario establecer un nuevo siatema? 
I 

La condici6n general de que un nuevo aistema no sea muy costoso ni diflcil de op~· 

4E)rar, sumado al hecho de que realmente bride resultados sinificativamente superiores a11 

sistema existente. justificarla su imp1antaci6n. M4s a4n, habría justificaci6n si ese I 

sistema habría de brindar criterios claros para aSignar un recurso que sea cada vez ma. 
escaso. A continuaci6n. se describen algunas ideas sobre condiciones que debería tener I 

el nuevo -'todo. 
I 

En primer lugar. el hecho de establecer critetios y prioridadea, a nivel de pro-I 

yecto. no garantiza que las actividades investigativas contribuyan al logro de laa met~. 

de Desarrollo del Gobierno. 

Lo anterior ea cierto si el nuevo aistema usa como ponderaciones algunos criteri1. 

a nivel de proyecto que correspondan a meta •• ocioecon6mica., sin llegar con,'atos al 

nivel de actividad. Si, por ejemplo, una de 1aa metas del gobierno e8 crear empleo prJ. 

~ductivo y el cultivo X ea el que mayor empieo genera y por consiguiente, ae le asigna 

mayores disponibilidades financieras, es posible que: 

a) Tenga un nivel tecno16gico suficientemente avanzado como para no ser prioriuJio 

en Investigaci6n. 
i 

b) Es pOSible que la tecnología que se produzca sea trabajo-ahorrativa*, en cuyo faso 

a4n d4ndole dinero por ser prioritaria frente a otros proyectos, no contribuya a la met~ so-

cial de empleo. 

Por lo anterior se considera que la asignaci6n de recursos a nivel de proyecto de e 

constatar si las actividades de investigaci6n contribuir4n al logro de aquellas metas qe 

hicieron al proyecto prioritario. Sin embargo antes de esto debe elegirse un criterio olgru

po de criterios que permita determinar si el proyecto en cuesti6n tiene un vacíó tecnol,sic, 

que" justifique" la asignaci6n de recursos para au inveatigaci6n. Obviamente la gula b"ica 

Clser4n las metas y objetivos de desarrollo del Gobierno. Por ello se cree que el sistema Inuevo 

de asignaci6n de recuraos debe eatar en capacidad de responder preguntas como las 8igUi~ntea: 
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a) Qud productos o especies animal,e. tienen problemas que el ICA pueda resolver r
~iante su investigaci6n? 

b) Qud problemas* son los mas ltmitantes, cuAnto vale su soluci6n y en qud plazo de 

tiempo? I 
I 

c) Cudl es el tmpacto esperado sobre lal metas del gobierno (teniendo en cuenta ¡U 
grado y COItO de adopci6n por los agricultores)? 

Un productolPuede tener proplemas de mercadeo para disponibilidad de crddito, baja 
! 

adopci6n tecno16gica y otros, pero, en realidad, la variable que decide la asign8ci6n 1e 

recursos para Investigaci6n debe ser la Tecnología que sea aplicable. 

I El nuevo sistema debe ofercer la capacidad de distinguir entre prioridades a largo, 

mediano y corto plazo, ya que, por ejemplo, un cultivo como el algod6n actualmente ~n ~o
lombia requiere el empleo de variedades de maduraci6n no uniforme, a fin de contribui!4 

al empleo bien distribuído de .mano de obra pero, si las tendencias de oferta de mano del 

CObra a largo plazo, haceníprever una escasez de dsta, el proyecto debe inclutr, dentro e 

el 

SUI objetivos a largo plazo, la obtenci6n de variedadel de maduraci6n uniforme. 

la alignaci6n anual debe considerar la inversi6n necesaria para mantener 

l6gico en un cultivo, expresado en tdrminol de creaci6n de variedades de reemplazo. 

Un punto bastante arduo, en el nuevo listema que se disefta, es el de la predicci6f 
I 

acerca del efecto de las actividades investigativas en las metas socioecon6micas de desr-

rrollo pues elte efecto depender', en su mayor parte, del grado de adopci6n de la tecno~o

gta producida o Este factor eatar', principalmente, en funci6n del rendimiento esperado\de 

la nueva tecnologta y del costo de su aplicaci6no B'sicamente, el productor sustituir't 

dentro de su funci6n de producci6n p aqudl que m4s se ha encarecido en relaci6n con los ó-

I tros. Pero, c6mo predecir el grado de adopci6n? 

Dentro de este concepto, quiz's, el nuevo sistema debiera tener en cuenta que lal 

tecnologtas que se producen son de diferentes tipos y características y que, igualmente 

* Estos problemas, en general, se refieren a rielgo en la producci6n, productividad de 
insumos, o productos y características. y composici6n de los productos. 
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J 
I 

afectan en forma diferente al capital, tierra, trabajo y rendimientos. Las clases d~ 
I c> tecnologlas son, en general de Indo le bio16gica (semUlas mejoradas, razas de ganado)i' 

mec.nicas (utilizaci6n de cosechadoras, sembradoras ••• ) qutmicas (aplicaci6n de pesti~ 

cidas, fertilizantes y plaguicidas) y agron6micas y zootfcnicas (practicas de cultivol 

I 
y de manejo). 

I 
I 

Las tecnologías de índole bio16gica requieren la inversi6n de poco capital. sonl 
I 

ahorradoras de tierra y dependen del producto obtenido por lo cual pueden tener un eficD 

to negativo o positivo sobre el trabajo; así mismo, aumentan significativamente los r,n

dimientos cuando se aplican dentro de un paquete tecno16gico integral. Las tecnologl~s 

mecanicas son intensivas en capital y sustitutivas de mano de obra; son casi neutrale~ 
I 

en uso de la tierra y en la mayor la de los casos. no aumentan significativamente los i 
I 

rendimientos. Las tecnologías químicas son intensivas en capital y mano de obra y ahor 

rradoras en uso de la tierra, aumentando tambifn los rendimientos. Finalmente, laa teh-
I C> nologla. agron6micas y zootfcnicas no requiren caai capital-, son ahorradoras del recurfo 

~ 

tierra, intensivas en trabajo y aumentan significativamente los rendimientos. 

Bajo la situaci6n de una nueva tecnologla, la productividad marginal de uno o de! 

varios insumos (Si se mantienen constantes las cantidades aplicadas de los miSmos) pue1e 
I 

aumentar, disminuir o mantenerse en el mismo nivel. Si un productor maximiza benefici9s, 
, 

cuando la cantidad de cada insumo asegura que el valor de su producto marginal es iguall 

I 
a su costo marginal, la nueva tecnología puede resultar en un mayor, igualo menor uso i 

de cada factor y por consiguiente, en un mayor o menor cumplimiento de las Metas de De-I 

sarrollo.* I 
I 

I 

----------------------------

I 

I 
I 
I 
I 
I 

* En cada zona o regi6n existen, a su vez, diferentes condiciones de oferta y 
insumos. Esto significa que un cambio tecnol6gico tiene, a su vez, efectos 
diferenc ia les. 

demanda. 
regionale~ 

I 
I 
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En 1961, cuando las fundaciones Ford y Rockefeller decidieron unir sus eSfuerzbs 

4E) para el establecimiento de un centro internacional de investigaciones y de adiestramken

to, que 8e dedicar!a al desarrollo de tecno10g!as que permitieran incrementar la pro~uc

tividad y la producci6n de alimentos en el Sudeste de Aeia; se apoyaron en las recoarn

daciones de un grupo de notables científicos para decir acerca de loa objetivo, las triO. 

ridades y los recursos que permitirían la operaci6n eficiente de una inatituci6n inttr

nacional cuya acci6n p~ipal estaría orientada al cultivo del arroz. As!, en 1961~ 

I naci6, El In8tituto Internacional de Arroz (I11U). eatableci4ndose un mecanismo para: 

decibir aobre lal prioridades y el apoyo econ6mico a las investigaciones, el cual se l 

puede considerar como un antecedente hist6rico para la nueva modalidad de la investi4 

gaci6n agrlcola internacional, destinada a contribuir al mejoramiento de las condici9-

nes de vida de los habitantes del mundo, particularmente de las regiones de menor del 

sarrollo econ6mico. 

Posteriormente, en el ano 1963, se establece el Centro Internacional para el 

Mejoramiento de Ma!z y Trigo (CEMMYT), un centro de investigaci6n agrlcota interna-

ciona1 enfocado al delarrollo de metodologías "s eficientes destinadas a elevar la 

productividad y la producci6n del .. lz y el trigo. La decili6n de la. fundaciones 

Ford y Rockefeller para apoyar este nuevo esfuerzo, posiblemente, se fundament6 en la 

gran fmportancia mundial de e.tos cereales, de su amplia aceptaci6n para la produc -

ci6n y el consumo y en la diversidad de los problemas lfmitantes de la productividad 

de estos cultivol, cuyo resultado era una baja producci6n mundial de los mismos. A- I 

de"s, en el caso del CIMMYT, 8e contaba con la base inicial de un equipo de cient!- I 

ficos especializados y con materiales prometedores, resultantes de la8 actividades de~ 
progra .. cooperativo de investigaciones agr!colas entre el gobierno de Mextéo y la FuJ. 

aaci6n Rockefeller. I 

Casi simult_neamente, en el aGo 1966, se plantea la necesidad de crear dos ce n- I 

tros internacionales en los tr6picos del mundo para el desarrollo de investigaciones 

que permitieran acelerar la utilizaci6n de vastaa _reas de Amarica, Africa y Asia en 
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la producci6n de alimentos, p.ra tratar de hacerle frente al especto del hambre que 

amenazaba, y e. ya un_ terrible realidad, a un amplio sector de las poblaciones de 

eltas regiones. 

Los Doctores Roberte y Hardin, a fines de 1966, esbozaron en un documento' bisi o 

una propuesta para la creaci6n del CIAT, en la cual se suger!a la iniciaci6n Stmulttra 

de dos trea. de actividades de iuve.tigaci6n, una en cultivo y otra en g.n.der!. de 

carne. E.ta fui l. primera oca.i6n en 1. cual .e incluy6 • una elpacie animal dentrJ 
I 

de los progr.... de iavestic.ci6n y .die.traaiento de un centro internacional. I 

En el documento de Robert. y Sardin .e propon!a que la. actividades del centro ~e 

concentraran en el mejoraalento de unos pocos y bien .eleccionados cultivos, en lugar! 
\ 

de diluir los esfuerzos trabaj.ndo con un grupo grande de especies. Se est.bleci6 la 

premisa de que los cultivos que finalmente se seleccionaran tuvieran un potencial de 

smplia utilizaci6n en las regiones baja. y hGmedas de 101 tr6picos del mundo y que 

fueran e.pecialmente importante. en la nutrici6n humana. 

Los criterios mencionados sirvieron de base a Roberts y Bardin para sugerir las . 

treas de investigaci6n que deberían ser consideradas, prioritariamente, en la nueva i~~ 
tituci6n. Este primer documento propone actividades de investigaci6n en las siguiente 

especies y disciplinas: 

Especies: 

Leguminosas de Grano: soya: frijol; caupl; guandul 

Plantas forrajera. tropicale.: leguminosas y graalneas 

Maíz 

Arroz 

G.nado de aarne 

Disciplina. : 

Suelos 

Pilto10g1a Vegetal 

Protecci6n Pitosanitaria 
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Coutrol de Maleza. 

Salud Animal 

Nutrici6n 

Pi'ioloa!a, Geu'tlca ., ",rod\ICcl6n AUÚllll 

Econo.!a Asr!cola 

Ingenierla Agrlcola 

Biblioteca y Docum8utaci6n 

Servicios de Iafor.aci6n 

Roberts y Bardin re.altaron la neceaidad de que, a su debido 
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centro de iuveatisacione. para el tr6pico, le diera atenci6n a otra, espe~1es de cul i-
. , 

vos importante. dentro de los siste.,. asrícolas de 108 tr6picos y .. ncio~ron dentr, 
I 

de esta catesorla a cultivo. COllO la yuca, 1. batata, el na_, l •• hortat4zas y las ~ru
I 

tes tropicale •• 

Tanto para 101 trabajos de iuveltisaci6n en las ~,pecie. vese tale, ~ .. ~ .. ' en la. ¡ ... 
pecies animalel, .e aUliere con firmeza que el e.fuerzo deber •• er fruto dala iuteraf-

.-
ci6n de cienttfico. d. diferente. dilciplina., es decir, mediante la inteír~ci6n de .l 

'J I 
quipos cientf.fico. aultidilclplinarios. . \ 

No fu' lino ha.ta finas de 1967 cuando el CIAT comenz6 a delinear sl{ formaci6n nu

rldiC., 01 firmar •• un Moaarandua de Entendu.1.nto y un Acuerdo entre .1 G~1erno d. { .. 

10mbla y la Pund.616n Bockafeller, para el eltablec~i.nto del Centro en Coloabia. Al . , 

" I 
la firma de e.to. documentos 'laui6 el acto de reconocer al CIAT la per.o~r{a jUrtdiCi¡a 

necesaria para operar en Colombia. A principio. de 1968 .e firm6 el decr. que defi~ 

los prip.cipios y prerroaativa, para el CIAT y para IU personal t'cnico y científico iuL 
¡ 

ternGcional. ¡ 

Durante la etapa formativa d.1 CIAT .e continu6 pre.tando ateoci6n al _cani-.o ¡ 
¡ 

de decisi6n .obre el prosr_ del CIAT y .u contenido, y para complementar' e.l texto det 

documento pre.entado por Robert. y Bardln. se contrataron varios de'tacado, científico. 
i a quiena. .e le, alilo6 la tarea de efectuar estudio. de factibilidad sobré a~auna. de I 



la. ¡r.a. de actividad lucerida. ea el doc~ato .e Robertl y Bardia. 

C) fu.ron de.arrollado' individual_ate o por .quipo., durante el .110 1968, habi.n.cio.e 

cubi.rto 10' .iBuiente. a.pecto.; 

A. 

B. ProBr ... de Forrajera. para Ga~do. 

luve.tilaci6n y Adie.tra.iento. 

C. Prolra.. de Ganader!a del CUT. 

luve.tisaci6n y Adie.tra.iento. 

D. Nece.id.de. de Iuveatigaci6n y Deaarroll0 

hortlcola en eol~ia 

E. Pro'r.... de Yuca 

F. Programa de Adie.tra.tento y Ca.unic.oi6n 

w. J. Z ..... y.r 

L. V. Crowder y R. E. Bla •• ~ 

J.J. G.llia, L.J. Lambourne,i 

J.T. Gallo. B.B. Stonaker y I 

lt. L. Turk 

W. Reutber 

David Ro,er. 

T. Wbit •• L. A. Doyl. Y 

Hal Altord 

Botoo .otudioo 1 la bao. 00111 .. 1 plaa~&d pi" ~~ por Roberto y Bardin .,xvl.. 
! 

ron delba.e a la Junta de Directore. del OlAT para definir l. compo.ici6n inicial dello. 

progr ..... de la instituci6n. Al c_uar forumente .u. activid.de. en 1969, .1 CI4-T 

tenr. ya el mandato de .u Junt. Directiva para iniciar la. actividade. de identifica,i6n 

y empleo de científico. para activar lo. .iluiente. prolr .... en la. siguiente. fecha. 

del .fIo _noion.do: 1 

Divi.i6n de Cienci •• Pecu.ri": Hayo 

Ganado Vacuno: Mayo 

Divi.i6n de Ciencia. Agrlcol •• : Mayo 

IAlce. Tropicale. (yuca; aa .. , batata): Mayo 

Legumino ••• Co.e.tible.: I'r!jol: Soya; e.up!; Guandul 1 

Malz y Sorlo: Bn colaboraci6n con C1KMYT. par. enlace y coordinaci6n de actividade. e~ 

la Z~na Aaclina. 

, , , 
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Arroz: En colaboraci6n con el IRaI, para el desarrollo de tecnologla aplicada a 

zonas tropicales del Continente AQericano. 

Pastos y Leguminosas Forrajera. 

Sistemas Agrlcolas 

Adiestramiento: En Producci6n de Cultivos y en Dilciplinas 

La Fundaci6n Rockefeller ofreci6 apoyar unilateralmente al Progra .. de Porcino, 

dentro de la Divisi6n de Ciencia. Pecuarias, 10 cual f~ aceptado por la Junta Direc~iva. 
Posteriormente, el apoyo f~ tambien otoraado por la Fundaci6n Ford, con lo cual se 

801id6 elte progra .. intearalmente dentro de las actividade. ba.icas de la Divisi6n 

Ciencias Pecuarias. 

Con el fin de lograr una adecuad. int;egraci6n multidilciplinaria en l.s activi -

des del Programa de Ganado de Carne le decidi6 incluir, en ese equipo, al especialist 
I 

4E) en pastos y leguminosa. forrajeras. 

En vista de la magnituQ de la tarea que debla realizar el Programa de Matz, las i 

inve.tiS&ei ..... Obro .0180 fueron di'continuada. totalmente, • partir de 1972, por .t
comendaci6n de la Junta Directiva. Igualmente, se hizo una lerie de ajustes entre lor 

equipos y dentro de cada equipo multidisciplinario, en respuelta a necesidades expres¡· • 

das por lo equipos, los llderos de 101 programas, los cientlficos individualmente o pr 

la propia Junta Directiva. 

Todo lo expresado anteriormente relata, a grandes ralgos, el desarrollo de la or-

ganizaci6n y la estructura de los programas de investigaci6n del CIAT. Ahora d.seart 

hacer una breve revili6n del proceso de desarrollo de dos de nueatros programas prior -

tarios, el de Yuca y el de Frijol (Phaseolus) ,con la intenci6n de, describir 108 mecan IS

mos que se han utilizado, en ambos cas08, para definir: 1) 101 objetivos generales de I 

~ cada programa; 2) el contenido y los objetivos de trabajo de cada dilciplina dentro dJ· ! 

cada uno de estol programas; 3) la a8ignaci6n de recursos a cada proyecto de inve.tig -

ci6n y 4) 108 adjuate. que ha .ido necesario hacer dentro de cada di8ciplina, en elto. 

programal, para alcanzar el objetivo eltablecido para cada uno. 
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Para _01 progr_", el objetivo principal ha lido el illCreunto de la productiVi. 

dad y de la producci6n, como un camino para lograr el aumento de la disponibilidad de a-
I 

limentos para los habitantes del tr6pico bajo y h6medo. Este objetivo cae dentro dello 

que el Dr. Per Pinstrup-Andersen ha catalogado como "Objetivos de Crecimiento" y ha ~ido 
¡ 

determinante dentro del proceso de decisi6n sobre prioridades de investigaci6n y de a -

signaci6n de recursos, como se discutir_ ~s adelante. 

Delcribir~ primero el programa de Sistemas de Producci6n de yuca del CIAT. 

Desde la iniciaci6n de actividades de 108 que originalmente se denomin6 Progra 

de Ratces Tropicales del CIAT. el 'nfasis se orient6 fundamentalmente hacia la colec -

ci6n de la diversidad ge~tica existente en el cultivo de la yuca (ª. 
Las exploraciones se iniciaron en 1969, se intensificaron en 1970 y culminaron en 19 

AdemAs de la yuca, se colectaron algunos cultivares de batata (Ipomea batatas), taro 

(XanthosgmB ~po) y Dame (Diolcor,a sp.) pero, la mayor co1ecci6n de germop1asma j s-

pondi6 a cultivares de yuca y a algunas especies silvestres de Manihot. 

Durante la reuni6n de la Junta Directiva, en Agosto de 1971, le t0m6 la determt¡a~ 

ci6n de concentrar los esfuerzos de investigaci6n exclusivamente en la yuca y de acelrm 

rar la expansi6n del programa de investigaciones. Esto coincidi6 con la decis16n de [a 

Canadian International Development Ageney (CIDA) de apoyar, a traY!s del Intornattonar 

Development Research Centre (IDBe). las investigaciones de yuca del CIAT o . 

Como consecuencia de lo anterior, se activ6 la contrataci6n de personal cienttffco, 

se seleccion6 el coordinador del programa y 8e organiz6 una conferencia, bajo~108 aus~i

ciol del CIAT y del IDBe, para revisar el Programa de Yuca del CIAT. Esta conferenci~ 

se efe.tu6 del 10 al 12 d. Enero do 1972 y a ella .e inVtt6 un grupo de 2S SObresaliotte. 

científicos y t~cnicos interesados en la yuca, procedentes de Ing1aterra p Canad', Est,dos 
! 

~ Unidos de ~rica, Escocia, Holanda. Bra.il, India, Mlxico» Nigeria, Sierra Leona, Ma1.a-
ga.car, Trinidad y Colombia. I 

Los objetivos de la conferencia fueron: 1) Revisar el Programa de Yuca del CIAT Iy 

.us proyo.cionel futurao; 2) Delinear una diotribuci6n 6ptÚOO do prioridad •• do inveO,i-
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gaci6n y 3) Identificar areas potenciales para desarrollar esfuerzos colaborativoso 

~ Los científicos invitados prepararon presentaciones breves para: 1) expresar 

8US ideas sobre la situaci6n de la producci6n d. la yuca en sus resp.ctivas aress; 

2) revi.ar 10. principal •• factor.s limitante. de la producci6n Y ',de la utilizaci6n 

de la yuca; 3) sug.rir las iuvestigaciones n.cesarias para eliminar los factores li-

mitantes; 4) describir .• lastatus de las investigaciones en la yuca en sus respectivas 

instituciones. .Ad..as, se di6 oportunidad de hacer un eoilentario sobre sus posibili 

dades e intereses en participar, .n un .sfuerzo d. investigaci6n cooperativa .obr. 

distintos aspectos d.l cultivo d. yuca • 

.Adema. d. los obj.tivos .xpr •• ados •• sta primera conf.rencia sobre yuca, ofrec 

la mágnífica oportunidad de conocer 1* participaci6n y contribuci6n de los cientlfic 

aSistent •• , con el objeto de sel.ccionar a los maa d.stacados para invitarlos 

mente a ser miembroa d. un COIIlit' Aa.sor d.l Progra .. d. Yuca del CUT. 
! 

El Comit' Aaeaor fu' creado d. com4n acuerdo .ntre el CUT y .l IDBC, como un Ide"" 

camsmo para evaluar crític .... nt. el avance de la. investigaclones. el valor de las con

tribucionea científica., reviaar los objetivos e.pecíficos d. loa proyecto. de invest~
gaci6n, dentro de cada diaciplina, y para .ug.rir loa ajust •• que se, deber~an hacer 1! 

el 'ufasis de cada disciplina y consecuentement., .n la diatribuci6n de la. aSlgnsci, 8 

de personal y de financiamiento, no s6lo, para la. actividades de inv.stlgaci6n a ser e ... 

sarrolladas en el CUT, sino tembi'n para los trabajo. de apoyo que •• rían ad~lantado 

en instituciones canadi.nses acad'micas y d. investigaci6n. 

Se considera que la primera conferencia de evaluaci6n del Progr ... de Yuca del 

CIAT, tuvo la virtud de ofrecer al equipo cientlfico que se .staba g •• tando y a los a -

mini8~rador.s del CIAT, criterios s6lidos para definir las prioridad. s del progra .. d 

yuca 10 cual permiti6, ademas, efectuar 108 ajuste. nec.sarios dentro de cada discipl na 

para tratar d. lograr un desarrollo d.l programa de investigaciones mas enconcordanc~a 
con las necesidad •• reales, definida. 'sta. por la. apr.ciaciones y criterios, no s6lo 

de los científicos del CUT sino tembl'n de los miembros del Comlt' A •• sor. 
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El Comit' Asesor del Programa de Yuca, inicialmente, celebraba dos 

les, una en el CLAT y la otra en Canad' pero, el avance del programa, la 

sesiones anr

madurez ale n
I 

zada en los proyectos y en el equipo de investigadores, ha permitido ampliar el perí o 

entre revi.iones a un afio. Precisamente en el mes de Enero pr6ximo se reune el Comi 

4tesor para evaluar las actividades del Programa de Yuca, tanto en el CLAT como en i 

tituciones canadienaes. Con este motivo, se efectuar' una reuni6n de dos día. en Ottawa 

I y otra de dos dla. en el CUT. 

El Comit' Asesor del Programa de Yuca.un mecanismo de ey1í1uaci6n continua, el 

cual ofrece amplias bases de juicio para tomar las decisiones Becesarias sobre los 

cambios de 'nfasiS en las prioridades de investigaci6n establecidas. Con este meca-

nismo se ha logrado tmpr~ir gran dinamismo al programa de investigaciones de yuca. 

La acci6n del Comit' Asesor ha tenido, ademds, la virtud de propiciar la inter-I 

acci6n entre los miembros del equipo de inve.tigadores de yuca, tanto del CLAT como d~ 

la. instituciones canadienses, creandose un verdadero equipo multidi8ciplinario con I 

buena coordinaci6n y con enfoque claro, cuyos resultados han sido extraordinarios y er-

tan a la vista de todos. . 

Veamos ahora el desarrollo del programa de Sistema de Producci6n de Fríjol del 

ClAT. 

Como ya se indic6 anteriormente, el programa de actividades indicado iniCialmente 

para el CLAT. en el documento de Roberts y Hardin, seftalaba que los trabajos de investi-

gaci6n se deberían enfocar al mejoramiento de las siguientes leguminosas de grano: so a, 

fríjol, caup{ y guandul, las cuales se consideraron de mayor importancia para el tr6p co 

bajo y h6medo. De hecho, esta recomendaci6n sirvi6 de base para el mandato inicial d 

la Junta Directiva al Director del CLAT mediante el cual se autorizaba la iniciaci6n je 

trabajo de investigaciones en las leguminosas de grano, sugeridas por RobertB y Hardi •• 

~ El programa de Leguminosas de Grano del CLAT se inici6 formalmente en 1970, con r 
plan de actividades exploratorias y con la participac16n. inicialmente, de un estudiante 

graduado quien, a la vez que desarrollaba algunas investigaciones en soya, la. cuales 
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posteriormente le sirvieron de b •• e p.r. su disertaci6n doctor.l, inici6 l. introducc 6n 

y ev.luaci6n de germopl .... de fríjol y de caupí. 

A fines de 1970, Roberts present6 un trabajo .1 Grupo Consultivo sobre Investig cio-

nes Agrícol.s Internacionales, sobre "Legumino.a. Comestible.: Recomendaciones para e p.n-

dir y .celerar las investig.ciones tendientes a incrementar la producci6n de algunos • 

• stos cultivos de alto con~enido proteínico". Este es un documento valioso y en el s. 

I recomienda dar atenci6n prioritaria a seis especies de legumino.as comestible. y se s •• 

giere que el CIAT debiera ser re.ponsabiliz.do de la tare. de mejorar y promover Sistj

mal eficientes de producci6n de fríjOl, actuando en col.boraci6n con otros programas i

mil.res en el mundo. 

El .no 1971 e. marco par. dos hechos signific.tivos. En primer lug.r, el B.nco. 
i 

Interamericano de Des.rrollo (BIC) tntegra un Comit' Asesor Especial compuesto por re-

conocidos cientificos agrícola. latinoamericanos, a quienes se les d. la mi.i6n de re 

comandar prioridades p.ra 1. iDVe.tigaci6n .gricol. en Amarica Latina. E.te comit' c w 

loca el fríjol en un puesto destac.do entre los renglones de producci6n de mayor impo -

tancla par. Amaric. Litina y recomienda .e .poye el de •• rrollo .celer.do de investiga ¡ 

ciones en fríjol. El otro hecho destacado es que l. Junta Directiva del CIAT, en se8 

extraordinaria cODVocada par. definir aspectos de prioridades de investig.ci6n, decid 

que sea el Frijol (Phaseolus vula.ris) la Gnica especie dentro del grupo de Leguminos s 

de Grano comestible, que recibirla atenci6n prioritaria en aspectos de iDVestigaCi6n para 

el desarrollo de siste .. s ...... eficiente en producci6n. Cabe mencionar que esta decis~6n 

la t0m6 la Junt. Directiv. del CIAT, despu'. de ponder los proyecto. sobre frijol y s '-

bre Frijol y Soya que se le present.ron. 

A partir de esta decisi6n de la Junta Directiva del CIAT. se acelera l. expansi 

el del Programa ,de Frijol y se contrata el personal adicional necesario para l.s activida!", 

des correspondientes de iDVestigaci6n. 



En 1972, casi stmult.neamente, se celebran dos trascendentales reuniones 
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in~erl 
! 

nacionales, una la del Grupo Asesor de Proteínas de la Organizaci6n Mundial de la 

Salud/UNICEF/FAO, celebrada en Roma, en la cual se recomend6 la aceleraci6n de las ih-

I vestigaciones genlticas y agron6micas para elevar la producci6n y mejorar el valor 

nutritivo del fríjol. Por otro lado, la Reuni6n Regional d. la FAO para ~rica Lat~

na, se celebr6 en CaU, Colombia, en la cual se reconoci6 el fríjol como un reng16n i 

importante de producci6n y se recomend6 que la FAO diera atenci6n prioritaria a su J. 
joram1ento. 

Los antecedentes anteriores se han mencionado para resaltar la gran preocupaci6n 

e iute" ... nife.tado. en diferonte •• ectore. y entidades por apoyar y peomovor el ~. 
joramiento del fríjol. A eltas acciones podemos agregar la recomendaci6n ofrecida, t 
comienzos de 1973, por la Comisi6n Especial del Comit' T'cnico Asesor (TAO) sobre la i 

necesidad de organizar ~D programa cooperativo regional en ~rica Latina, para el mJ. 
joramiento del fríjol. 

Dado el inter's expresado en forma tan amplia y por tan diversas entidades 80b e 

la necesidad de acelerar la. iuvestigaciones tendientes a mejorar la producci6n y el 

valor nutritivo del frijol, el CUT organ1z6 un Seminario sobre "El Potencial del Fr 

y de Otras Leguminosas Comestibles en Amarica Latina y el Caribe" o Este seminario, al 

cual asisterion 150 investigadores procedentes de 20 pa1ses, se celebr6 en Cali del 2~ 
de Febrero al 1: de Marzo de 1973 y tuvo como objetivos los siguientes: \ 

a) Considerar el status de la investigaci6n y de la producci6n de leguminosas d. 

grano comestible en ~rica Latina y el Caribe. 
\ 

i 

b) Conocer cual es el papel de las instituciones nacionales en el mejoramiento re 

la producci6n, el mercadeo y la aceptaci6n de las leguminosas cODlÍ8stibles en
i 

la regi6n y 10. mejore. caaino. para coordinar la. actividad •• d. inve.tigact,n. 

desarrollo y adiestramiento. 

e) Identificar lal prioridades en las actividades de investigaci6n, adiestramiel. 

to p producci6n y distribuci6n. 
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d) Definir las oportunidades específicas para la participaci6n y la contribucifn 

de las organizaciones internacionales a los esfuerzos de las instituciones D4c 

cionales. 

e) Estudiar el funcionamiento y el apoyo a los proyectos especifico •• 

f) Tratar de establecer una cadena efectiva de colaboraci6n institucional e in1i

vidual para el desarrollo de investigaciones cooperativas y para ':el interc., ... 

bio fluido de la. ideas y de los materiales. 

Se puede considerar que este leminario brind6 pautas de organizaci6n y definic~ 

de prioridades al programa de fríjol del CIAT. las cuales permitieron aglutinar al equi

po de investigadores y afinar los objetivos del programa, en general. y de 101 proyec~os. 
en especial. 

I 

Como resultado del Seminario de Enero/lebrero de 1973 se estableci6n un grupo dr 

trabajo ad hoc. el cual formu16 una propuesta para el establecimiento de un programa ! 

cooperativo de inveatigaci6n de frijol (Phaaeolua vulgaria) para la ~rica Latina y ~l 
Caribe. para ler presentada al TAC con una solicitud de apoyo econ6mico para IU funci~
namiento. El CIAT no consider6 que esta primera propuesta conducirla a un programa efi

ciente de cooperaci6n. dado que sugería disociar las actividades de iDV8stigaci6n de ta 

de coordinaci6n. Por esta raz6n. el equipo de investigadores de frijol del CIAT prep4a 

r6 una contrapropuesta, la cual f~ finalmente aceptada por el TAe y la re.ponsabilid~d 
global del mejoramiento del frijol f~ asignada al CIAT. Tambi'n. ae obtuvo el apoyo I 

economico d,l BID para acelerar las actividades de inveatigaci6n y dlipadi.stramiento ,a 

aspectos de frijol ea ~rica Latina. 

Un punto de coincidencia entre las propuestas presentadal al TAC, la del Comitf 

() ~ l!!!5. y la del CIAT, ea el eatab1ecimiento de un eomit' A.eaor del progr_ de friJOl!. 

cuya funci6n serta la de evaluar las actividades de investigaci6n y adiestramiento y I 

delinear la asignaci6n de prioridades de investigaci6n y promover la coordinaci6n genet 

ral de actividades. 
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Con el fin de evaluar el avance de 10át4abajo. de inve.tigaci6n de frijol que 

~ habla desarrollado el CUT hasta Octubre, de 1974, se organiz6 una conferencia de eva-I 
i 

1uaci6n a la cual aaiatieron 11 cientificos procedente. de 11 paises. Esta conferencta 

tambiEn sirvi6 de base para definir la composici6n del Comit' Asesor de Programa de Fil
jol, el cual qued6 integrado por cuatro miembros de pataes latinoamericanos t uno de lqs 

Estados Unidos, uno de la regi6n de Europa/Africa y un miembro del CIAT. Se espera qJ. 
este comit' actu' con absoluta libertad, con amplitud de criterio, para establecer 10~ 

I 

mecanismos que servir_n de base para el procelO de definici6n de prioridades y la cOJes-

pondiente asignaci6n de financiamiento a las disciplinas que integran el programa ge -

ral de mejoramiento de frijol y los proyectos de actividad específica, dentro de cada 1 

disciplina. 
I 

De la informaci6n anterior se desprende un hecho c0m6n. Las deci8iones sobre la¡ 

a.ignaci6n de los recurso. di8ponib1es para la inve.tigaci6n en el CIAT han sido hechas 

e> por diver.o. componente. del si.tema y le han basado en muy divers08 elementos de jUi.! 

cio. La Junta Directiva, 108 administradores de progr .... , lo. ltderes de los eqUipos¡ 

cientlfico., lo. mismo. equipos cientificos, asl como los científicos individuales, har 

participado en una forma o en otra, en este complejo pero interesante y valioso proces~. 

I Es igualmente evidente que diversas entidades externas a nuestra inatituci6n tamt 

bi'n han sido determinantes en el proeeso de decisi6n de ,prioridades y de asignaci6n d~ 
recursos. Las instituciones donantes, el Grupo Consultivo, el TAC, los Comit's Aae.or'. 

específicos, los Coadt's Especial •• de Estudio, 101 científicO' destacado. que DOS Vi'i" 

tan peri6dicamente, la. opione. y demandas de las instituciones nacionale., etc., son tan 

8010 unos poco. ejemplo. de la. entidades que, en una forma u otra, han inf1utdo y con l. 
tributdo a dar la estructura actual a 10. progr .... del CIAT. 

~ Obviamente, los camino. utilizados por el CUT para tomar las decisiones sobre 11s 

prioridades de nuestra. actividades de investigaci6n, COllO una base para la aSignaci6n : 

de los recursos necesario. para realizarla., no .on lo. ma, eficiente. para este propos~to. 
I 
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Tampoco se pretende que deban ser; ejemplos 4nicos a seguir en el futuro por nosotros 

misDOs o por otras entidades de investigaci6n sean ellas nacionales o internacionale o 

ConsideraDOS muy necesario el mejoramiento de la eficiencia en la obtenci6n de la in 

formaci6n pertienente y necesaria, que deber' servir de base para el de.ar.ollo de 1 s 

metodologías que se deberan aplicar en los procesos de decisi6n de prioridades y de 

signaci6n de recursos en la iavestigaci6n agropecuaria. A este respecto p quiero hac 

referencia al trabajo que presentara el Dr. Per PinstruPQAndersen, eUlel cual se pro. -
! 

na un modelo que ha sido de.arrol1ado por el Dr. Andersen con la colaboraci6n de un ~-
po de sus colegas del Programa de Economía Agrícola del CIAT, modelo que se espera pe -

mitira mejorar la base de informaci6n para la a.ignaci6n de recursos. Seguramente q 

la metodología sugerida por el Dr. Andersen y sus colaboradores contribuir. a lograr 

la eficiencia en este campo que todos buscamos y deseamos. 
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l. lS'1'I.umJBA Y AlTlCIDDDS y Inrique Ampuero * 
Descripci6n General 

11 Iutituto Nacional de Iuvestisact.o.s Asropecuarias, DlUP, es una i.tituc~6a. 

aut6noma, adscrita al Ministerio da Agricultura, con rapresantaci6n jurldica y patrir 

aaaio propio. 11 presupuesto da DlIAr .e asigna aaualmente o biaaualaente en el pre~ 

supuesto dal Istado. 

ta -'xt.a autoridad administrativa dal I1IAL es el Co.ejo de Adaintstraci6n, 

coapuasto por el Ministro de Agricultura y Ganaderta (quien 10 praside>, un Presidenr 

ta Alterno, un representante da los asricultores y vocales qua son representantes de~ 

Ministro de Finanzas, dal Presidente de la Junta Nacio .. l da Planificaci'n y Coordi-i 

.... 1'" Bccm&d.c •• cid .. _ ..... 1_1 ... r_ato '1 ... 1. Corporacl'" r_ter •• ac1or 

.. 1. . . 

11 Consajo de Adaintstraci6a. tra.a la poUtica da iuve.tiSacian dal DtIAr I api

ba la _rcha t'cnica y aclaintstrativa del Instituto. orienta las inver.icme. y ratiffca 

la creaci6n da nuevo. prosr .... dentro dal contexto del Plan Naci ... l da Desarrollo 

del Icuador. 

PIOCIDDlIlNTO PAlA lA TCIIA DE DlCISIOIIIIS DI ASIGMACICB DI IICUUOS 

Las prioridades gua baa pidado la Aa1paci6n de Recurso. 

11 DlAP sa cre' en el e., 1962, adquiriendo la responsabilidad de oraanizar, i 

pODer a ... rcha y desarrollar la iavastisaci6n asropecuaria nacional. _te. d. la 

creaciande1 Iutituto. la. labores da iave.tiaacih e.taban repartida. eatn varia •• 

antielades p"lica •• cada ua.a enfocando .u trabajo ea areas ele propiO iatar's y lle-

vaado a cabo la iava.tisacian, COllO actividad .ubordinada a su. reapo.abiliclade. pr· 

* Director General, laatituto Nacional ele Inve.tisacto.s Asropecuaria., Ecuador 

1111 autor desea expre.ar su asradecimiento al Dr. Michaal Schwart., ai"'ro ele 
la Misi6a da Asistencia T'cDica da la Uaiversidael ele Florida, por s .. valiosa. 
s\ll8HBCias. 
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pri .. ria.. Bajo e.te .i.t ... , la. entidad •• funcionaban ai.ladamente, con per.1l 

e inatalacione. cuya orientacian principal DO .ra la iuve.tigaci6n. . 
i 

Cuando el IBUP inicia .u actividade., 10. directo~. a.igaaron, COllO .u pti-

mera funci6n. la cr.acian de una iaatitucian •• pecializada en labore. de inveatig -

ci6n, con .uficiente competencia para afrontar la. nece.idade. del sector agropec rio 

y .. nt.ner UD alto niv.l de capacidad t'cnica, a largo plazo. rara realizar e.te tra-

bajo el IBlII .... la tres Obj.tivo. prioritarios, en .u etapa inicial: 

- La .elecci6n, capacitaci6n y eatructuraci6n del penonal t'cnico 

- 11 desarrollo de la infra.atructura para llevar a cabo lo. progr .... de 

iuve.tigaci6n 

- La creacian d. un ambiente de estabilidad institucional ; de e.tfmulo pe a 

.us t'cnico •• 

Isto. tre. ob j.tivo. continuaron .i.ndo el prop6aito fund_ntal de 10. di 

tore. de IBUP, durante 10. primeros diez ano. de funcionamiento del IDatituto. ra 

lograr 10. do. primero. objetivo., la instituci6n busca la a)r~a y as •• orta de aq¡. -
lla •• ntidade. interaacional •• con mayor .xperiencia y hubieran alcanzado .yor , . to 

i 
en actividades .illilare.. El tercer objetivo s. ha logrado con la cooper.ci6n del 

Goblerao .ac1oD&1 el cual bol .abielo aproctar, 110 ool_ote la iIIportaocla que ti.+ 

un instituto de iuvestigacl6n en el progreso econ6aaico y social de un pata, sillO t~ 

hi.o 01 hecho de que .u otectiv!.cled elepeDclo, ao arao perte, ele OU aut.....r. fl1006rl. 

ca y admini.trativa, aj.na por completo a los vaivenes transitorios de la poUtica, 

a los cuale. el .ector p4bllco .e expone con alguna frecuencia en .Aaafrica Latiaa. 

El mecanismo de Toma de Decisione. 

La Direcci6n General del INIAP mantiene una polttica flexible en 10 referent¡· 

a a.ignacian de recursos e.peciales a proyectos y programa. o Tal asignacian .e ha .• 

con ba.e en la mayor efectividad que muestran tale. programas, ya •• a valorada por 

la calidad del personal t'cnico responsable. por las contribuciones y resultados ,)1 -

t¡;,n· 



obtenidos en los proyectos en marcha, o bien, por nuevas necesidades 

3 I 

suraidas durante 
! 

el período de duraci6n de los proyectos. l· 

Por medio de reuniones anuales de revisi6n de progr.... y discusione. quinq ena~ 
le. de evaluaci6n de objetivo. de los progr .... ; evaluaciones peri6dicas del estt. 

de preparaci6n del personal y reaUzacione. obtenida., •• logra formar criterio. r 
i 

parte de las autoridades del In.tituto D para e.timar las necesidade. de un programa 

y ... co .... cuollCia. ajustar 1aa •• i~ioM. d. recurooa _o y f{aicoa. I 

A estas reuniones peri6dica. de evaluaci6n .e invita a agricultore. D lídere' 

cIo1 o.ctor .. ropoc .... rio y directi_ do iDltituciODO ... ropecuaria. villCu10daa c, 

cada progr ... , incluyendo a los directivos de la. diver ... dependencias del Minis,. 

terio de Agricultura. 
I 

La oficina del Director General del INIAP elabora la proforma presupuestaria 
! 

para el afto siguiente, recogiendo e integrando las necesidades físicas y de peraJal 

de los diversos departamentos de las I.taciones Experimentales. Lo. Jefes de Pro ra-

ma y de Depart .. nto, en cada una de las Istaciones Experimenta le. , preparan sus r. .. 
pectivas proformas, la. cuales son remitidas posteriormente a la Direcc16n Genera .0 

El Conaejo de Adm1nistraci6n revisa y aprueba la proforma presupuestaria 8i~ndo 

1uelo ouvtad. a COIlIid.raci6 .. d. la Direccida .aciona1 de Pre.upuo.to y de 1. JUIl~a 
.acional de Planificaci6n Icon6mica. 

Loo Jof.a cIo Progr ... y cIo Depart ..... to. deb ... ocaeter a cOIlOideracida de 1, 

Direcci6n General y Consejo de Adm1.nistraci6n a mas tardar en el me. de Diciembre i 

101 proyecto. de iuvestigaci6n q~ intentan realizar en el siguiente afto. 

gramaci6n debe guardar relaci6n con la proforma presupuestaria del INIAP o 

Eata prt· ... 
Ajuuta 

la preforma preaupuestaria, la Direcci6n General debe pre.entar a la. autoridades ra

cionale. un justificativo de objetivos de cada programaD proyectos Y posibles real za-

cione. o 



Bn el M. de B .. ro, de cada afio, el Gob1erao 11"'1"",,1 publica en el b&l':.1 Ofi· 
, i 

cia1 la Ley d. Pre.upue.to que contiene la a.ignact6n que .e ha otorgado. a cada ir' ti

tuci6rt. Con ba.e en la .uma a.ignade el COIlit' T'cnico del nna:t~ compue.to por ,o. 
i 

Directore. de E.tacioae. ExperiMntale., Subdirectores y Director Acbaini.trativo t •• e 

re6Den para hacer 10' reajuste, Decesarioa, d. acuerdo con 188 prioridades e.tab1~Ci
da. en la Proar_ci6a Jlacional de Iuve.tiaaci6n. Bn e.a reunian •• revi.an la. ,e

ce.idades fí.ica. de de.arro1lo de la. E'tacione. Experimentale. y la. creaciones ~ 

nuevo. cariO'. Ante. de celebrar e.ta reunian. cada Director de E'tacian ha tenido 

una d1.cual6n con loe Jef. de Praer... para e.tab1ecer 1.. pr10r1dede. de ceda p~a. 

... Por lo _ao' ..... ve. ceda Olio •• e lleva a cabo ..... refo ..... del p .... upu •• to t. 
aumentar la. di.ponibi1idad •• de las partida. que e'tan agotada. y de ser .. ce.ario, 

I 

hacer transferencia. de recurso. de partidas .obrante. o El Comit' T'cnico del IN:;r 

participa en e.ta. deci.tone.; el Con.ejo de Admini.traci6rt de IRIAP aprueba final; 

Mnte la reforma y ,.ta e, remitida inmediatamente a la Direcci6n de PreJUpue.to pr' ra 

.u aprobaci6n final. , 

La Admini.traci6rt Central transfier •• 

Estacian para loa ga.to. aeDerale. con b .. e 

quincenal_ute, un fondo rotativo a cafa 

en .us re.pectivos pre.upue,to.. Inte~-
i naaente 11 en cada Estaci6n, el Director a'aina los recur.o. a 10' progr .... de acue.-do 

a la. DOce'ldad .. y proyecto. en "rcha. Katr.ord1nar1 ... nte •• e a1ran foado. de t. 
Admini.traci6n Central a las E.tacione,. para atender Mce'idad., urgente. o 

Grupoa e.peciale. gue expresan demanda por iuve.tiaacian 

La Junta Nacional de Plan:l.ficaci6n y CoordinacUSn Econ6mica. y el Mini.terio i de 

Agricultura y Ganadería ,l .olicitan al DlIAP que se lleven a cabo alauno. programas 

específicos de investilaci6n que .e considere son nece.arios para el país, dentro el 

contexto del Plan Nacional de Desarrollo. 
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Lo. agricultore., a trav'. de las Clmara. de Agricultura, Centros Agr{colas y 

e Convenciones Racionales, .olicitan al INIAr la iniciaci6n de progr .... de iuvesti a-

cian que coaaideren prioritario. o el e.tablecimiento de .stacione. experimentale o 

Ad .... , la. instituciones de de.arrollo regional, como la Coaisi6n d. Estud 

para el Desarrollo de la Cuenca del Mo Guay.. (CIDIGE). el Centro de lecouversi 

de Maaab{ (CBM), del Austro (CUA) 11 y otros proyectos regionale8 ,1 presentan al IN 

solicitudes para hacer iuvestigaci6n .obre el comportamiento de las nuevas variedade., 
! 

practicas de cultivo y desarrollo de sistemas de producci6n apropiados para 8U zor· 

en particular o ' 

La presi6n que recibe DnAP de 10. agricultores e instituciones de Gobierno ' 

para instalar nueva. estaciones experimentales y crear nuevol progr .... de iuvesti~ 
i gaci6n es considerable y continua; sin embargo, el INIAP ha sido cauteloso en no _1 .. 

tiplicor el aG.oro de actividado. aat •• de torminar el d •• arrollo do lo. B.taciooot 

actuales y llegar a niveles aceptable. de productividad en lo. progr .... exi.tentel. 

Una vez que e.to se ha logrado, se podrAn afladir nuevas dimensione. al Instituto, 

con ba.e en criterios .ocioecon6aico. de prioridades para el desarrollo .. 

La experiencia del INIAP en cuanto a la a.ignaci6a de recursos y de priorida 

des para la iuve.tigaci6n agropecuaria, ha sido satisfactoria. Los progr .... de i .. 

v •• tig.ci6n actualmente en marcha e.t'n relacionados con prioridades establecida. 

por el Gobierno Ecuatoriano en cuanto a producci6n de alimento. y materia prima paa 

la industria.. El desarrollo de los recursos humanos y de infrae.tructura ya permi~e 

la coaaideraci6a de auov .. octividadaa y ceatroo d. iuoeoti.oc16D ea 'reo. y zona. I 

prioritaria... 11 establecimiento de wa inst1tuci&n especializada en la inve.tiga 'i6n 

.gropecuaria ya ha .ido lograda; en adelante, el 'ntasis se pondrl en la selecci6n 

de lo. campos de iuvestigaci6n que exi~4a. en mayor grado, la atenci6n del IBIAP. 
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II. Clt.ITBIlIOS y PERSPECTIVAS·!,.I Kamal Dow * 

La primera parte de eate trabajo (Capítulo 1), puao en claro 40a hechos muy .

portantes con respecto a la asignaci6n de recursos; en primer lugar. se dia priori4ad 

a la creaci6n de la infraestructura institucional, hecho muy l6gico dado el poco tj'_. 

po que tenía la instituci6n de haberse establecido; en segundo lugar, en la asigna ian 

de recur.os a diferentes actividades, el criteri que rigia f~ el reudiatento re1ali. 

vo de cada actividad medido por 10. reeultado. o contribuciones al sector y de una . 

manera esencialmente subjettYa~.l 

El por.ODAl del lRIAP e.t' coaaciente de que •• te criterio Gatco que ha .... ,

do sus prop6sitos no puede regir la asignacian de recursos a largo plazo. En primar 
! 

lugar, los resultados o contribuciones est'n,probablemente determinados, en gran p!

te, por las aaignacicmes anteriores de recuraos, las cuales - en mucho. caso. - obe.-

decen a factores estemos o no relacionadol con los criterios que deben guiar 

terminaci6n de prioridades. 

Entre los factores externoa. es f'cil identificar dos que han influenciado lai 

aaignaci6n de recura os en el palado: 

1.. La disponibilidad de foado. de ayuda externa que, en la mayoría de 10' 

ca.os, implican la obligacian de ser usados exclulivamente en determi-

nados productos agropecuarios o programas. 

2.. La escasez de personal profesional calificado; esta limltaci6n impide 

hacer una ádecuada distribuci6n de recursos humanOa en la forma como 

pareciera "s deseable. 

11 En programa. de investigacian incipiente. una _dician objetiva de los re.ultado1, 
en t'l'IDino. de contribuci6n al sector, es muy dificil de lograr, si no ea del i 
todo imposible. 

* Profesor Asociado 11 Departamento de "J.I'ood. aud lesource Economic8". Univeraidad de 
Plorida. Jefe de la Hisian de Asi.teneia T'eniea de la Universidad de Florida 
asignada al INIAP .. 
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Con el obj.to de cofregir la influencia de e.to. factores y para poder tener 

.l_ntos de juicio que permitan una aSignaci6n 6ptima de recur.os !!. apte. hemo. 

tratado de incluir una .eri. de criterios econ6micoa y soci.le. que d •••• mo. prese -

t.r. COllO tema de discuai6n •• n este semin.rio. El primer esfuerzo de inc1usi6n d 

esto' criterios para determiJl8r prioridad. s .n INIAP f'" un tr.bajo r.aliz.do hace i 

.proxt.adamente dos .ffoaY y en el cual .e u.6 al siguient. modelo: 

PTi- ..... m 

enndonde: 

• t j-l, •••• n 

PTi - PuntaJe tot.l ~orrespondiente a 1. activid.d i 

~j - Peso relativo .Sign.do al criterio j 

Wij - Peso relativo asignado a la .ctivid.d i dentro del criterio j 

n - N6mero de criterios cOnliderados 

I 

\ 

I 

\ 

Este mod.lo permiti6 comp.r.r m actividades y ordenarlas de acuerdo .1 pun , -

je obtenido. Obviamente, este modelo e. b.st.nte crudo y simple; p.r •• er us.do e~ 

el proceso de toma de deci.iones • largo plazo, h.brí. que perfeccion.rlo. COIIO el\ 

prop6sito de este aeminario e. exactamente el de e.tudiar la f01'll8 como •• puede mel'" 

jorar el proceso de toma de decisiones. creo que vale la pena exponer y discutir 10~ 
criterioa usados y sus problemas .. 

Ndmero de Explotaciones 

Parece obvio que UD criterio import.nte para determinar su prioridad s.a el 

nGmero de .gricultores que se beneficien de un programa de investigaci6n. In los 

d.tos de censos Isropecu.rios se encuentran cifr.s de nGmero de agricultores por 

cultivo.. Sin embargo, COllO estoa cenaos se realizan.)por"lo general con interv.los 

de aproximadamente diez aftos. los d.tos en muchos casos no son corrient.s y hay que 

acudir. COllO en nuestro caso •• una encuesta agrop.cuari. con sus siguient.s d,· ri-

11 KAHAL DOW. 1973. Determinaci6n de Prioridad. s en la Investigaci6n Agropecuaria. 
INIAP .. Publicaci6n MisceU.a 10.4. Quito. Ecuador. 

I 

\ 

I 

I 

\. 



deficiencias. 

8 . 

En el caso de Ec;uaclor fuj ta.bi61.d.:LUcil "ntific.r los .gricultls 

beneficiarios y. que los datos disponibles DO diferea&iaban entre productores come -

elalea y margin.les; potlbe4éapio;,"'ent"temlaa exp10t.ciones de SO • 100 hectareas. ra-

da. con maíz e.ta ineluída la explotaci6n que tiene 80 hectarea. de .. íz comerci.1. 

10 mi.mo que la finea de 80 hectare.a de trigo en la que el propiet.rio tiene una re. 
tarea de malz para consumo de .u fa.i1ia y trab.j.dore •• 

luCidenei. en la Ba1anz. de Pali-

En la .. yorta de los patse.e latinoamericanos. la disponibilid.d de divi •• s ts 

factor importante en el des.rrollo; en igual forma. 1 ... yort. depende del .ector . 

agropecuario p.r. l. obtenei6n de esa. divi.... T81IIbi'n. en DlUchoe casos. hay una 

gran dependencia en exportaciones del extranjero para el ab.stecimientos de cierto, 

producto. (triao, por ejemplo. en p.t.es tropic.le.). Por est.s r.zones, parece lto 

aico dar priorid.d a 108 productos import.ntes en la exportaci6n o en l •• uatituci'n 

de illportaJ1ió ... s. En el caso particular del Ecuador. hay que tener en cuenta que ~:t 
se fuera a realiz.r este estudio de nuevo, t.l criterio _recerí. _nos 1mport8DCil· 

ya que el petr6leo ha aliviado bastante la situaci6n de Balanz. de Pagoso Este cr.-
i terio ee el ma. faci1 de _dir de todos, puesto que el Baneo Central lleva e.tadts~ 

I tic.s al día del comercio internacional. 

Crecimiento Futuro de la Demand. 

Este criterio se conaider6 importante de.de el punto de vista de protecci6n 

aatisfacci6n de las necesidade. futuras del conaumidor el cual tendría que p .. ar p 

con menor consumo o pncios ... altos p el fr.caso del aiate .. productivo de aument 

la oferta • la par con la demand.o La _dici6n de .ate criterio ea _nos confi.ble 

que loa anteriores ya que .e baaa en proyecciones de de .. nda afect.das no s6lo por 

la incertidumbre inherente al futuro sino por la deficiencia de eatudios de demanda 

y de conocimiento de e1a.ticid.des para loa diferente. productos. 



J 
Valor d. la Producc"! 

Iste criterio .s importante ya que refleja los pa.os hecbos y por 10 tanto,' los 

inaresos de los dif.rentes factores que contribuy.n al proceso de producci6n a.r -

~cuaria. La dificultad principal de medici6n en .ste criterio r.sid. en la ausenc a 

de datos d. pr.cios a nivel de fincaj por tal raz6n, d.bemo. conformarnos con pre 

ciol al por mayor, 10. cua1e. incluyen 10. mArg.DeI de c..-retalie.ci6n que varfar 
de producto a producto. 

I.leo d. Ha. de Obra 
I 

Una d. la. metal principales del Plan d. De.arrol10 .s la r.ducci6n d.l d ..... 

pleo y subemp1eo los cuale. af.ctan al a.ro Icuatoriano; por esta ra.6n se conaidtr6 

importante e.t. criterio. Su aedici6n se hizo a travas d.1 empl.o d ... no d. obr • 

• n nGaero total d. jornal.. por ano, para cada actividad. In un mod.lo ma. refi~do 
i 

habría que penaar en la pOlibilidad d. mas d. un subcrit.rio; por .jemp10, 10. pr¡-

duetos que requieren ma. etapas de procesamiento antes de 11 •• ar al conaum1dor fin 1 

contribuyen a pDerar empleo y a redi.tribulr el iuarelo; una _dida d. e.te factlr 

podrla ser una r.1aci6n precio final-precio de finca; el uso de elta relaci6n •• 1 
i 

eabargo, t.,licarla un buen conocimiento del proce.o de comarcializaci6n y sus poi 

.ib1e. imperfecciones para que la comparaci6n no .ea di.tor.ionada. Igualmente, ~a 

inteuidad de uso d. "no de obra. medida .n Jornale. por unidad d. luperficie en I 

producci6u, seria importante para identificar lal actividad.s que contribuir'" ma. 

a la creaci6n de nueval fuent.. d. empleo. 

I!!pacto Social 

A pelar d. IU .ran importancia, este crit.rio es el mas dificil d. cuantific. '1' 

dadas su. condicione. d. subjetividad. In.l caso del INIAP, 

como nGmero de peque no. aaricu1tore. en 101 que se refl.jarla 

d. la actividad .n .1 nivel nutricional de la poblaci6n, .tc. 

I 

•• usaron medida. ta~es 

la actividad. impact~ 
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Para la a.ianaci6n de 10. pe.o. relativo. a la. di.tinta. 

de cada criterio f~ nece.ario tener en cuenta la. limitaciones 

alternativa. dent¡o 

en la dilponibili~ad 

de informaci6n; por tal razan f~ difícil hacer una cla.ificaci6n e.trictamente or-

dinal. 

en trel 

Bn la .. yoria de loo ...... hubo que coaformar.e coo asrupar 1 .. alternat'v .. 

arupo. que fueron 11amaelol ele alta, normal y baja priorielael. Elto e. par~i-

cularmante cierto en aquellos criterio. que Ion .a •• ubjetivo., a.í como en los q¡. 

implican proyecciones. Por ejemplo, pocJemoa eliferencias flcU,_nte entre un procJ -

to cuya cJemancJa ae proyecta que a~11tar" en un 100 por ciento y uno que _ntar. 

eo UD 30 por ci.nto; .in embargo •• i la. cifra •• 00 30 Y 40 por ciento, al dif.re1-

ciar10l, no .e pueele tener la mis .. confianza en la clalificaci6n final. . 

Para le alianacian de los pelOS relativos a 101 eliferentes criteriol se ha dt 

tener en cuenta, principalmente, su importancia relativa elentro de los planoa naci -

na1es de de.arrol10. En el caso del INIAP, tambi'n .e con.ider6 la objetividad y I 

la confiabUidad de la informacian usada para la medici6n, daneJo .... pe.o a aque11f. 

criterio. con major informacian e.tadíltica y cuya cuantificaci6n era .... COnfiab1t. 

De la m ... manera que el modelo utilizado en el INIAP no pretender ser fina¡. 

101 criteriol utilizados no pretencJen ler exhaustivo. y la metodoloata, en todo. t 
.u. aspectos. estl lujeta a ser discutida y mejorada; por tal raz6n. creemos que 1 

discusian- del proceso de toma de deci.i6n en el INlAP. a la luz de los d"'l que • 
¡ 

expona&n en e.te .eminario, harln que 101 beneficios que obtenaamos .era .yor que' 

nue.tra conlribuci6n. IncJudabl_nte 11 e. poca la experiencia que tenemo. de e.ta 

.. teria elebido a 10 nuevo del t6pico: .in embarao, de.eamo. hacer la .uaerencia de i 

que, a 10 larao de eltal reunione., le dilcutan - entre otros - 10. punto •• iluient·. 

tes: 

1. E.tudiar la nece.idad de de.arrollar un modelo refinado para 

na~iva. y deter.inar prioridades en la a.lgnaci6n de recurso. para la 

comparar a1t,r

inve.tigad6'. 

2. Determnar la adaptabilidad de e.te modelo general. para ca.o. que difieren 

.. ~,,~"~ ..... reUere a dUpoDibUidacl de infonllC16D.. e. decir. qua 110 .e. un _-'0 
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rígido. 

3. Explorar nuevos criterios que 
. I 

puedan utilizar para determiaar prioridade' • 
! 

4. Explorar criterios alterDOs a los mancionado •• que aunque esth orienta" 

a sati.facer la. misma. mata., tengan _jores caracterbtica. de objetividad o ... 
I 

surabilidad. 

s. »a.arrolar criterio. que permitan. una mejor a.igaaci6n de peso. relativo 

para la. diferente. alternativa. dentro de cada criterio, a.í como para cada cri-

terio. 

6. Di.cutir po.ible. manera. de cuantificar la importancia dentro de 10. cr -

terio. de lo. diferente. "progr .... de apo,o" que juegan papel tan importante ena 

inve.tisaci6n alropecuaria. Por motivo. obvio., e ..... difícil inclutr e.tos pro] 

Ir ... como alternativa. medible,:'para .er comparado. con proar ... de producci6n. 
i 

Por e.ta raz6n. en mucha. oca.ione •••• consideran COllO que .u prioridad e.ta COlll· 
dicionada a la. prioridade. que tengan lo. prolr.... que lo utilizan en di.tinta •. 

proporcione.. Por e.ta raz6n, la deterrainaci6n de prioridades para prolr .... de 

apoyo e. po.terior a la de progr.... de producci6n. 
I 

7 o Hacer hincapi. en la necesidad de investigar mejore. manera. de medir el 

producto de la inve.tigaci6n. de tal manera que. en el futuro. ae puedan usar con I 

.... frecuencia criterios de costo-beneficio para evaluar diferentes alternativa.. , 

Ser!a conveniente ir de.arrollando herramienta. que ayuden a deterraiaar la funci6n1 

de producci6n de la inveatig8Ci6n en diferente. caao. específicos. 
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Con el fin de establecer prioridades de investigaci6n con alta relevancia se 

necesita tener disponibilidad de informaci6n sobre las utilidades esperadal, los cos-

tos y el tiempo requerido para cada una de las líneas de investigaci6n consideradas. 

Lo ideal aorla que el adaintatrlldor do inwaUgact6n*tuv1era un conoeiDaionto perfectr 

de los resultados de la investigaci6n y de su posible contribuci6n al logro de metas . 

establecida., así como de los costos y del tiempo requerido para cada línea de inves-
" 

tigaci6n. Si este fuera el caso. asumiendo que existe una meta bien definidad, sea 

singular o agregada, los recursos de investigaci6n disponibles se podrían asignar de 

tal manera que maxiaizaran la contribuci6n para lograr esta meta y no se necesitase 

un juicio subjetivo en el proceso de toma de decisiones. 

Sin embargo, a cuas a de la naturaleza misma de la investigaci6n, las decisio-

nes lobre prioridades de investigaci6n estar.n siempre sujetas a la incertidumbre. ESr 

ta incertidumbre inherente de 101 resultados de la investigaci6n, con frecuencia va I 

acompaftada de la falta de informaci6n sobre aspectos importantes para lal decisionel 

que pueden. de hecho, estimarse con cierto grado de certeza. Estos factores incluyen I 

la ganancia potencial en producci6n y productividad proveniente de resultados alterna1 

tivos de investigaci6n. su iapacto sobre el empleo. nutrici6n e ingresos agrícolas oto, 
autores del presente trabajo sugieren que la lnformaci6n adicional sobre estos y otr01 

puntos relacionados puede ser de gran utilidad para el administrador de investigaci6n 

al establecer las prioridades de la misma. 

* El termino "administrador de investigaciones" se emplea para designar a la persona 
o al grupo de personas que toman las decisiones sobre prioridades de investigaci6n. 
Dependiendo de la organizaci6n de la investigaci6n y del nivel de investigaci6n pa . 
el cual se necesita establecer prioridades. el "administrador de investigaci6n" pue~ 
de ser el mismo científico o un grupo de ellos t un director de investigaciones o 
cualquier otra persona o grupo dentro del sistema investigativo. 
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Un modelo general para suministrar esta clase de informaci6n se sugiere en 

otros trabajos.** El presente documento .e l~ita a presentar una metodología para 

1) describir el proceso de producci6n, 2) identificar los factores l~itantes de la 

producci6n y de la productividad, J) estimar la ~portancia relativa de cada uno de 

estos factores, y 4) obtener indicaciones sobre la. caracterl8tica. de la tecU010gl1 

preferida por el agricultor. 

Ad .... de los requisitos de informaci6n descritos en el pre.ente trabajo, ot,a 

informaci6n ~ortante para la toma de decisiones sobre aSignaci6n de los recursos 1n 

inveat1gaci6n incluye la demanda futura e8perada de los productos 11 la oferta futura i 

y disponibilidad de recurso. y las preferencias de los consumidores. J' 

El presente trabajo se divide en dos partes. Primero, se sugiere una metodo , 
i 

logia sencilla para obtener del sector agrlcola la informacl6n mencionada anterio~ 

te y luego, se describe la experiencia obtenida al probar empíricamente la metodol04ia 

y se incluyen algunas ilustraciones de la clase informaci6n obtenida. El trabajo en¡ 

foca los aspectos pr'cticos de la recolecci6n y an'li.is de los datos. 

METODOLOGIA S'OOERlDA 

Con frecuencia, las prioridade8 en la lnvestigacl6n agricola aplicada se estar 

~~~:~:Q~::0~~~~_~~o~~~~~~_~:_~~itada sobre 108 problemas exlstentes y su relaflva 

**PINSTRUP~ANDEBSENp PER. 1973 Asignaci6n de Recursos en Investigaci6. Agrícola Aplic~da 
en Amlrica Latina; Enfoque preliminar. Trabajo presentado en el Sem1nario Regional re 
Aspectos Socioecon6micos de Investigaci6n Agrícola organizado por el IDCA. Maraca, 9 

Venezuela. Abril lO=lJ p 1973. 

PINSTR.UP .. ANDlIUtSIN. PERo 1974. Toward a Workable Management Tool for Resource AllceaFion 
in Applied Agricultural Research in Developing Countries. Ver8i6n revisada del trabfjo 
presentado en la Reuní6n de la Pundaci6n lord para Conaejeroa de Programa en Agricul ura. 
Ibada. Nigeria. Abril 29 ... Mayo 4, 1974. 

PINSTR1lJP .. .f\NlDERSEN p PEa y DAVID FB.ANKLm. 1975. A Systema Approach to Agd.cultural Ref 
8earch Resouree Allocation in Developing Countries. Trabajo preparado para la Conf.~ 
rencia sobre Asignaci6n de Recursos y Productividad en Investisacian Agrlcola Apl1caf-. 
Airlle Rouse. Virginia. Enero 26 .. 29, 1975. I 
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importancia econ6mica en el proceso de proclucci6n. A menudo, la c_unicaci6n entr 

el sector agr!cola y los centros de investisaci6n es deficiente y el administrador de 
I 

iave.tisaci6n no conoce bien la. demandas de investisaci6n a nivel de la finca. cor 

excepci6n, tal vez, de los agricultore. comerciales y de los miembros de asociaciones 

d. productor •• af.ciente., loa agricultora. d. 1. mayorta d. loa pa! •••• n d •• arro1~o 
I 

tienen severas dificultades para comunicar sus necesidades de investisaci6n a los ir:· -

titutos de iavestisaci6n, a causa de barreras institucionales y sociales. Esta sit -

ci6n hace que algunas de las iavestigaciones posiblemente no se relacionen con los tro

blemas reales de la finca y que los resultados de la investisaci6n no sean adoptado,. 

Con frecuencia, se asume que el bajo nivel de adopci6n de la nueva tecnolog!T 

es el resultado de un servicio de extensi6n poco efectivo. Aunque es posible que el 

servicio de extensi6n. en ciertos ca.os, no tenga la capacidad necesaria para a.esul· 
i 

rarse de la adopci6n de nueva tecnolos!a, una de las razones primordiales de la ba j , 

tasa de adopci6n puede ser el que la nueva tecnolos!a disponible no satisface la. oJ. 
cesidades mal urgentes de la finca ni la. preferencias del agricultor. Para asegur,r 

el que la nueva tecno10S!a se ajuste a la. necesidades y preferencias de 108 asricu~
tores y, por lo tanto, acelere la adopci6n y aumente la utilidad de la iavestisaci6~, 
se deberla establecer un flujo continuo de informaci6n hacia el administrador de in.i. 

vestisaci6n sobre las Sanancia. potenciales de producci6n. productividad y riesgo dJ 

actividades investigativas, ta'és como: 1) desarrollo de resistencia a los insecto. 

y enfermedades prevalentes; 2) cambio de prlcticas culturales; 3) cambio de tipo de 

planta; 4) cambio de respue8ta de la planta a los nutrimentos, etc., a.r como infor-

meci6n .obre las preferencias de lo' agricultores en relaci6n con la nueva tecnolosl • 

Este flujo informativo puede consistir en un sumini8tro continuo de infOrmaCirn 

dada por el asricultor a las instituciones de investisaci6n por medio del servicio d, 

extensi6n. Otro medio efectivo de informaci6n ser!a el contacto directo entre inves~ 
tisadores y asricu1tores a trav's de reuniones, visitas a la finca, etc. 

en eate trabajo un tercer "todo para complementar los dos anteriorea. 

Se sUSierel· 

Eate consiBt 
i 
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en una combinaci6n de encuestas agroecon6mica. y de experimentos agrobio16gicos, 

cuales se de8criben a continueci6n. 

Encue8tas asroecon6micas 

La encuesta agroecon6mica trata de transmitir al administrador de investiga4i6n 

la deaaada d. iuveotigoci6n agrlcola aplicada a nivel de la finca, .. diento una re1a. 

ci6n directa establecida entre la finca y el centro de investigaci6n. Ademds de s~tis

facer la. nece8idade8 de los administradores de inve8tigaci6n, se espera que la i~or-
i 

maci6n generada por las encuestas agroecon6micas sea Gtil para establecer o reVisa, la 

poUtica gubernamental en t6picos tales COllO exten8i6n agd.cola, cr'dito y precio •• ¡ Fi

nalmente, la informaci6n puede 8er Gtil para las asociaciones de productores y los ~ri

cultores (Figura 1). Sin embargo. el prop6sito primordial de las encuestas es el d~ 

suministrar informaci6n para establecer prioridades de investigaci6n. I 

La Figura 2 mue8tra el marco de referencia sobre el cual se basa la selecci6r 

de datos que se van a recolectar. Se intenta describir ciertos aspectos claves de la 

estructura, conducta y de8empeGo del proce80 de producci6n, de 108 objetivos del ag~lm 
! 

cultor y de la interacci6n de estos factore8. Se ha dado .nfasis a la identificacifn 

de los principales factores limitantes de la producci6n y de la productividad y a la 

e.timaci6n de las implicaciones que se presentarían al eliminar estos factores. 

Estructura del proceso. La e8tructura del proceso de producci6n se refiere a c.rac~eD 
rf.ticas determinadas por factores externos al proceso mismo. La e8tructura repres¡nta 

las limitaciones dentro de las cuales funciona el proce80. Algunas de ella. pueden: 

ser modificadas o eliminadas por el agricultor, mientras que otras estan fuera de .4 
i 

control. La Figura 3 mue8tra los factores estructurales descritos por las encuesta, 

agroecon6micas. Dado el prop68ito de la encue8ta, 8e da mayor 'nfasis a los factores 
I 

agrobiol6gicos y eco16gicos. 

La mayoría de los dat08 relacionados con los factores agrobiol6gicos se obtiebe 

mediante observaci6n directa en los campos de los agricultores. Se notan la pre.enc~a 
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y severidad de ataques de la. enfermedade. y por insectos, las deficiencias de min ra-

le8 y la aparici6n de .. lezas. Ad ...... e de.criben la altura, ¡a calidad del suelo 

(mediante muestras de suelo), ia disPonibi¡idad de agua, el tipo de planta y el des~r
rollo general de la misma. La percepci6n de los problemas agrobio16gicos. por partr 

del agricultor, se compara con las observaciones de campo. Ademas,.e obtienen datfs 

de los agricultores lobre precios de insumos y productos y sus fluctuaciones; dispopi

bilidad de insumos comercialee, cr'dito y asistencia t'cnica; tenencia de la tierra~ 
tamafto de la finca, capital y ciertas características del agricultor y BU familia. I 

Conducta del proceso. La conducta describe la acci6n resultante de las decisiones 

del agricultor en relaci6n con el proceso de producci6n. En la encuesta se obtiene1 
I 

datos sobre: 1) el uso de la tierra controlada por el agricultor; 2) los cultivos e,

contrados en el proceso de producci6n estudiado; 3) las practicas culturales de Sie¡

bra y de c08echa; 4) el uso de insumos tales como ferti11zant:es e insecticidas as! : 

como cr'dito y a8istencia t'cnica y 5) la utilizaci6n de 108 product08 obtenidos meJ 
i 

diante el proceso estudiado (Figura 4). Se da 'nfasis al an'lis18 de la relac16n e,ts

tente entre la estructura y 108 objetivos, por una parte, y de la conducta. por otr" 

para determinar los principales factores limitantes de la producci6n. . 

Desempefto del proce80. El proceso mide los resultados del proceso de producci6n en 

t'rmin@8 de meta. establecidas. Mediante la encuesta, se obtienen datos sobre rendii 

miento. producci6n, costos, absorci6n de mano de obra, consumo casero, variaci6n de 

rendimientos (riesgo) e ingresos brutos y netos (Figura 5). 

Ob1~tlvol de los agricultores. Se intenta describir las metas del agricultor y la 

importancia relativa de 101 ingresol p riesgo y disponibilidad de productol para cons -

1!lIlII) casere dentro de la func.i6n objetiva para ayudar .. identificar tecuolog!a, con un: 

alto índ.ice ~sper .. do de IIldopci6n. Este trabajo incluye recolecci6n de datos sobre l~ 
raz6n p@r la cual ciertos tipos de tecnología han sido o no adoptadol y 108 factores I 

que determinan la selecci6n de sistemas de cultivoo 
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Mecanismo para la reco1ecci6n de aatos. Un pequefto grupo especializado de agr6nomo 

4E> y economistas obtiene 108 datos primarios en un panel de finca. que .e espera sean 

repre.entativas de las finca. para las cuales se intenta hacer iuvestigaci6n agrobi • 

l6gica. El grupo hace visitas peri6dicas (normalmente, 3-4 visitas) a cada finca d.

rante el ciclo completo de cultivo. Aproximadamente, la mitad del tiempo en la fin~a 
i 

se gasta en la recolecci6n de datos de campo sobrect6picos agrobio16gicos (mediante! 

observaci6n directa) y el resto del tiempo 8e emplea en entrevistar al agricultor. 

Antes de comenzar la reco1ecci6n de datos, el grupo de campo recibe adiestra 

miento sobre el diagn6stico de problemas de producci6n a nivel de la finca. El adi s~ 

tramiento del grupo de campo es uno de los puntos "s importantes para asegurarse d1 

Se requieren u~a la obtenci6n de datos de alta calidad de la encuesta agroecon6mica. 

habilidad y experiencia considerables para hacer el diagn6stico en el campo; por eje.o 

plo, cuando se trata de distinguir entre los diversos síntomas de ciertas enfermeda es, 

e danos causados por insectos, deficiencias de minera18s, etc. De aquí que la partic 

ci6n directa de un grupo de iuvestigaci6n multidisciplinsrio y altamente calificado 

en adiestramiento y labores de campo sea esencial para el 'xito de la encuesta. Lo 

grupos de campo que tra~an en las encuestas agron6micas que se realizan actualment 

en el CIAT reciben de 3 a 4 meaes de adiestramiento antes de iniciar la encuesta, d~-

rante los cuales estan en contacto directo con los cientlfico. de la. disciplinas 

correspondientes. 

Experimentos agrobio16gicos 

La encuesta agroecon6mica suministra un estimativo del Irea afectada por cad 

uno de los problemas identificados. Ade"s, indica el impacto sobre el rendimiento. 

Sin embargo, es difícil estimar con precisi&n el impacto sobre el rendimiento baslnd 8e 

s610 en 108 datos obtenidos en la encuesta. Por consiguiente, se realizan experime os 

controlados con el fin de poder cuantificar el impacto de 108 problemas en el rendi~ 

miento. 
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AnAlisis de datoa 

I 
Los datos obtenidos en la encuesta agroecon6mica y loa experimentos relacion1-

doa se analizan con el fin de: 1) describir la estructura, conducta y desempeno del 

proceso de producci6n bajo estudio y 2) estimar el impacto del cambio de la estruct1ra 

del proceso y la conducta en el desempeno. Ade~. de sumar los datos para poder pr~-

sentar una deacripci6n del proceso, ae da 'nfaaia a la e.timaci6n de la p'rdida eco 6-

mica causada por cada uno de los factores agrobio16gicos y eco16gicos, tales como e -

fermedades, insectos, malezas, deficiencias del suelo, condicione. adversas de prec -

pitaci6n fluvial y las implicaciones que ae presentarlan al cambiar estoa factores. 

Ade~a, se estiman: 1) los costOI de producci6n y abaorci6n de mano de obra de cada 

actividad de producci6n; 2) 10. retornos netos al proceso en cada uno de loa princi-i 

pales sistemaa de cultivo; 3) la contribuci6n de cada uno de los principales 

a loa retornos netos y 4) los factores que influyen en la toma de decisiones por par e 

del agricultor, en relaci6n con la adopci6n de nueva tecnologla y selecci6n de 

mas de cultivo. 

Actualmente, se 

ILUSTRACION DE RESULTADOS IMPIRICOS . 

realizan proyocto. on Colombia para probar en el caapo la mett-

dolog!a descrita anteriormente, en cultivos de matz, yuca y fríjol. Aunque se espert 

que la informaci6n obtenida de estos estudios empíricos sea dtil para la inati~ucioni. 

colombianaa y para el CIAT, el prop6sito principal de elte trabajo el desarrollar y . 

probar una metodología sencilla para utilizarla en las instituciones nacionales de ir

V8stigaci6n en ~rica Latina y en otras ireas del mundo. Este capitulo tiene por I 

objeto presentar unos pocos resultados preliminares 80bre este trabajo con el fin de 

dar una ilustraci6n sobre la clase informaci6n suministrada por la encuesu:agroeco '" 

~ mica. A medida que se encuentren disponibles los respectivos informes de proyectos, 

ae podri obtener informaei6n ~s completa. 
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La Eigura 6 mueltra lo. li.temal de cultivo encontrado. en la. finca. inclul 

41) da. en un analili. agroecon6mico del malz en Colombia. Aproximadamente, la mitad de 

los agricultores visitados cultiva malz mezclado con otros cultivos, principalmentei 

frijol. En un estudio sobre yuca se identificaron 14 sistemas diferentes de cultiv • 

La Figura 7 muestra la presencia de problema. agrobio16gicoa y eco16gicos en la. fi -

cas visitadas. El dano causado por insectos parece ser '-S frecuente en las 

de poca altura y la. enfermedade., meno. ~portantes en la. mayores altura •• 

El porcentaje de fincas de malz vi.ieada. y el del area total de estas finca 

afectada. por cada una de la. enfermedades y los insectos '-S importantes aparecen 

en las Figuras 8 y 9. Se encontr6 que Helminthosporium. Phyllacora maydis y Puccin a 

sorghi son la. enfermedades·¡". comunes en las fincas maiceraa. Spodoptera ea el 

insecto mla comunmente encontrado (45 por ciento de las fincas y 20 por ciento del 

'rea sembrada de malz). Sin embargo, aunque se encontr6 Diatraea en una menor pro-

porci6n de findas (37 por ciento) el area afectada es mayor (22 por ciento). 

Actualmente, se encuentran disponibles los datos sobre el ataque de las enfe -

medades y sobre los daGos causados por insectos en yuca, recolectados durante las p i-

meras visitas hechas a 300 productores de yuca (Figuras 11 y 11). La primera visit 

se hizo cuando el cultivo tenia menos de cuatro meses de edad; por consiguiente. lo 

datos que aparecen en las Figuras 10 y 11 se refieren 80lamente a cultivos de esa e.ad. 

El uso de insumos es otro de 108 aspect08 tratad08 en la encuesta agrObi016g1ca. 

La Figura 12 muestra el porcentaje de agricultores de la muestra que emplea semilla 

mejorada, fertilizantes e insecticida.. El uso de semilla mejorada no era com4n en 

ninguno de 108 tres departamentos incluidos en la encuesta. El porcentaje de agricul

tores que aplica fertilizantes y/o insecticida. al maíz, vari6 considerablemente en re 

los departamentos.* 

--.-----------------. 
* Divisi6n territorial utilizada en Colombia. 
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Como Glttma iluatraci6n de la c1a •• d. datos obtenidos, la Figura 13 muestra I 

Se encontr~ los rend~iento. de malz por departamento, altura y sistema de cultivo. 

una diferencia 

relaci6n entre 

considerable en el rend~iento entre los diferentes departamentos. ~ 
rendimiento y altura no fue pronunciada aunque hay indicaciones que ~os 

rendimientos son mayores en finca. que se encuentran ubicadas a poca altura. Es 

resante anotar que la presencia de otros cultivos en el campo de malz parece 

tenido ningGn ~pacto en los rendimientos de ese cultivo. Deseamos repetir que 

formaci6n presentada previamente es s610 de naturaleza ilustrativa. Tan pronto c 

sea posible, despues de completar los proyectos que estAn en marcha, .e dilpondr' del 
informes completos de los estudios anteriormente descrito •• 

Beneficios del adiestramiento 

Ade"s de la utilidad esperada d, la informaci6n disponible resultante de 10SI 

anAlisis agroecon6mic08, el trabajo suministra una valiosa oportunidad de adiestra -

miento para agr6nomos y economistas j6venes interesados en producci6n. El extenso 

adiestramiento inicial y la experiencia obtenida durante la conducci6n de encuestas 

produce profesionales conocedores de las l~itacione. de producci6n a nivel de la fitD 

ca y de la. pOSibles medidas para el~inar estas l~itaciones en el cultivo o cultiv._, 

sobre el cual o 108 cuales, se hizo la encuesta. Se espera que estos profesionales tn 

sus actividades futuras complementen 108 resultados emplricos de la encuesta creandoi 

e.trechos lazos entre la investigaci6n y los problemas a nivel de la finca. 

Comentarios fina le. 

No se trata de afirmar en el presente documento que la encuesta agroecon6mica 

es una nueva invenci6n pues, en 'poca. anteriore., se han realizado muchas encuensta 

entre agricultores. Sin embargo, ciertos aspectos del trabajo descrito anteriorment 

tienden a distinguirlo de las encuestas agron6micas tradicionales y 

para establecer prioridades en la investigaci6n agricola aplicada. 

i 

a hacerlo "s dt~l 

Estos aspectos .dn: 



l. Una considerable proporci6n de los datos se obtiene en obler

vaciones directas de campo hechal por astonamos que han reci-

bido adiestramiento previo en elte aspecto; 

2. Cads finca es visitada peri6dicamente durante un ciclo completo 

del cultivo. 
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3. El trabajo el de caracter multidilciplinario e involucra la parti

cipaci6n directa de profesionalel de toda, la, disciplinas perti-

nentel. 

4. El trabajo se enfoca especialmente en el suministro de informaci6n 

necesaria para establecer prioridadel investigativas. Aunque la 

informaci6n puede ser 6til para otro prop6sito, elto 6lttmo le con-

sidera lecundario. 

El trabajo previamente delcrito le encuentra en una fase preliminar y a6n 

no se puede identificar una contribuci6n significante a la asignaci6n de recursol 

para inveltigaci6n. Sin embargo, se puede esperar que la participaci6n directa de 

los cientl.ficol bio16gicos del CIAT en la planificaci6n de p.royectos y en el adies- ! 

tramiento de egr6tlOD1Os para trabajo en el campo, asl como la interacci6n con;iestos 

ag1l6!lOiDOs cada vez que regre.en a la estaci6n experimental y la distribuci6n de los i 

resultados preliminares, en re1aci6n con los proyectos, pueden haber sido de alg6n 

valor para los cientlficol al planear futuras inveltigacionel. Sin embargo, se ne-

ces ita "s tiempo para terminar la primera etapa de reco1ecci6n y anAlisis de datos 

antes de poder establecer el valor real de esto, esfuerzos para a.ignaci6n de recuro \ 

S08 en investigaci6n. 

La metodo10gta y experiencia obtenida, con elte trabajo eltartn a dilpoaici6n 

de la. instituciones nacionales de investigaci6n intere.ada., que lal ,01iciten. Adema., 

I 
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el CIAT toaar' en conlideraci6n posibles solicitudes de asilteneia t'cnica y adie.-

4E> tramiento para proyectos de esta naturaleza. Actualmente, se est' planeando un pro 

yecto cooperativo coa el IRIAP, en Ecuador, en el cultivo de yuca. Taabi'n,.e 

.st' considerando la posibilidad de realizar proyectos con este cultivo en Brasil 

y Tailandia y le han obtenido fondo' para suministrar .sistencia t'cnica a d08 pro

yectos en frijol en ~rica Latina. 
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Figura 1. Ilustraci6n de la utilidad 
esperada del estudio 
agroecon6mlco 

Nueva 
Tecnología 

Medidas 
Políticas 



Figura 2. Modelo b4sico usado para determinar la selecci6p 
de datos a recolectar. 
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Figura 3. Factores que determinan la estructura del proceso 
de producci6n. 



Uso de tierra; 
Sistemas de 

cultivo 

Uso de Conducta Uso de 
del 

¡, 

cr~dito; insumas .. 
proceso aSlstencié 

t cnica 
~I' 

Pr4cticas UtUizaci6n 
culturales del producto 

.igura 4. Factores que expresan la conducta del proceso 
de producci6n. 

--------------_ .. __ .. - _.--~ .. ~.- ---~ ------- --~--

, r 
..... ,.1 . 



R.end imientol 
producc16n 

Ir 

Absorc16n; Desempeno Costos' 
Hano de del Ingresos 

obra proceso 
'1' 

Riesgo; 
Consumo casero 

Figura 5. Factores que expresan el desempeno del proceso 
de producci6n. 
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1. INTRODUCAO 

A destinacao de recursos para a execurao da Pesquisa Agropecu'rla no 

Brasil, tem sido objeto de real preocupa~áo dos Setores Governamentais, $ 

quem cabe a tomada de declsres no mals alto nível. 

Os reflexos das politicas e diretrizes tra~adas no Plano Nacional de 

Desenvolvimento Econó'mico e Social, PND. e no Plano B::tsico de Desenvol-

vimento Cientffico e Tecnoldgico, executados pelos Órg80S da Administraioo 

Direta e Indlreta, incidem de forma significativa nos grupos que expressam 

a demanda pelos resultados da pesquisa. Por sua vez, a quantidade e quali-

dade destes resultados estao em razao direta da efeclividade que possuem os 

seus executores. . 

. A Empresa Brasüeira de Pesquisa Agropecu::tria, E MBRAPA , é o princi-

paI instrumento promotor, do Ministério da Agricultura, que a partir de 1972, 

foi institucionalizada, com o objetivo de coordenar a pesquisa no País. 

Considera-se que o momento atual é, verdadeiramente, bist6rico em 

~ . -decorrencia da coragem dos atuais dirigentes face a introduiao de profundas 

e amplas reformula¡óés no setor. Além disso, pelo dinamismo e entusiasmo 

já exteriorizados pelos pesquisadores brasileiros, a quem de direito cabe o 

" mérito dos exitos alcan~ados. 

Se por um lado, é forloso reconhecer que a EMBRAPA atravessa, no 

momento, o período critico de implanta~ao das novas idéias, que poucos 

dados fornece para uma análise mais profunda, por outro, deve-se reconhecer 

I 
1 



a presenya de um incipiente e progressivo marco de referéhcia que permite 

vislumbrar ama perspectiva otimista para a Pesquisa Agropecuária no Brasil. 

2. 

Aproveita-se a oportuntdade para agradecer as colabora¡Oes recebidas dos 

companheiros da Empresa, que contribuiram para a elaborarao deste documento 

que' express a opinioos de responsabilidade de prdpio autor. 



2. o SISTEMA BRASILEIRO DE PESQUlSA AGROPECUARIA 

Antes de abordar os objetivos especi'ficos do Seminario considera-se 

'" de vital importailcia fazer uma retrospectiva hist6rica sobre a pesquisa 

agropecufria braslleira. 

Para tanto, sintetizou-se a evolucao hist6rica e as transformacoes 
) J 

institucionais havidas, que culminaram com a recente criacao da Emprtsa 
~ 

Brasileira de Pesquisa Agropecufria - EMBRAPA. 

-- " 2.1. EX.9LU~~º HISTO~CA 

Desde a época do Impérto até a década dos anos quarenta, quando· a 

industrializacao do Pars passou a ser a meta fundamental da poUtica econ&. 
~ 

3. 

mica a expansao da fronteira agrícola foi o instrumento predominante utilizado 

para aumentar a oferta de produtos de subsistéh.cia e da agroinddstria. 

A abundante disponibilidade de terra e m~ de obra relegavam para 

segundo plano os esfor~os de moderniza¡ao da agricultura para aumentar a 

produtividade dos fatores terra e trabalho. Característica principal deste 

primeiro período. 

O segundo período hist6rico compreende a década de 50 até imelo. da 

década de 60, quando a expansao da fronteira agrícola passou a ser nitida-

mente insuficiente para atender a demanda de alimentos. 

O terceiro perrodo teve imcio no bienio 1963/1964, estendendo-se até 

os dias de hojee 
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" De acordo coro J. l. Cabral (3), neata fase o aumento da produtivi-

" dade dos fatores terra e trabalho e a expansao da fronteira agrrcola passa-

ram a ser os dois objetivos capitais. 

Considera também, que a estratégia da politica agrrcola, dispoe de 

dots elementos essenciais: o primeiro, a curto pazo, trata de criar os 

instrumentos e desenvolver um conjunto de a~Oes capazes de difundir entre 

os agricultores o estoque de conhecimentos acumulados no pars e no exterior, 

... N 
e neste tfitimo caso, quando adaptado as condiloes eco16gicas brasileiras. 

o segundo elemento diz respeito aos instrumentos aptos a aumentar o esto-

que de conhecimentos e, desta forma, criar condilOes para assegurar-se 

um crescimento auto-sustentado da produtividade agropecu:íria. 

,..,. 
2.2. TRANSFORMA~AO INSTITUCIONAL E OPERATIVA DO SISTEMA 

A evolusao da pesquisa agropecu:íria, a mvel federal, pode ser sub

dividida em tres perrodos delimitados pcr eventos mareantes na evolu~áó 

instituci onal. 

O primeiro perrodo considerado como precurssor caracterizou-se pelo 

reflexos das transforma~oes na Europa, em fins do século xvm e século 

XIX, que resultaram, principalmente, na forma,f8o de Escolas de Agronomía, 

1800/1908. 

A cria,1lao das primeiras instituisoes pertencentes ao Governo Federal, 

com a finaUdade especifica de realizar pesquisa agrrcola, e a idéia de um 

orgao com jUrisdi~ao a nrvel nacional para coordenar as atividades de pes-



quisa caracterizaram o segundo perrodo considerado como de implantará(, 

4E) 1909/1937. 

o terceiro perrodo, de consolidarso teve in!cio com a cria~ió do 

... 
Centro Nacional de Ensino e Pesquisas Agronomicas, CNEPA, em 1938, 

ilÍstitui~ao que tinha a seu cargo a execu~Hto e coordena,98o da pesquisa 

agropecuária e do ensino agronomico, 1938/1974. 

Durante esta evolufao nos anos de 1859 e 1869, realizaram-se os 

primeiros esfor90s de organtzaiáo da agricultura brasfieira, quando, por 

Decreto do Imperador, foram criados vários institutos de agricultura, des-

tacando-se o Instituto Baiano que deu origem a Imperial Escola Agrrcola da 

Babia em 1875. Infelizmente nao houve continuidade na evolu~ao da pesqui-

"" sa que, somente a partir de 1918 com a cria2ao do Instituto de Quimica e, 

. em 1920 através do Instituto Bio1<Sgico de Defesa Vegetal, passou a desem-

penhar papel mais significativo. Desta época até 1937 do se verificaram 

outros eventos de importancia no setor. 

A 
O Centro Nacional de Ensino e Pesquisas Agronomicas, CNEPA, 

marco de referencia do terceiro perrodo, evoluiu e passou a constituir-se 

no Departamento Nacional de Pesquisa e Experimenta~ao Agropecuária, 

DNPEA, extinto quando, for forja da Lei N° 5.831, de 7 de dezembro de 

1972, o Poder Executivo ficou autorizado a criar a Empresa Brasileira de 

Pesquisa Agropecuária - EMBRAPA. 

o panorama da pt!squisa agropecuária ao final do terceiro perrada 

5. 



levou o Governo a criar um Grupo de Trabalbo, com o objetivo de estudar 

e propor uma reforma institucional que dinamizasse o setor. 

Além de outros problemas menores os seguintes obstáculos eram ob-

servados: 

2.3; 

Indefin1cá"o da poU1ica cientitica e tecnol<Sgica; 
,J 

. "'" ......... 
Dificultade de coordena~ao do setor pela pluralidade dos orgaos e 

duplicidade de projetos; 

IneXistencia de um plano integrado de pesquisa agropecuária; 

Recursos Humanos insuficientes (pesquisador) e com ponco preparo 
para liderar e administrar a pesquisa; 

Desestrinulo ao aperfeijOamento profissional decorrente da poUtica 
salarial. 

. "." 

JUSTIFICATIVA PARA A CRIA~AO DA EMPRESA 

Conforme visto anteriormente, a partir do dia 7 de dezembro de 

1972, com fundamento na Lei N°5.851, foi criada a empresa pdblica sob 

a denomínasao de Empresa Brasileira de Pesquisa Agropecmtria, EMBRAPA, 

vinculada ao Ministério da Agricultura, instituida pelo Decreto N° 72.020, 

de 28 de mar~o de 1973. 

Esta empresa possui personalidade jurídica de direito privado, patri-

monto e autonomía administrativa e financeira, com sede e foro na Capital 

Federal sendo integrante da Administrara o Federal Indireta. 

6. 

Estatutariamente, as finalidades da EMBRAPA sao definidas como segue: 
, 

Promover, estimular, coordenar e executar atividades de pesquisa, 
com o objetivo de produzir conhecimentos e tecnologia para o 
desenvolvimento agrícola do Pars. 
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Dar apoio técnico e administrativo a órgaos do Poder Executivo, com 
bu "" dí - - -atri i~es e ormula~aot orienta~ao e coordenac¡ao das politicas 

de cié'ncia e tecnologia no setor agrrcola; 

Para tanto é facultado a Empresa desempenhar suas atividades mediante 
convenios ou contratos com entidades pfbUcas ou privadas, nacion
ais estrangeiras ou intemacionais. 

"'" -Da E~si.fao de Motivos (3) dos entao ministros Luiz Fernando Cirne 

Lima, da Agricultura, e JOBO Paulo dos Reis Veloso do Planejamento e Co-

ordena¡ao Geral. propondo ao Senhor Presidente da Repdblica Federativa do 

Brasil, na época,o General Emilio GarraBtazu Médici, a criaiao da EM

BRAPA, destaca-se os. seguintes aspectos: 

o reconhecimento, a despeito....~o enorme esfor~o do Govemo, da agri
cultura em muitas regioes e atreas do pars contimar organizada 
em forma tradicional e sua eficiencia apresentar f ainda, grandes 
'!1stor~oes. Nessas' zonas o !eu crescimento ocorre, prinCipal
mente, em virtude da expansao da fronteira agrícola e dos incen
tivos financeiros que lhe concede o Góvemo, nao se observando 
de maneira significativa um aumento de 'produtividade com empre-
go de novas técnicas; . 

A evidencia de ser a pesquisa agrícola e tecno16gica de fundamental 
import~cia no processo de desenvolvimento nacional; 

Ainda que dos ihdices de aumento, principalmente da produtividade 
agrícola e dos novos processos de tecnologia de produtos agro
pecu~rios depender~, em grande medida, o incremento da ofer
ta de alimentos, da expansao das exportaióés e a melhoria da 
renda dos produtores; 

A ident1fica~ao dos principais obst~culos a exec;.u,r80 das atiVida~es de 
pesquisa agropecu~ria, especialmente no ambito do Ministerio da 
Agricultura, concluindo pela profunda reformulajro institucional 
e operativa do sistema formado pelo extinto Departamento Nacional 
de Pesquisa Agropecu~ria, DNPEA. 

Finalmente, salienta-se que na ExpoSijao de Motivos conjunta, enviada 



... '" a Presidencia da Repltblica em 21 de setembro de 1972, a alternativa escol-

hida fo1 baseada . "na idéia de que esse tipo de instituicao por seus propios .. . 

lI'tI ~ 
fundamentos legais - 6rgaos de administra~ao indireta - conta com condi-

~Oes intrinsecas para dar flexibUidade e eficié'ncia aqueles aspectos relacio-

nados com captaJBo e manejo de recursos financeiros e humanosff • 

""'" 3. A IMPLANTAC(AO DA NOVA EMPRESA 

Espera-se que no menor prazo possfvel, em que pese a enorme com-

plexidade da tarefa, o Governo Brasileiro venha a dispOr, através da EM-

BRAPA, de um eficiente e eficaz instrumento para acelerar o processo de 

desenvovimento nacional. 

A pesqUisa agropecu'ria, considerada como fundamental para o aludido 

processo, ao institucionalizar-se sob a forma de Empresa tem, estatutaria-

mente os seguintes objetivos: 

l. Promover, estimular, coordenar e executar atividades de pes
quisa, com o objetivo de produzir conhecimentos e tecnologías 
a serem empregados no desenvolvimento agrícola nacional; 

u. Dar apoio 'técnico e administrativo a 6rgaos do Poder Executivo 
com atribUi~Oés de formula~áo, orienta~ao e coordena.,23o da 
politlca de cié"ncia e tecnologia no setor agrícola. As pesquisas 
serao de natureza. agropecuaria, tecnol6gÍca e s6cio-econólnica 
no setor agrl'cola podendo, ainda, em coopera'¡80 com entidades 
pr6pias, a~ranger assuntos florestais, de pesca de metodologia 
e outros compreendidos nas 'reas. de atua~80 do Ministério da 
Agricultura. 

Oficialmente, a data de 26 de abril de 1973 marca o imcio da instala-

cáó da EMBRAPA. Consequentemente, o ano de 1973 ficou reduzido a oito 
.l 
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meses, nos quais a preocupa~ao maior fol a de ass~gurar.a contlnu1dade 

das attvidades de pesquisa. que se vinham desenvolvendo através do Minis-

te"rio da Agricultura. 

Destaca-se neste perrodo como reallzaiOes das mais sigñificattvBs, 

entre outras, a defini~80 do Mod.e'lo Institucional da Empresa e do Sistema 

de Planejamento da Pesquisa Agropecwfria. 

3.1. -. MODELO INSTITUCIONAL DA EMPRESA 

Neste ítem é apresentado, de forma resumida, o ModQo Institucional 

de Execu¡8o da Pesquisa Agropecuária (7) definido pela EMBRAPA. Os 

N' 
dados aqui expostos foramextraídos da Delibera¡ao N° 067, ato oficial da 

Dlretoria Executlva que implantou o referido modelo. 

O Ministério da Agricultura, no atual perrodo governamental, definiu 

~ . 
tres grandes linhas de atua~ao; 

Sistema de Planejamento e Controle; 

Sistema de produga'o; 

Sistema de Abastecimento. 

A pesquisa agropecu~ria, e via de consequGncia, a EMBRAPA como 

seu principal instrumento promotor, inserida no Sistema de Produ,i80, de

ver' manter como preocupa~80 permanente o melhor aproveitamento dos 

recursos tnstltucionais disponrveis no Pars, mobiUzando-os ~m o objetivo 

de produzir .melhor e procurando influir nas adaptalS'és que se fizerem 

necesstfrias ao atendimento dessa ftnaUdade. 

9. 
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Por conseguinte, a ~ar da introdu~ao de novos enfoques na condufao da 

pesquisa agropecuiria paralelamente houve a definiJao e consequente Cria~80 

de instrumentos deexecu,)80 diversos dos existentes que integram o modélo 

institucional de execu'yao da pesquisa agropecuária. Este modQ.o é constituido 

pOr um Sistema Nacional que compreende duas linbas fundamentais de atuacao: 
'" 

Acao direta, através de unidades de execucao de ambito nacional (Centros 
~ ~ 

Nacionais) e de unidades de execuyao de ambito estadual (Empresas 
Estaduais ou Representa~Sés Estaduais); 

A~ao coordenadora (programitica, normativa, de acompanhamento e de 
avalia~ao), com execusao a cargo de Empresas Estaduais de pes
quisa agropecuiria. 

Centros Nacionáis 

.. - ,.. As unidades de execucao de aInbito nacional (Centros Na cionai s) , compete s . 

a conducao direta de trabalhos da geradio de tecnologia mediante concentracao 
.t J, ~ 

interdisciplinar em relacao a um ndmero limitado de produtos' de lnteresse 
4 

nacional. 

Além dos Centros para produtos integram essa linha de arso direta os 

Centros de pesquisa de recursos com a mesma concentra.l80 interdisciplinar e 

objetivos de caráter nacional, ou regional, em rela~ao a fatores essenciais ao 

processo produtivo e outros. Estes Centros estudaráó a rela~ao planta/solo/ 

meio ambiente e/ou animal/solo/meio ambiente em regió'és ecol6gicas nos 

quais o recurso Itterra" esteja subaproveitado. 

Os objetivos especificos das atividades desenvolvidas nos Centros Na-

f'V 

cionais sao os seguintes: 

10. 
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Gera~io de tecnología para produtos de interesse nacional; 

Coordenag80 Mcnica especializada em rela280 a produtos de 11lteresse 
nacional; 

Gera2ao de tecnología para desenvolvimento de recursos naturals e de 
processamento de produtos agropecultrios. 

A atuS¡80 dos Centros ser' sempre caracterizada por estreita articula

~.o com os Sistemas Estamais levando-lhes o produto da pesquisa gerado 

para as devidas adapta~Oes a nrvel estadlial e deles recebendo subsidios, 

tanto para a elabora~ao quanto para a condui80 de projetos. 

Sistemas Estaduais 

"'" N A mvel da Unidade da Federa¡ao poderao ocorrer as seguintes figuras: 

Empresa Estadual de Pesquisa Agropecudria; 
_ N 

Representayao Estadual, quando nao houver Empresa; 
. _ A 

Unidade de Execugao da Pesquisa de Ambito Estadual. 

Estas figuras constituem o Sistema Estadual, que t1 o instrumento 

b'sico para o desenvol v1mento de Programas Integrados de Pesquisa Agro-

pecu'ria, envolvendo sempre que possrvel, os governos estaduais, universi-

dades e demais organismos que atuam em pesquisa na 'rea, inclusive a 

iniciativa privada passivel de mobiliza~ao. 

Nos Estados onde existe a Empresa Estadual, criáda em articulaí'ao 

.. ,., 
com a EMBRAPA, caber' a mesma a coordena~ao do Programa Integrado. 

Inexisttndo a Empresa Estadual, a coordenac80 do sistema ser' convertida .. 
.... .' --a propia EMBRAPA, atravt1s das Representa20es Estamais. 

" -



Corresponde ao Sistema Estadual, através das Unidades de Execucao 
" 

#O 

de Pesquisa de Ambito Estadual, UEPAE que podem ser da EMBRAPA, dos 

Governos Estaduais, Universidades, entidades privadas e outras, as fun~oes 

de promover, planejar, ~estimu1ar, supervisonar, coordenar e executar ativi-

dades de pesquisa e experimentagao agropecu~ria, objetivando: 

12. 

A adapta)l8o a niVel estadual, da tecnologia gerada pelos Centros Nacion
ais; 

A gera~80 de tecnologia para produtos de interesse local; 

Colaborar com as unidades de á'mbito nacional sempre que as condi~ó'és 
ecol6gicas o permitam, na geracsao de tecnologia em rela~ao a 
produtos de interesse nacional sem prejufzo, da sua fun<itr6 prin
cipal, de adapta~ao de!sa mesma, tecnologia a nfvel local, para 
sua posterior transferencia ao produtor rural. 

Una vez constituida a Empresa as responsabilidades e objetivos sSó os 

mesmos da UEPAE. 

Os Sistemas Estaduais, conforme dito inicialmente, atuaráO, sempre 

que possrvel, sob a forma de Programa Integrado de Pesquisa Agropecuária, 

que consiste na conjugaxao de esfor90s, a mvel estadual que objetiva o apro-

veitamento racional e unificado de recursos humanos, materiais e financeiros· 

disponrveis no Estado. 

Mecanismos Regionais 

° Modelo Institucional de Execul 8ó da Pesquisa Agropecuaria prevt a 

utiliza2ao de mecanismos de carltter l!egional, tendo em vista, sobretudo a 

necessidade de articu1a~ro com os organismos de desenvolvimento regional 

(SUDENE, SUDAM, SUDESUL, SUDECO, etc ••• ). 
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Tais mecanismos terSó a~ao preponderante nos aspectos que dizem 

... ...... - . respeito a captaJao e a aloca~ao de recursos especUicos. bem como ao 

... -desenvolvimento de poll'ticas a niVel regional e a coleta deinformasoes 

para a programa~80 de pesquisa. 

3.2. O SlSTEMA DE PLANEJAMENTO DA EMBRAPA 

Esta sintese foi extraida do Sistema de Planejamento de Pesquisa 

Agropecudria (8) aprovado pela Diretoria Executiva da EMBRAPA. através 

, 
Este Sistema e um dos instrumentos 'mais impor-

tantés da Empresa para alca~ar o produto final e, principalmente, para 

efetivar a pesquisa como instrumento fundamental para o processo de de-

senvolvimento. 

Propiciando a participa980 de todos os pesquisadores e o envolvimento 

dos usultrios dos resultados, o planejamento da pesquisa, ,como processo e 

instrumento, exige um esfor20 permanente de .revisao - consolida9á"0 -

revisao. Este esfor~o, expressa o principio bltsico do Sistema de Plane-

jamento. 

Da conjuga~ao de fatores bioldgicos, fisicos, tecnoldgicos, econ8micos 

e sociais resulta a atividade agropecultria e a EMBRAPA esU empenhada 

sempre que possivel, em abordar o processo produtivo em forma integral. 

Para tanto, o enfoque de sistema de produ28o como elemento bltsico, é o 

adotado para a identlfica~ao das a~Oés, que devam ser realizadas pela 

Empresa ou com o seu apoio. 
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A experiencia nacional acumulada induz a Empresa a operar através 

de uma estrutura na qual se concentre, a niVel nacional, o estabelecimento 

de diretrizes, a sele~ao de prioridades, a fixa~ao de normas de programa

Sao e o controle e a avaliaiá'ó de resultados. 

o Sistema propicia uma das principais funJOes da Empresa que é a 

de Execuyíi'o de projetos de pesquisa, pelos Centros Nacionais, Unidades 

~ A ~ 
de ExecurBo de Pesquisa de Ambito Estadual e demais institui)loes que 

atuam nas diferentes áreas geográficas do Pars. 

Funcao do Sistema 
3 

o Sistema de Planejamento tem por funyao básica definir e aplicar 

uma metodologia que permita: 

Definir objetivos e metas; 

Seleccionar arOes mais adequadas para atingir os objetivos e metas 
estabelecidas; 

Decidir sobre instrumentos e meios a serem utilizados para executar 
afoes seleciónadasj 

AvaHar resultados e propor ajustes, em funrao de condiJOes dinamicas 
que trata de afetar. 

Nivels de Planejamento 

A elaborara o de Planos Indicativos, Projetos e Programas Operativos 

pode ocorrer nos seguintes n:(vels: 

Nacional 



Regional 

E sta dual 

Institucional ou local 

Destes quatro nrveis, o nacional, oestadual e o local, conforman 

a estrutura minima necessttria para elaborar e executar o Programa Na

cional de Pesquisa Agropecuttria, PRONAPA. 

15. 

O niVel regional embora importante, pode ser dispensado quando hou

verem razbeS p.ara tal. 

Figuras Programttticas 

A operacionalidade do Sistema de Planejamento decorre de trés figu

ras programttticas bttsicas: 

Planos indicativos 

Projetos 

Prograrrl !.1s 

Estas figuras, no entretando, pode m conter outras, como planos ope

rativos, linhas de pesquisa, subprojetos, atividades e experimentos. 

Etapas Programttticas 

Envolvendo fases coordenadas e orientada pelos diversos nrvels da 

EMBRAPA (diagnóstico, programai30 e avalia~ilo) bem como a execu~ao 

que demanda uma participaf!lo direta e permanente dos setores técnicos, 

especializados na realizafa-o da pesquisa agropecmfria, o Sistema de Pla

nejamento identüica as seguintes etapas programát~cas: 



Diagn6stico 

programaj~o 

Execuf~ 

16. 

Realizado através de consultas a documentos, 

instituiXOes, organismos e pessoas que de 

alguma forma, tem relaqó'és com os objetivos 

da Empresa; 

Que é o processo de elabora~ao e organiza~aó 

de diretrizes, poHticas, prioridades, objetivos, 

metas, atividades, prazos e recursos para a 

a1-;0 da Empresa, nos diversos níveis. A 

execu~ao e a avalia~ao também sw esbo~adas 

nesta etapa; 

Através da qual é realizada a atividade fim da 

Empresa e para a qual o Sistema de Planeja-

mento é um meio, desenvolve-se de forma 

direta através das pesquisas propriamente ditas; 

pelo assessoramento a sua realiza~ao e, ainda, 

pelo acompanhamento, como instrumento de 

controle e auxiliar na avalia~ao. 

'\.. A" 
Como divisao do trabalho de programasao, tem 

a responsabilidade de analisar os projetos que 

constituirao os programas de pesquisa, no 

que diz respeito aos seus principais objetivos. 

A avalia¡ao será: realizada também antes de 

implantarao durante e ao final da execuJao dos 

projetos. 



, 
Orgaos Participantes 

o Planejamento de Pesquisa, objeto do Sistema implantado pela 

Empresa, considerado como um processo participativo, envolve todos 

; '" os orgaos que atuam noSiatema de Pesquisa. 

~ ~ ~ 
Os principals orgaos envolvidos no processo sao: 

Comfssao Nacional de Pesquisa Agropecudria e de Assistencia Téc
nica e Extensao Rural; 

Diretoria Executiva 

Departamento de Diretrizes e Métodos de Planejamentoj 

Departamento Técnico Cienttfico; 

Departamento de DifuSDO de Tecnolog1a; 

Centros Nacionais; 
, 

Orgros Centrais dos Sistemas Estaduaisj 

~ A . 
Unidade de Execufao de Pesquisa de Ambito Estadualj 

ComissSes Locais. 

17. 

.... , """ IV As atribuicoes destes orgaos envolv1dos no processo sao definidas no 

item 5. 2.critérlOS utilizados na tomada de decisoes. 

Instrumentos Básicos 

o processo de planejamento da pesquisa formaliza-se de uma série 

de instrumentos, cuja interrelafáO e sequGncia na elaborafao permitem 

manter a necessdria unida de e coe~ncia dos processos normativo - exe-

cutivo ,(para a prdpria Empresa), e indicativo - executivo (para os drglros 

.IV nao pertencentes a E MBRAPA) • 



Estes instrumentos sao os seguintes: 

Plano Nacional de Desenvolvimento Econói:nico e Social; 

Or~amento Plurinacional de Investimentos" 

Plano Básico de Desenvolvimento Cie:nt;{fico e Tecno16gico; 

Plano Indicativo para a ·Pesquisa Agropecuária; 

Programa Nacional de Pesquisa Agropecuária; 

OrJamento - Programa; 

Subprojeto. 

No f.tem 4.1-Instrumentos bl1'sicos para a tomada de deciSoes, está 

18. 

especificada a participa(a0 de cada um destes instrumentos bem como,_ 

informa1oes adicionais especificas sObre os responsáveis pela elabora2ao 

dos mesmos. Além destes instrumentos tamb~m é caracterizada a parti-

cipaito da Comissto Nacional Agropecu{ria e de Assistencia Técnica e· 

Extensao Rural - COMPATER. 

-4. QUEM TOMA AS DECrsOES 

Cabe a EMBRAPA coordenar todas as atividades de pesquisa agro-

pecuária no território nacional e, também, executar pesquisas com seus 

recursos pr6pios. 

Nao obstante o Governo Federal venha dispensando um total e irres-

trito apoio a Empresa, o reconhecimento de que as dimensoes do Pars e 

as consequentes disparidades regionais e ecol6gi.cas exige m mecanismos 
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Ñ A 
diferentes de atua~ao, a Empresa definiu um Modelo Operativo compat!vel 

, 
a real1dade nacional. 

Através deste Modélo consubstanciado no MOd.'lo Institucional e no 

~istema de Planejamento define-se quem toma as decisoes na Empresa 

no sentido de viabUizar e tornar efetivas as diretrizes emanadas do Go-

yerno e as aSpira~8'es e nece,ssidades dos grupos que demandam resulta

dos de pesquisa. 

, .-
4.1. PRINCIPAIS INSTRUMENTOS PARA A TOMADA DE DECISOES 

A 
Plano Nacional de Desenvolvimento Economico e Social 

O processo decis6rio tem inicio a partir do momento em que o 

Excelent!ssimo Senhor Presidente da Republ1ca, General Ernesto Geisel, 

encaminha ao Congresso Nacional,' para aprecia~ao e emendas o Plano de 

Desenvolvimento EconOmico e' Social - n PND, em o Governo consubstáh-

cia as metas tentativas a alcan~ no quinqué'nio. 

O TI PND (9), com vigencia para o perrodo de 1975/1979, foi elabo-

.Jt""" .. rado atravt:'Js de uma a~ao integrada de todos os Ministérios sob a coorde-

na~ao da Secretaria de Planejamento da PresidGncia da Repdblica -, SEPLAN, 

e se constitui no documento bisico norteador de toda a a~ao governamental. 

Os principais indicadores de perspectivas do TI PND sro: 

Renda per capita, em 1979, superior a mil d61aresj* 

PIB superior a US$100 bilh6"es em 1977; 

*1 MIar = Cr$ 7, 35 
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C · -d '" rlasao e novos empregos, no quinquenio, com perspectiva 
de expansáo e taxas superiores a 3, 5% ao ano; 

Ntvel de comércio exterior acima de U$ 40 bllh6és em 1979. 

Aumento do produto agrrcola de Cr$ 93 bUhoes para Cr$ 130 
bilhOes em 1979. 

Foram consideradas como prioridades, no TI PND, os seguintes setores: 

Agricultura 

Educa~á'ó 

"" Saude 

Cié'ncia e Tecnología 

A expressá'ó financeira dos Pla,nos Nacionais de Desenvolvimento Eco-

n6mico e Social sao os Or)amentos Plurianuais de Investimentos - OPIo Sob 

a égide do TI PND foi entao elaborado o OPI para o triemo 1975/1977, onde 

sao apresentados os programas detalhados a ruvel de projetos e de atividade, 

dos 6rgaos e entidades que recebem recursos do Tesouro,' considerando-se, 

no global, também outras fontes de recursos (recursos pr6pios, financia-

mentos internos e externos). 

Ao Ministério da Agricultura foram destinados 1. 767 milhS'es de cru-

zeiros em 1975, o que representa um ,aumento em relaySo a 1974 de 105,2% 

e 3,53% da Despesa do Tesauro. 

Para o trienio, está previsto no OPI para o Ministério 12.902, 7 

milhOes de cruzeiros, que representarso 5,17% da Despesa do Tesauro. 

Plano Básico de Desenvolvimento Cientitico e Tecnol6gico 

Além do Plano Nacional de Desenvolvimento Economico e Social-PND 
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e do respectivo Orcamento Plurianual de Investimentos integra o pro-
~ . 

cesso decisório, a mvel federal, o Plano Básico de Desenvolvimento 

Cientifico e Tecno16gico - PBDCT. 

A responsabilidade de elabora~ao do PBDCT cabe ao Conselho Na

cional de Desenvolvimento Cientí.ttco e TecnolcSgico (transforma~iio do atual 

Conselho Nacional de Pesquisas) que, dotado de flexibiUdade administrativa, 

financeira e estrutura institucional, sob a forma de Funda~80 atualvincu-

'. A lado a Secretana de Planejamento da Presidencia da Repdblica, e tamb~m, 

' .... 
em estreita colabora~ao com os diferentes Ministérios. 

Assim sendo, o novo Conselho passa a ser na coordenaJao da politica 

de ciencia e tecnologia o principal instrumento auxiliar do Governo. 

o 1 PBDCT, aprovado pelo Decreto N° 72.527, foi elaborado para o 

bienio 1973/1974, que assegurou, através do programa prioritário de Tec-

nologia Agrícola, 476 milh6'és de cruzeiros para a Agropecuária, Recursos 

Florestais, Pesca e Meteorologia. 

o n PBDCT consubstancian os programas e projetos prioritáriOS do 

A 
sistema nacional de ciencia e tecnologia, nas áreas dos diferentes Ministé-

rios, contando para sua exeCU9!l0, além dos recursos normais dos,M:lnis-

t~rios, de reforc¡o substancial através de um sistema de fundos, por e

xemplo: Fundo Nacional de Desenvolvimento CientíÍico e Tecnoldgico -

FNDCT. 

Para o quinqué'nio, 1975/1979, M uma estimativa da ordem de 22 

bilhOes de cruzeiros. 



A ayao integrada das agencias e fundos especiais que suplemen-

tam os recursos do PBDCT destinados a .consecul 80 dos objetivos do 

Plano configuram dois subsistemas de arao principais: 
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O primeiro opera mediante a colaborayao financeira a progra

mas e projetos especificos de responsabilidade de entidades 

publicas e privadas brasileiras, com suporte no mecanismo 

financeiro integrado pelo Conselho Nacional de Pesquisas -
......... 

CNP, a Coordenayao do Aperfeicj>amento do Pessoal- de Nrvel 

Superior - CAPES, do MEC, Fundo Nacional de Desenvolvi

mento CientiÍico e Tecno16gico - FNDCT cujos recursos sao 

geridos pela Financiadora de Estudos e Projetos - FlNEP, 

empresa publica vinculada a Secretária de Planejamento da 

'" ;t' Presidencia da Republica - SEPLAN, e, do Fundo do Desen-

volvimento Técnico-Cientifico - FUNTEC, criado no Banco 

Nacional de Desenvolvimento Economico. 

O segundo subsistema opera mediante a mobiliza~ao de ÓrgSós 

nacionais, internacionais e estrangeiros de cooperafao técnica 

e financeira, através de operayó'és de empréstimos, protocolos 

de cooperafao técnica bilateral ou acordos de assisteh.Ci-a técni

ca sob a jurisdi~ao da Secretária de Cooperac¡ao Internacional -

SUBIN da SEPLAN, e da Divisao de Cooperayao Técnica, do 

Ministério de Relayoos Exteriores. 

Comissao Nacional de Pesquisa Agropecuária e de Assistencia Técnica e 
Extensao Rural 

Com os objetivos de caráter programático, normativo e de coordena

firo em relayao as atividades de pesquisas agropecuárias, assistCncia técni-

ca e extensao rural desenvolvidas no Brasil, foi criada a Comissao Nacional ~ 
..... ...., 

de Pesquisa Agropecuária e de Assistencia Técnica e Extensao Rural -

COMPATER (Decreto N°74.154, de 6 de junho de 1974). 
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Esta Comissao é integrada pelos seguintes membros: 

Representante do Ministério da Agricultura - presidente; 

Presidente da EMBR.A.P A; 

Presidente da EMBRATERj 

Representante do Banco Central do Brasil; 

Membro escolbido pelo Mlnistério da Agricultura em llsta tri
plice elaborada pela Confederac¡a~ Nacional de Agricultura; 

Membro escolhido pelo Mlnistério da Agricultura em llsta tri
plice elaborada pela confedera2ao Nacional dos Trabalha
dores da Agricultura; 

Dois membros escolhidos pelo Ministerio da Agricultura que n.8ó 
perten~am ao quadro de pessoal do Ministério nem aos das 
entidades da Administra(a'o Federal indireta a ele vinculadas. 

As principais atribui20es da COMPATER, como -instrumento de coor

dena~ao do Ministério da Agricultura sao as seguintes: 

Proceder a compatibUizarao de planos e programas anuais e 

plurianuais da EMBRAPA e EMBRATER; 

Aprovar os planos e programas, antes referidos bem como os 

respectivos or~amentos; 

Acompanhar e execu.f80 e avaliar os resultados dos planos e 

programas citados; 

Coadjuvar o Ministério da Agricultura na supervisao em -rela280 

as entidades referidas; 

Estabelecer c.rittrios para aloca<¡80 de recursos financeiros da 

Uniiio, destinados ao desenvolvimento das atividades de pesqUisa, 

assistencia técnica e extensao rural. 
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Instrumentos Btisic()s Elaborados pela EMBRAPA 

¡/V' ...... 

A elabora.1ao e a execu9ao da Polnica Agrfcola Nacional, expressa 

no TI PND, PBDCT e Planos de Trabalho pela COMPATER, esttó afetas 

.so Minist~rio da Agricultura e respectivos órgaos de a~ao direta e indireta 

comandados pelo Senhor Ministro da Agricultura. 

No que diz respeíto a Pesquisa Agropecua'ria, já se caracterizou ser 

a EMBRAPA o instrumento governamental criado para cuidar especifica e 

intensivamente do setor. 

Norteada. pelos objetivos e estrat~gias dos instrumentos antes men-

clonados e segundo as orienta)Oes do Minist~rio da Agricultura, a EMBRA

PA estabelece crit~rios e coordena a elaborarao do Plano Indicativo para a 

Pesquisa Agropecuária e do Programa Nacional de Pesquisa Agropecuária-

PRONAPA. 

Plano Indicativo para a Pesquisa Agropecuária 

Alicersada num diagn6stico das condi1oes t~cnicas. economicas 

e sociais do Pars e ampla interpretal~ das diretrizes estabelecidas nos 

Planos do Governo, a Diretoria Executiva da Empresa (composta por um 

Presidente e trés Diretores), define as normas, prioridades e diretrizes 

básicas para a programa~íio da pesquisa, bem como as orienta)iOes de 

caráter metol6gico e operacional. 

Este conjunto de defini90es constitui o Plano Indicativo para a 

Pesquisa Agropecuária. 
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Programa Nacional de Pesquisa Agropecuária 

Tendo como marco de referencia o Plano Indicativo, que 

obrigatoriamente é compatibilizado com as Diretrizes Estaduais de Progra-

~afao de Pesquisa, as Unidades Operativas da EMBRAPA iDlciam a elabo-' 

ra~i'o do Programa Nacional de Pesquisa Agropecuária PRONAPA, que é a 

resultante da consolidaf80 dos projetos naclona1s. 

o PRONAPA, detalha os projetos e as atividades a serem 

" desenvolvidas num período de dois anos e a dinaDrlca do processo proporcio-

na a sistemática revisao do segundo ano, do programa anterior, que é acres-

c1do da programa(aó de umnovoano. Na parte referente ao primeiro ano, 

os projetos e as atividades sao relacionados de acordo com as disponibilidades 

do or'iamento-Programa. 

Além destes instrumentos básicos a EMBRAPA contra com 

o, seu Or~amento-Programa, que representa a versao anual do Or~amento 

Plurianual de Investimentos - OPI, onde consta o detalhamento especifica~Oes 

e vinculaiao de recursos 80S Programas e Projetos, nos diversos nrvels. 

" Resta mencionar o Subprojeto, que é a unidade de referen-

cia do ponto de vista do Sistema de Programa¡ao e Orcamentajlao. 

o Subprojeto, que perde detalhamento na consolida,r80 dos 

nfvels maís elevados, constituí-se em instrumento básico g orgamentayao, 

"'" ...... contabiliza9ao de custos e, consequentemente, avaliarao da pesquisa e da 

tecnología. Tal como o PRONAPA, o Subprojeto é elaborado a mvel de 
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Unidade Operativa pelos pesquisadores, para um perrodo de dois anos. 

, . A 

5. CRITERIOS UTILIZADOS PARA A ALOCACAO DE RECURSOS 

" 
'" 5.1. A ESTRATEGIA GOVERNAMENTAL 

A EMBRAPA como principal instrumento do Ministé'rio da Agricultura 
... 

para promover a pesquisa agropecuaria engaja-se na estraté'gia agropecuária 

tra~ada pelo Governo Federal, definida no Plano de Desenvolvimento EconS

mico e Social - TI PND. 

Espera-se que a Agricultura e Pecuária passem a desempenhar um 

novo papel na estraté'gia nacional de desenvolvimento. Uma contribucao 
J 

mais significativa ii expansao do PIB, com menor prego para o consumidor, 

maior renda para o agricultor e melhor padrao de vida para o trabalhador, 

"" sao algumas das caracterrsticas do novo papel do Setor Agropecuário. 

A agricultura atualmente é' responsável por 15% de renda interna 

apesar de continuar sendo o setor básico de sustentafao nas regiOes me

nos desenvolvidas. 

O novo desempenho da Agricultura propiciará urna e1evaJílo mais 

rápida da sua renda liquida que ajudará a sustentar o alto dinamismo da 

econ8mia global, através da demanda por insumo s e por bens de consumo, 

alé'm de contribuir mais intensamente para redu~ao do deficit na balan)la 

do comé'rcio. 

Conforme foi explicado no n PND, a estratégia agrfcola será orien

tada no sentido de: 

1. Criar as facUidade e dotar o setor de instrumentos 

para o pleno aproveitamento de seu potencial produ-

Uvo; 

2. Ampliar o estoque de recursos produtivos pela 
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,., 
Concentra}'ao setorial de· incentivos; 

Estratégia social para o setor rural. 

Do exposto depreende-se que a partiCipapao direta ou indireta da pes

quisa nas grandes ireas de atua(a"o definidas na estraWgia governamental. 

Com rela(a'o. ao Plano Bisico de Desenvol vimento Científico e Tecno

ldgico - PBDCT, que considera o desenvolvimento científico e tecnoldgico 

juntamente com a politica de recursos humanos com rela9ao a estratégia, 

muito mais do que um programa setorlal; é necesárlo salientar que a 

, 
Tecnología Agrí'cola e uma das prioridades do Plano. 

Relativa a outra prloridade, o PBDCT, espera alcan¡ar principalmente 

através da EMBRAPA (ligada a nova empresa de extens~ rural,EMBRATER), 

...... 
a realizarao de um programa permanente e intensivo de pesquisas para os 

produtos Msico~ das diferentes regi6'es, a fim de dispor-"se continuamente 

de novas espécies renbtveis e de formas de combate as doen-fas, programa 

de tecnología de alimentos; pesquisa de cerrados. 

5.2. CRITtRIOS UTILIZADOS PELA EMBRAPA 

Acima da Diretoria Executiva da Empresa est:t a COMPATER, cujos 

objetivos e atribui1t>es j:t foram explanados no item 4.1.3 deste trabalho. 

A ComissS(, por haver sido constituida recentemente ainda ruió definiu 

os critérios e mecanismos que adotari para a destribui,i80 dos recursos para 

pesquisa aplicada, o que ocorreri a partir de 1975. 

, 
Portanto; cabe a Diretoria Executiva definir os critérios a serem 



observados. Estatutariamente as normas gerais quanto a destribui,fao 

dos recursos é a seguinte: 
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CompabilizaJí1'o de sua programapao com o Plano Nacional de 

Desenvolvimento Econókico e Social do Pars, a politica nacional 

de ciébcia e tecnología e as prioridades estabelecidas pelo Go-

verno; 

Adequaf80 de seus programas,' projetos, subprojetos, e ativi

dades, a poli1:ica establecida pelo Ministério da Agricultura 

para o desenvolvimento do setor agrrcola; 

Revisíi'o de sua programa?o, em face da avaliapao de progra

mas anteriores; 

Observtncia, na elaboral'ao de programas,. projetos e subprojetos 

e atividades, da situay80 de cada regiao no que se refere a re

cursos produtivos, inclusive quanto as diferenciaJaés sub-regionais; 

IV .. .", d d Articulacao com outros orgaos ou enti a es públicas ou privadas, 
4 

que se dediquem as atividades de pesquisa, objetivando evitar 
,"'" paralelismo ou dispersao de esforios e recursos; 

,..., .-v , 

DestriJ!ao e traduc;ao, em termos financeiros, para efeito de ela-

gorafaó do orxamento-programa,das diversas etapás dos progra

mas, projetos, subprojetos e atividades; 

Acompanhamento e avaliapaó da execul 30 dos programas em 

va'rios níveis, a fim de verificar o respectico cumprimento, bem 

como dos custos reais e da efic;1cia dos processos giotados; 

E válido enfatizar que, quanto aos critériQS a serem utilizados na des-
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tiDa¡'áo dos recursos, desde os primeiros documentos tendentes a Cria, ao 
da Empresa alguns conceitos e principios foram manifestados e atualmente 

'" ,.", estSo em plana adorao. 

;'".,.". _ A 

Na propia Exposi¡aO de Motivos (3), dos Ministérios a Presidéncia 

da Repdbl1ca, que concluio por uma profunda reformulaf80 institucional dos 

, .+ 
orgaos de pesquisa agropecuiria, foram levantados aspectos que se trans-

formaram em critérios utilizados pela EMBRAPA, que 00: 

o ajuste da pesquisa agropecu4ria aos objetivos e metas centrais 

do Govemo previstos no Plano de Desenvolvimento Económico e 

Social e,em forma particular as priOridades da polltica agrlcola; 

A organizarso do sistema setorial de pesquisa agrlcola em con

formidade. com a orientarso geral do ato do Governo que criou um 

mecanismo nacional de prom0.980 e apoio ao desenvolvimento da 

cté"hcia e tecnología; 

,... ..... 
Cria~ao de um mecanismo de capta~ao e manejo de recursos fi-

nanceiros que possibUite ampliar t em forma consider4vel. as 

atividades de pesquisa e dar-Ihe flexibUidade e dinamismo de que 

necessita para cumplir eficientemente seus objetivos; 

;' 

Proporcionar os melos e instrumentos indispensaveis para que a 

pesquisa exerra suas atividades em forma mais eficient~ e expe

dita; 

. Estabelecimento de condiroes proprcias para estimular, ampliar 
, ....... 

e consolidar a coordenaJao entre os diferentes setores que reali-

zam pesquisa agropecuá'ria no Pars; 

~ 

Estabelecer osvfnculos necess4rios de coordenarao em forma estável, 
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entre a pesquisa e os mais importantes organismos do setor 

pdblico que promovem o desenvolvimento agrrcola, especial

mente os de aSistgncia técnica, de financiamento e de comer-
A-

cializarao; 

Mobllizar a partlCipay~ e o apoio do setor privado (industria, 

produtores organizados e outros), na realizaplió da pesquisa 

agropecuáriaj 

Proporcionar as medidas que assegurem um processo sistem:t

tlco e contihuo de programa~áó das atividades da pesquisa com 

o controle e avali~cíÍo dos seus resultados; 

Estabelecer as politicas nacionais para a pesquisa setorial e 

ass~gurar a execurao de programas e projetos de impacto no 

processo produtivo da agricultura, mediante a execuc80 descen-
J 

tralizada com o emprego máximo dos recursos já existentes nas 
......, 

distintas regioes do Pars; 

Ciar condiS()(;s essenciais para que, por sua eficiéhcta e re

sultados, a pesquisa agrícola adquira importá'ncia, prestí'gio e 

reconhecimentoatualmente observados em outros setores cien

tíficos e tecno16gicos do desenvolvimento nacional. 

,'\.- . 
Para a consecufao do que expressam os Estatutos da Empresa salientam-

se alguns principios que nOrteiam desde 1973 as aybes até entllo desenvolvidas, 

que .incidem no processo de tomada de decisOes e, coosequentemente, na mobi

Uza~~ de recursos humanos, material&, e financeiros. 

Definiu-se que o PRONAPA ter:t como objetivo básico a produfao de in

formafOés que perinitam introduzir mudaIljas no processo de produ.fao com o 
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fim de apoiar as politicas e metas agropecuirias do Governo. 

Atualmente, fol estimado que o crescimento do Se.tor Agropecuirio. 

deve ser da ordem de 7%, com as lavouras Qesenvolvendo-se entre 6 e 7% 

e a pecuirta DUma taxa superior aos 7%, para com lsto assegurar o cres-

. A . 
cimento global da económica e correspondente desenvolvimento do Pars. 

Deveñ ainda, o PRO NAPA , proporcionar os conhecimentos que 

A "'" visema aumentar a eficiencia econ6'blica e social na realizafao do pro-

ceeso produtivo na agropecuiria. 

~ ., ·A 
Esta eficiencia tem como caracteristica principal propiciar o aumento 

da produtividade da terra e do capital, pela racional utUizafao da m&o de 

obra e pela obtenfao de uma rentabUidade suficiente para garantir urna 

satisfatdria distribuip-ao da renda. 

A metodologia usada pela EMBRAPA, para atingir a tais. propdsitos, 

fundamenta-se no principio de que a programaroo de pesquisa deve ser 

calrada em critérios de prioridades alinhadas por produtos. 

Além disso, busca-se na abordagem em base a sistemas iDtegrais de 

produfBro, o meio de assegurar a conveniente aplicaiao dos recursos da 

Empresa. 

5.2.1. Prioridades da PeSquisa 

Do exposto anteriormente, neste documento, se depreende que a defi-

nt,(a'ó das prioridades da pesquisa agropecuá'ria aplicada é decorrente das 

diretrizes estabelecidas nos instrumentos b~slcos da acSo governamental. 
. ~ 
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'" A concentraf80 de recursos ~ propositadamente orientada para deter-

minados produtos ou «reas do conhecimento lnmano, que venham a con-

tribuir decisivamente para o cumprimento das metas estimativas pré-esta-

belecidas. 

Existe hoje enorme preocupapao atinente aos produtos da agropecu«ria 

"" que sao export«veis e aqueles que asseguram a normalidade do consumo 

interno. 

Sem perder de vista os objetivos da economia nacional, como um todo, 

a EMBRAPA, prioritariamente dirige sua apíió para os seguintes pontos: 

Concentraf~ de recursos institucionais, :tumanos e financeiros 

para a execupBó de projetos de pesquisas que visam a aumentar 

a produtividade da agricultura nacional com vistas ao atendimento 
......... 

das necessidades alimentares da populapao, de desenvol vimento 

industrial e do incremento das exportasOes; 

Execu~~o de pesquisas que objetivam desenvolver recursos pouco 

conhecidos, especialmente nas Zonas de Tr6pico Unido, na Regiao 
'" do Pantanal, nas Zonas Semi-Aridas e nos Cerrados; 

Execulao de pesquisas que assegurem o crescimento da produtivi

dade de m~-de-obra e, que proporcione m maior participa~aó do 

trabalho na renda gerada pelo sector. 

Desta forma busca-se cumprir a finalidade principal da pesquisa de 

produzir conhecimentos técnicos e científicos que permitan gerar e aperfei-

i oar as tecnologias adequadas para o aprimoramento dos processos produtivos.· 



A Empresa, ao definir os seus crittSrios para sele1to de prioridades, 

.... 
nao perde de vista o desenvolvimento que existe, da finalidade antes 

IV 
mencionada, com os fatores intr1nsicamente associados que sao: 

Crescimento; 

Equidade; 

,v 
Redu~ao de risco. 
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o primeiro fator refere-se ao contbmo aumento da produ~to, dos pro

dutos agropecwt'rios, indispensável ao atendimento das necessidades da po-

pula~ao, cuja taxa de crescimento tS aproximadamente 3%; e alnda, o apro

veitamento desejado, das possibilidades do~ mercadOs externos ruja deman-

da tender a ser crescente. 

o segundo fator está intrinsicamente relacionado com os objetivos 

socia1s, voltados para, a eleva~ao do b_em~estar do homem ,e portanto, a 

equidade deve estar presente no sentido de que, os beneficios alcanfados 

pelo crescimento e os resultados do processo econGmico alcancem a todos. 

o ultimo fator, redu~íro de riscos, pode ser igualmente importante, 

como os démais, na <?aracterizarao dos objetivos da pesquisa. AltSm disso, 

a reduyaó de riscos e incertezas ~ fundamental em primeira mao, para os 

intereses da sociedade" muitas vezes atingida pelas frustra~Oés de safras e 

dificultades econ8micas generalizadas, e em segunda, para o interesse 

restrito dos produtores individualmente. 

A determinazá'ó de prioridades na pesquisa agropecuário é essencial 
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,... d . h ,... urna vez que os recursos sao escassos e os ese)os umanos sao ilimitados, 

no que diz respeito ao conjunto de bens e servi.Fs. 

Também deve-se considerar as peculiaridades dos países em desen-

volvimento, onde a multiplicidade dos problemas frente a escassez de re-

éursos humanos (qualificados), e dos recursos de capital exige a racional 

seletividade dos problemas a espera de solu.fáO. 

Sob o ponto de vista metodolcSgico, a defini~80 das prioridades defronta

se eom sérias ilificultades das quais res salta-se a agropecuária em processo 

bioeconóblico, em constante dinamismo afetado por variáveis e fatores im-

'" previsiveis e mesmo lncontroláveis pelo homem • 

..... 
A determinafao de prioridades da pesquisa na EMBRAPA, é realizada 

através de duas abordagens: 

Prioridades por produto; 

Prioridades por linha de pesquisa. 

Entende-se por linha de pesquisa, a uma figura auxiliar de programa,Pao, 

destinada a agregar diferentes disciplinas cientlficas as técnicas do conhecimento. 

Com a finaUdade de definir as prioridades da Empresa, foram seleciona-

, 
dos os criterios, a seguir relacionados, que foram os considerados como viá:veis. 

Note-se que nem todos foram aplicados em decorr~cia da falta de informaroes 

e dados confiáveis, o que se espera seja sanado em futuro próximo. 

Importancia do produto 

ParticipayaO na dieta alimentar 

Elasticidade na renda da procura 



Participa~ao na balaD~a de pagamentos 

Possibilidade de respostas mediatas (margem de re
tGrno) 

Procura industrial 

Disponibllidade e uso de recursos 

Possfvels beneficU[rios 

Equidade regional 

Riscos e incertezas 

Tecnologia utilizada (conhecida e potencial) 

35. 

Capacidade competitiva na produf80 de tecnologia 

Possibilidade de importarao e adapta9ao tecnoltSgica. 

A Empresa em 1974, definiu as prioridades da pesquisa por produtos 

e por linhas para os IÚvels estadual, regional e nacional, que foi distribuido 

a todos os pesquisadores como documento básico orientador. 

Por nao haver possibilidade de uso de todos os indicadores selecionados 

optou-se por utilizadas diversas fontes de informayO'es, prinCipalmente, objeti

vando atender aos principais produtos a nfvel de Estado de Federajlao, onde 

se obtém séries hist6ricas sobre a produ'y80 e área colhida. 

Praticamente a participa4jl80 no valor total de produ~Qó estadual e a 

4rea ocupada foram os principais par~metros utilizados. Estes mesmos in-

dicadores combinados permitiram a indicaf80 das priOridades Regionais. 

As indicaJó'és regionais foram grupadas para a definirBó das priori da-

-. 
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des nacionais sendo ent:O, agregado um tercelro critério principal, expresso 

pela partiCipayil'o na balan'ya de pagamentos. 

Apt'Ss definidas as prioridades a DÍvel nacional fol introduzido um quarto 

critério referente as variayoes do pre90 dos produ~os recebidos pelos produ-

tores. Este c~tério serve apenas para refor¡ar ou alterar a ordem em que 

os produtos se apresentam na seley8ó anterior. 

~ 
Para a execuc¡ao deste trabalho, além dos especialistas lotados nos 

Departamentos do Nevel Central da EMBRAPA, foram constituidos grupos de 

'" trabalhos com os pesquisadores, até mesmo de outras institui..90es para de-

terminar as prioridades. 

6. GRUPOS QUE DEMANDAM RESULTADOS DE PESQUISA 

o principal interessado e coparticipante na obtenyao de resultados da 

pesquisa é o propio Govemo, seja a nevel Federal, Regional, Estadual ou 

Municipal. Em todos estes escalóés existem diferentes organismos que 

est~o estreitamente vinculados ao setor Agropecuário, cuja atuayaó impli-

ca nG'o só' em execUy80 de pesquisa, mas também nos resultados alcanjados. 

A atividade da EMBRAPA na<> terá o menor significado se o seu pro-

duto final nao for levado a quem de direito, ou seja, aos usurários dos 

resultados da pesquisa agropecuária. 

Este objetivo somente será conseguido sob alguns aspectos, através 

de uma poderosa estrutura adequada para exercer a difusiió da tecnologia. 



Desta forma, os usuirios da pesquisa que caracterisam os mals 

~mportantes. grupos de demanda, quer no campo quer nas cidades deve

Go ser melhor ateDdidos quando as Empresas Publicas estiverem em 

37. 

. ....... 
pleno funcionamento, submetidas as atribui~oes definidas pela COMPATER. 

Para atender aos grupos que expressam a demanda pelos resultados 

da pesquisa, e consequentemente cumprir com suas finalidades os prcSpios 

.Estatutos da EMBRAPA (6). estipulam os segu.intes aspectos: 

Manter estreita articulaS'80 com o Sistema BrasUeiro de E:xtensáO 

Rural, hoje transformado na Empresa BrasUeira de Assisten.cia 

Técnica e Extensao Rural - EMBRATER, e cutros servi20s de as

sistencia técnica, pdbUcos e privados para efeito de difus80 de téc

nologta que hcuver desenvol vido diretamente OlÍ por intermédio' de 

convenios. contratos ou ajustes; 

Colaborar com entidades pdbUcas, federais e estaduals que se dedi

quem a pesquisa agropecultria visando a harmOnizá,9ió de programas; 

Articular-se COm entidades de direito privado, quando devidamente 

aparelhadas, para execufao de teabalhos de pesquisa, mediante con

tratos; 

Evitar duplicafió de investimentos na execuJá'ó de atividades de pes

quisa, mediante a sistemlttica mobilizaJ80 da capacidade jlt instalada 

em outras ltreas, especialmente nos Estados. e nas Universidades; 

Promover cu apoiar a formaJoo e ° aperfei2oamento de pessoal 

especializado nos vários tipos de pesquisa a que deve dedicar-se 

e realizar ° treinamento sistemlttico de seu pessoal técQico e admi

nistrativo; 
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Conceder financiamento. para atividades de pesquisa, diref:amente ou 
~ ~ 

em articula,ao com mecanismo financeiros especificos. E facultado 

a EMBRAPA desempenhar suas atividades mediante convenios, con

tratos ou ajustes, inclusive com pessoas jurl'dicas estrangeiras ou 

internacionais. Deverá'ó ser remunerados os servi~os concernentes 

as atividades de pesquisa que a EMBRAPA prestar a órgSós ¡:dblicos 

e entidades privadas. 

Para atender ao preconizado anteriormente a Empresa utiliza a 

figura do Projeto Especial que define a forma através de qual outras ins-

tituijOeS solicita m auxilio técnico e/ou financeiro para o desenvolvimento 

de atividades da pesquisa. 

o pr6pio Modé\o Institucional (7), preconiza que a EMBRAPA deverlt 

ter como Orientayao b~sica .0 desemvolvimento de uma atuapao caracterizada ,) 

pela busca constante das mais diversas formas de coopera'ySo e pelo apoio 

que ir~ emprestar aos diferentes organismos que realizam pesquisa agrope-

cu~ria. Será, assim, sempre aberta e sensrvel ao esfor~o cooperativo. 

A Empresa dever~ aliar-se com órgáOs e entidades do Governo Fede-

ral, com as Universidades, com os Estados, com o setor privado, e de 

modo espeCial com a inddstria que utiliza produtos agropecultrios e com 

produtores de insumos. 

Essa coopera¡á'ó irá, certamente, possibilitar a adopoo de diferentes 

formas de execufá'ó de projetos, promovidas diretamente pela Empresa, me

diante acordo ou po~ delegayáD e através da contrata~ao de pesquisa. 

Relativamente a integrar80 nos Sistemas Estaduais das Universidades 



e estabelecimentos de ensino Superior atépreconizar o que segue: 

Formac~ e treinamento de recursos humanos; orien

tando estudos em aspectos de pesquisa de interesse 

nacional, regional, estadual e local; 

Contratayao das entidades, para execuY80 de trabalhos 

conducentes a gerai&'o de tecnologia especifica; 

-- --- "'" ObtenJao de asseseona especial para seleyao de mode-

los de tecnologia básica já existente e para conduJ80 de 

trabalhos de adaptayó'és desses modelos; 

,yo ., 

Com respeito a iniciativa privada, onde o campo de atua¡ao e 

vastissimo para a execuY30 de programas e atividades de pesquisa, 

dois aspectos realssados: 

Gerayao de tecnologia especifica em colaboraFo com o 
sistema 

Compra de tecnologia gerada ou adaptada pelo sistema. 

39. 

A EMBRAPA, através dos Sistemas Estaduais, desenvolverá ativi-

dades que tenderao a refor~ar os laJos de integra(aó institucional, pois 

está(, voltados para os segUintes aspectos: 

Manter estreita articulap80 com entidades publicas e pri

vadas de assistencia técnica, para efeito de difUSBo de 

tecnologia; 

Estimular, apoiar e desenvolver programas de capacitaf80 
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de técnicos de níÍrel médio e superior, considerados essenciais 

para o desenvolvimento de pesquisa; 

Utilizar a capacidade instalada dispontvel na !trea a fim de 

evitar a dupl1caf80 desnecessdrla de investimentos; 

Adotar conceitos cient:IÍicos de planejamento e administra~ao DO 

desenvolvimento das respectivas atividades. 

,v 
CONSIDERA~OES FINAIS 

Por mals a~biciosas que sejam as metas estipuladas pela Empresa e 

ainda que exista uma eficiente e eficaz estrutura operativa no prazo de dois 

anos. em se tratando de pesquisa agropecudria, nao se pode esperar e avaliar 

resultados sem considerar os profundos problemas das novas orienta1oes. 

o Sistema Nacional de Pesquisa Agropecuiria atravessa um mareante 

perlodo de transiJao, no qual as vantagens do novo Modélo Operacional ainda 

se fazem sentir e a efetividade do modet.o anterior foi abalada pela introdu9á'ó 

de outros mecanismos. 

Medidas energéticas est~ sendo tomadas no sentido de realizar as 

transforma9tes previstas no Mod~o Institucional de Execu¡a& de Pesquisa 

Agropecuá:ria, no Sistema de Planejamento e outras preconizadas em áreas, 

como por ejemplo de Recursos Humanos. 

A Diretoria Executiva esti apoaida. a Nrvel Central nas seguintes 

....... 
regioes: 



" .'V Superintendencia de Administrajao e Finanyas 

Departamentos: 

Diretrizes e Métodos de Planejamento. 

Projetos Especiais 

Técnico Cienttfico 

Informa.F'es e Documentsfao 

Difus80 de Tecnologia 

Processamento de Dados 

Recursos Humanos 

Conforme evidenciado no Relat6rio de Atividades de 1973 (5), do 

conjunto de a'i0es desenvolvidas no periodo merecem destaque especial: 

41. 

-A realizaf30 de invenbtrio do pessoal, bases fisicas, equi

pamentos e dos trabalhos de pesquisa a serem transferidos 

ou aproveitadospela Empresa; 

-o inicio de execufSo de amplo programa de recursos huma

nos: p6s~raduayro e capacitay80 continua; 

-o intenso trabalho de informapao e contatos diretos com 

institui~ó'és e setores interessados em pesquisa agropecuá:ria 

- informa¡8ó sobre a Empresa e estabelecimento de progra-

"'" mas de ayao integrada; 

-Atividades relativas a formafao do orsamento de 1974 e 

estudos para a acriapao de novos mecanismos a captafá'ó 

de recursos; 
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, 
".,. ""'" -Elaborayao e implantafao de um novo sistema de progra-

.... ' 

marao de pesquisa, lnclu1ndo também, trabalhos de pre-
,. 

inversao e arufiise de projetos priorit~rios de pesquisa; 

-Inicio da implantarao da estrutura técnica, cientaica, admi

nistrativa e finance1ra, possibilitando a Empresa assumir 

todo o acervo do Departamento Nacional de Pesquisa Agrope

cuária -DNPEA, extinto por lei. 

Somente contando com ndmero de pesqui s adore s devidar.nente capa

citados é que se conseguirá aalmejada moderniza~ao da agricultura bra

slleira. A ap80 da Empresa no que se refere a Recursos Humanos pode 

ser evidenciado pelos resultados da a9ao do Departamento especifico. 

Em 1971, haviam 810 pesquisadores no DNPEA que organizou o 

acervo recebido pela EMBRAPA. Destes 636 optaram pela Empresa. 

Atualmente a for~a de trabalho está constituida da seguinte forma: 

(dados fornecidos pelo Departamento de Recursos Humanos): 

Pessoal Técnico Cientffico 

Pessoal de Apoio a Pesquisa 

Administra~ao Geral 

TOTAL 

915 

2.295 

927 

4.137 

% 

22,12 

55,47 

22,41 

100,00 

Dots programas estao sendo desenvolvidos para o aperfeifoamento 

do pessoal: P6s-graduapao e Capacitayá'6 contrnua. 

Em 1974, o contingente de técnicos em p6s-graduay80 atinge as 
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seguiDtes cifras: 

Brasil Exterior Total 

M.S. 253 25 2_78 

Ph.D. 20 ..l! 39 -
TOTAL 273 44 317 

Finalmente, resta mencionar- os aspectos relativos aos recursos 

Financeiros, considerados como o mais importante fator dosucesso e 

dinamiza,9ao da Empresa. 

Embora existindo dota9aos' or¡amentários especificas cabe a Dire

toria Executiva responsabilizar-se pela realizapao do or¡amento. Espera-

... 
se através da estrutura de Empresa Pdblica minimizar os tramites deco-

rrentes da existencia de mÚÍtiples fontes de financiamentos para a Pesqui-

sa Agropecuária, o que sobrecarrega significativamente a' atuacáo da Supe, 
rltendencia da Administrar'Ro e Finan,9as e os órgát>s de administra980 des-

centralizantes. 

Neste momento está sendo aprovado um novo Sistema Oryamentário 

do qual se opera a flexibUidade suficiente para agilizar e datar a Empresa 

de adequado melo de contrOle financeiro e contábil, básico para a 'captay80 

de recursos. 

Apresenta-se, aseguir, os quatltativos previstos no 1 PND para dar 

suporte a E MBRAPA , o que mals uma vez se ressaUa, traduzem a cons-

.,1'\-

ciencia e o interesse do Governo Federal, em realmente industrializar a 
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Empresa para o desempenho de seu papel fundamental no processo de 

desenvolvimento do Pars. 

Cr$ milhOes 

1975 500 

1976 650 

1977 800 

1978 900 

1979 950 

TOTAL 3.800 

-- . Levando-se em considera roes que em 1973, a Empresa, contou com 

recursos no montante de Cr$ 125,5 mUhOés e em 1974 a. estimativa ~ de 

ordem de C1"$ 186 milhóés evidencia-se o impulso que os recursos financei

ros proporcionarfo a partir de 1975. 
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Criteria for Establiahing 
Re8earch Prioritie8 and Selecting Research Projects 

* N. C. Brady 

Event. of the paat decadt have fir.ly f1xed in the mind. of nationel deciSIOr

makers the critlcal role of agricultural research In the world's fight to feed itse~f. 

The advent of the green revolution with ita heralded "miracle wheats and rices" was 

made p0881ble by 8clentiflc achievement. In fact, lO striking were theae product8 rf 

research that meny were led into falae optimism on the world food sltuatlon. Expeci 

tationl from reaearch were overemphaaized and the aeriouaness of,the problema research 

wa8 to remove wa8 minimized. Droughta, flQoda, frosts and other adverse weather Phi

nomena of the pa.t three years have jerked us back to reality. We now know that ret 

aearch can provide abasia for phenomenal increases in agricultural ylelda, but we 

allo know 

aertea of 

that re8earch take8 time and money, and that it ia only one of a complex I 

inputa, al1 of which mU8t be present if 8ustained changes in crop and anif 

mal production are to occur. 

THE TWO-PRONGED APPROACH 

During the paat decade. we have witne8aed the development of a two-pronged 

approach to agricultural reaearch aimed at aolvlng food production problema in the 

developing world. The ROat widely publicized approach is that of the network of 

Intematlonal agricultural research centers such aa CIAT, host for thia confereoce. 

In theory. these centera bring to bear the best sclentlfic talent, reaourcea and fa~ 

eilttiea in the world to solve the food production problema of the developing eoun-

tries. Located in regiona where the problema are, these centera 'couple seientlfic 

expertiae with reality of the problema of the peaaant. 

The aecond, lea8 well-heralded approach to agricultural reaearch Is that of 

._----------.. _------------
* Director, The International Rice Reaeareh Iastitute, Los BaGoa, Laguna, Philippines 
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the national research organizations in the developing countries. Although tbey re-

ceive much less publicity than do the international centers, these national researc 

units have the ultimate responsibility of doing the research which will be most mea -

ingful to the cultivator. P'urthermore, their problema of planning and implementins 
I 

effective research programa are more complex and difficult to solve. In comparison 

with those at the international centers, resources of these national organizations 

sre limited, their manpower les8 well-trained and their facilities inadequate. Abo', 

because of the independence of comparable organizations in neighboring countries p 

research in these units tends to be little coordinated with that of research units 

in nearby countries. 

These two basic approaches to agricultural research, coupled with the 

.ities of the many food production problema in the developing world, provide an al

most inexhaustable list of researchable problema. The total need for new knowledge 

to help farmers produce more food dwarfs the resources avaiIable to support and to 

do the research needed to gain that new knowledge. As a consequence, priority set-

ting becomes paramount. No only must wise choices be made as to what problems must 

be attacked first, but decisions must be reached as to where the research is to be 

i 
done - at national institutes, at one or more of the international centers, or throuah 

collaborative efforts of more than one organization. 

CUR.RENT S ITUATION 

There is much to be desired in agricultural research priority setting, espe-

cially that of national research organizations. Unfortunately, relatively little 

attention has be en given to agricultural reaearch planning and management in the 

developing countries. Too often pattems developed in the more affluent countries 

are followed, pattems which in most instances are not properly suited for the de-

veloping countries. 



The imitation of reaearchera tn the more developed countries is evident, eSj 

pectally at untversitles and at selected research institutes in the developing wor d. 

Having received their graduate education at a university in the United States or E-

rope, the professors or scientists in the developing countries are prone 

the type of research they did for their graduate thesis. In some cases» 

! 

to contin1e 

this has I 

meate. continuation of reaearch which hal little if any practical meaning to the so
I 

cial and agrtcultural problems of the country in whicb the research is done. Re - • 

search areas which may be of keeo! interest to a major profeasor in California, Illi-

noia, New York or Great Britaln may have little or no relevance to the solution of 

problema facing farmers who produce cassava, cowpeas, rice or guinea gr ••• in Lati1 

America, Africa or Southeast Asia. 

In other tnstances, scienttsts trained abroad eSlentta!ly cease doing re -

learch when they return to thelr home country. The nature of their overeeas train-

ing ts such that they either are not capable of handling applied problems or they 

do not have the equipment or funda to continue the type of researeh work for which 

their graduate training prepared them. AIso, quite often they 

little support, a ridiculously low aalary and little authority 

find themselves wi thl 

to change the bureaur 

cratic systema in which they work. In still other cases, tbeir oversasa training 

aeemS to have left 

needed to iucrease 

them with the convlction that the mundane applied researeh chorer 

agricultural productivity ls beneath. their dignityo lhe problemf 

for which they were educated and tralned to solve remain uusolved. The country may 

even be worse off for thelr baving been sent abroad. They give tbeir national lea~ 

ders a senle of security sinee they are well-trained and should have the eapsbility 

to carry out high-quallty researcb. Unfortunate1y, the eircUMstances in whieh they 

find tbemselvel make thll aehievement unlikely if not impossible o 

To complement the research at universities and research institutel are the 

applied researeh triall being earried out at small outlying ststions, whieh in 

some eountries are numerous. Characteristical1y, these statione are poor1y staffed 
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and equipped to carry out their assignmenta. They are commonly under the directior 

of an applied researcher' with a B.S. degree. He is assisted- by technicians with I 

a high school or trade school diploma. Applied field trials are initiated but due 

to inadequate financial support, scarcity of chemicals and other inputs aud inade-¡ 

quate supervision, the qua lit y of research ls low. Often ehe research statlon wilj 

double as a seed production facility, a function in the minds of farmers and polit-

cians which is more important than research. 

Some of the regional research stations may have small plant breeding prograt. 

Too often. however, thelr efforts are not coordlnated as a part of a national crop 

improvement programo There.is reluctaoce on the part of the seientists located at 

these stations to exchange seeds with thelr counterparts elsewhere lor fear that 

they will not be given proper credit for their research efforts. AIso. the smalI 

size of the stations prevents the employment of an lnterdisciplinary team of scien~ 

tists to work with the pIant breeder in improving the crops under iavestigation. 

Rere too, there appears to be a great waste of talent and finaneial resources. 

May 1 hasten to point out that there are some notable exceptions to the si-

tuation just described. There are a few examples of national researeh programa 

which do not fit the situation 1 have described. In these cases there ls notable 

nationaI research coordination. Effective long-range plans have been developed 
i 

and are being implemented. Well-trained researchers are being effectively utilized 

and are training younger personnel to take their places. Even so, the sitaation 1 

have described all too often pertains and is a serious stumbling block to effective 

use of scienee in the developing worH to increase food production. 

My reason for focusing on the situation as it now exists p gloomy as it may l' 

appear, ls to emphasize that, if overa11 national policies do not give higher pri~, 

4C) ity to agricultural research, the setting of research priorities may be meaning-

less. To consider criterla for setting research priorities in a theoretical. ab~ 

stract framework would be too foolhardy. Certain conditions must be present before 
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any kind of priority setting can be effective. We must recognize the organization~l, 

financial and social constraints on agricultural research at the national level. wJile 

steps must be taken to remove these constrainta, to the extent they are not removeJ, 

they must be considered in any type of priority setting procedure. This does not I 

mean that the procedure and the resulting priorities exclusively should be determi,ed 

by the constraints, but at the same time, realistic priorities should not be aet iS-
i 

noring the constrainta. Tbe ultimate alm is to aee that the needed research is pI 

ned and performed -- not just to set up a theoretically-sound priority setting me-

chani8m. 

RESEARCH AND SOO tAL GOALS 

Agricultural research cannot be considered in isolatfon from the basic huma 

needs of society and perhaps more importantly from the perception of those needs 

by national leaders. lood production and a viable agricultural base to 

production may be important, but this importance will not be translated 

provide thar: 

into action 

unless it is perceived by national leaders. lor thi8 reason, 1 8uggest that nation~ 

al aecial goa18 as perceived by national leaders and decision-makera must provide al 

basiB for determining the direction of research programa and of the specific priori~ 

ties within these programa. 

Traditiona1ly, agriculture has not always received the bighest priority 8mCnf 
national social goala. To many political leaders, agriculture and agriculturaliBtsl 

represent the lowest rungs of the socio-economic ladder. To them, agriculture re -

presents a preoccupation of the past from which a developing country must move if 

it is to achieve development. lt generally takes second place to industry in na -

tional priorities. Seldom are the better qualified college atudents encouraged to 

take up agriculture as a career. Host of the aona and daughters of the well-toodo 

study medicine, law, economice or liberal arts. They do not aspire to become agri~ 

culturalista" 



~ 
Perh~ps the best example of C~Tative priorities is seenio comparing emp~a-

sis placed on research institutes devoted to atomic energy research and those con 1-
cerned with agriculture. Invariably the agricultural unit takes a back seato In 

one country 1 visited recently, 1 was told that there were eleven entomologi.St8 

associated with biological research at the national atomic energy facility. An a-¡ 

gricultural conference held at th!s location revealed entomology to be one of the 

subjects most poorly co~ered in the agricultural research program In that country. 

The agricultural research institutC!8' could not hire entomologists since their salar 

scale was conaiderably below that of the atom1c energy unit. When 1 inqulred as tp 

the research accomplishments of the eleven entomologists, 1 found they were sadly 

lackingo The accomplishments which had been mede appeared to have no bearing on 

the food production needs of the country. 

The current world-wide food crisis 18 doing much to place in proper perspeet 

tive the importance of national food production goals. Hopefully, behind the smok, 

sereen of politieal sta~ements and grandoise plans for world food reserves, consi.! 

deration is being given to the world's long range dependence on food production in 

the developing nations and the role to be played by research snd education if yiel~ 

Research administrators have a rational responsibility to help deCiaiOn-makL. 

plateaus are to be permanently raised. 

identify national goals relating to agriculture and more specifically those relatit 

to agricultural researeh. One of the mast signifieant ehallenges ls to force nati ,n

al leaders to think in terma of the future. They are foreed to give priority attea

tioo to the r •• 1itie. of the pr ••• nt -- to ••• k .olutions to the immediate prob1e., 

facing them sud their constituents. Two years ago they mey have hsd on1y passing , 

interest in Teaearch. Consequent1y, they seriously consider only those actiona 

which give prom!se of immediate results. This mesns they tend to concentrste 00 

"action" type programs or on extension programa aimed at bringing about action. 

AIso. the!r preoccupation with current problems forces them to think of on1y those 
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research inputs which promise immediate results. By so doing tbey by-pass or 

nate long-range research planning and concomitantly the setting of meaningfu1 

priorities. 

The Job 

the future 

then ia to convince deciaion-makers that research must be oriented tt 

d~idends may be returned next year or the year after but more likelyl 

5 or 10 years hence. On1y tf this ts done will consideration be given first of a11 i 

to the true role of research, and second1y, to the setting of priorities for this 

search. l 
An important task of the research administrators and other decision-makers i~ 

to clearly identify the extent to which' agricultural research can contribute to the • 
attainment of social goa1s of a nation or region. To do this agriculture's overall 

goala must be clearly established on aa long a time frame as possible. Decisions 

must be reached as to national production goals for specific crops and animal produjts 

and a target date established for meeting these goals. Ideally, agricultural scten. 

tists should participate in setting these goals to clearly establish their practica4 

bility and to help identify the role that scienee can play in meeting them. 

The desire for national self-sufficiency, especially with respect to food 

crops, sometimes leads to the establishment of unrealistie aud economically unsound 

production goals. Economists as well as biological scientists have a role to play 

in clearly identifying the agricultural areaa in which a given country has a com -

parative advantage. For example, in some countries, programa to develop wheats and 

barleys adapted to tropical conditions have been stressed to help the countries 

become self-sufficient in theae cropa. While the attainment of thia goal may be 

biologically possible, and politically and socially satisfying, limited research re-

sources migbt better be utilized on food crops which are well-adapted to tropical 

cHmates. 

To identify means of meeting social goals, agricultural research administra-

tors must know the limitations which society imposes on the agricultural industry. 
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These limitations may relate to factors such as environmental quality, land use, and 

~ the availability and cost of agricultural inputs. Restrictions on the use of pesti

cides. and the cost and availability of these chemicals will help Ihape research prio-

rities. Likewise, public policies on the relative prices for chemical, land and fi -

neneial inputs. on the one hand, and for the crop or animal products of the farm on 

the other, wil1 determine the nature of the research effort. 

Last1y, religioua and other social constrainta must be taken into considera 

tion. Research on beef in India, for example, where cowa have a apecial religious 

nificance, would be considered in a different light than similar research in Nigeria 

or Bra~il where such animals playa different social role. 

In some cases. science is given the responsibility of expediting changes which 

may be more easi1y attained by other social and political means. For example, input! 

product price ratioa which are subject to political manipulation can determine tbe re-

41) levance of research on the inputs. Low prices for fertilizer and high prices for rice 

have helped Japan produce a high proportion of ita rice needs through the decades. At 

the same time~ research to increase efficiency of fertilizer utilization has received 

relatively low priority in the past. The recent increase in fertilizer costs has made 

such reaearch more.attractive. 

Other actions which can alter the need for and relevance of different research 

efforts are decisions relating to land reform, irrigation development. credit cost 

and availability, and ~mproved marketing channela. Research leaders can influence sucJ 

decislons by citicexperience of others and by making special studies to assist nationell 

policy-makers. 

PROCZSS :rOR iMAKlNG. ¡ REBOlJEE:ALLOCATION DEC 15 lONS 

1 have outlined in Figure 1 a generalized procedure for determining appropriate 

resource allocation for agricultural research. It is assumed that overall social goalB 

will include goa18 that can be met only through the agricultural sector. 

culture's goals will require input s from agricultural research as well as 

In turn, agrii.. 

other componert. 
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.' I 

of tbi_ induatry. Agrieultural re.eareb goals generally relate to tbe identifieatio, 

C) and removal of a .erie. of eonstrainta, ¡Mc1t.iptw biologieal, eeonomie, 80ctal or poli 

tieal. Our ta8k i8 to determine tbe relative iaportanee of tbese eonstraints, aseer 

tain tbe feasibility of researehls being able to remove thea, determine the removal 

e08ta in terma of time andI1111Du,y, and be eertain tbat othen eannot remove them more 

quiekly and les. expenslvely than we. 

Usiag the.e general erlteria, lt i. pOl8tble to 8eleet a seriel of releareh 

alternative8 and to give tb .. different leve18 of priority. Within eaeb alternative 

speeifie researeh projeets can then be prepared and pertinent researeh methodologie8 

developed. Tbele beeome the researeh instrumenta to whieb fund8 and hUBan reeourees 

are alloeated. 

lt is obvious tbat thi. approaeh gr08.ly overs'-~lifie8 the actual problema 

of reaouree alloeatien. lt aasumea the availability of human re80ureea, ftrst to 

~ be wiae enougb to a8ae,. the eonatrainta, to 8et eriteria for their removal and to 

8eleet· priority releareh alternatives; aud seeondly, to plan and carry out 8peeifie 

researeh projeeta once a deei8ion has been made. lt also a8sumes re80uree alloea -

tion for overall agrieultural researeh support in relation to tbe importaoce of this 

researeh in meeting the agrieultural &oa18 and in turn tbe 80eial goa18 of tbe eoun-

try. lt gives little attention to seientifie, diseipline-oriented researeh and :' 

assume8 thst in a developing eountry re.eareb that i8 not in soma way related to the 

solving of pre'Biag huaan problema vould not reeeive high priority. AI.o, it doe8 

not do jU8tiee to tbe many interaetionl wbieh mult oceur at all levels of tbe deei-

8ion-making proce.s. Iven 'o~, tf the general proeedure outlined in Figure 1 were 

followed, there would be great iaprovements in reBouree alloeation for agrieultural 

reeeareh aud far the .peeifie progr... aud projeet8 to be undertaken. 

In Figure l. four major eriteria are envisaged a8 being molt iaportant in set 

tiag researeh prioritiel and in a.eertaining whieh speetfie projeets are to be plan 
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and initiated. These al1 deal witb conatraints on agricultural production, proceasing 

ti> and'marketing, and witb meana of removing tbese constraints. They will be considered 

in order. 

Relative aiggificance of different constraints 

The extal to which tbe removal of a given conatraint would contribute to the 

acbievement of important agricultural, and in turn, social goals is perbaps the most 

significant long~range criterion for researeh in developing countries. The relative 

socio-economic significance of tbe constraint to be removed is of paramount impor -

tance in setting researcb prioritiea. Thus, researcb in India to increase the pro

duction of tbat countryls two mest important food crops, rice and wheat, would have 

a higber priority than wou1d re.earch on the biochemistry of photosynthesis. Like-

wise, research on corn or beans in mest Latin Aaerican countriea would receive higher 

priority tbau research on a secondary crop such as strawberries. 

41> More apecific factora to be con.idered in determlning the social slgnificance 

of r~ing dlfferent conatraints to ehe attainment of agricultura1 goa18 are the 

size of papulations and of crop and land areas, and the number of institutions po

tentlally affected by the propoaed researcb. AIso, effects on income diatributlon, 

effective land utllization and other soeially worthwhile goals would receive atten-

tion. The problem ls to identify those constraints, wh~ removal would be mest 

meanlngful to agriculture·and to soeiety generally. Unfortunately, the combined 

wisdom to reach auch judgeménts la not always available. 

leasibility of Conatraint Removal 

The feasibility of removing through research different constraints on agrieul-

tural production, processing and marketing is an important criter»n. Determination 

of this feasibility will depend upon a number of factors including the nature of tbe 

constraint to be removed, the availabl1ity ofsae~t.; sufficiently well-trained to 

carry out tbe res.arch, and progresa already made in related reaearch areas. 
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Tbe breeding of corn bybrids baving superior protein levels and amino acid 

b*lances and whicb are adapted to ,lpecific conditions in South America appears to 

be feasible. On the otber band, tbe development of tecbniques to control soil-borne 

organisDa on amall ferma by treetment witb cbemtcals doea not appear to be so feasi~ 
I 

ble. tbe probability that reeearcb cal'provide technologies or metbodologies to re-

move con. treinta must be taken into consideration. 

Tbe availability of well-trained manpower can markedly affect the implementa. 

tion of a ¡iven reaearcb project and in turn, tbe removal of a given constraint. Un-

fortunately, ecientilta and reeearcb adainiltrators do not alway. recognize limlta-

tlons of sclentists to carry out a siven research project. too often, peer and . -

~r social pres.ures fore, a sclentiet to take on a research project whichlhe, i.'~t 

qualified to lmpljment. Aleo. liadtatlona in financial resources and tbeir rate of 
'lO. 

delivery can adveraely affect a aCi.nti~t·a ability to perform, as can an lO8ffi-
~ 

cient system of procurement of luppliel, equipment aud supporting perabnnel. AII 

these factora realistically muat be considered when aaaesalng the feaaibility of 

removing a given constraint throush reaearcb. 

Cost of research to r!!Ove tbe constraint. 

the required inputa in terma of financial and human resources aud of time o8~ 

.,ed to accomplsh tbe r.aearch are important crlteria. especially in relation to the 

ezpected resulta. the financial benefit/coat ratio has be en commonly used aa an im-

portant criterion to determine research prioritiea. Unfortunately, however, be08 -

fita fro. agrlcultur~l reaearch cannot alwaya be quantified in economic terma. lor 

example. reaearch aimed only at aocial benefita may have no econo.ic implications. 

Aleo, soma research may be economically beneficial to one social group and harmful 

to another. Research to improve one crop which normally competes with another may 

~ help one group of farmera aud be detrimental to another. 

With a11 itl limitatioft8, benefit/cost ratio analysis ia an important tool 

for evaluation reeearch prioritiea. It providee at least a general guide to s 
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eociety's cbances of benefiting from human and financial inputs. Aleo, it gives a 

relative yardstick for comparing tbe probable benefits of one researcb approacb vitb 

4E) tbat of anotber. 

Aside from tbe benefit/cost analyaes, researcb costs alone are important cri

teria for determining researcb priorities. Even vitb very bigb probable ultimate 

returns on researcb investmant, poor countries mey not be able to afford large fi -

nancial and personnel inputs for agricultural researcb. Tbe return on this iavest-

ment, even if it is large, viII like1y be several years in accruing. Poor countriee, 

vttb beavy current financial burdena find great difficulty in investing for costly re-

searcb programa regardlesa of tbeir likely long-term payoff. 

Tbe tima requirement for reaearcb accomplishment ia, tberefore, a most signi

ficant factor. If tbe nature of tbe researcb requires a mintmum of 5 to 10 yeara 

before significant results can be obtained, it viII likely receive lov priority 

even U its long·term payoff potential ia bigb. Tbis ia moat unfortunate aince the 

need for sucb payoff viII likely be mucb greater in 5 to 10 yeara tbat at presento 

Tbe cballenge for a researcb administrator is to insist tbat some funds and manpover 

be allocated to projects vbicb bave bigb l0G8~~erm potential, even tbougb tbe imme

diate return probabilities may be lov. 

PrObability tbat otbers viII do tbe researcb 

Tbere is a tendency for each researcb organization to opera te in a vacuum, not 

taking into consideration tbe researcb capabilitiea of otbers. Tbis is true especial-

ly in national agricultural researcb programa for several reasons. In tbe first place, 

there ia national prLte of accomplishment which forces a scientist and his administra

tor to vant to do the research at bome. AIso, political and agricultural leaders may 

in'ist tbat reaearcb be implemented by tbeir national researcb organization, not only 

to be certain tbat it is applicable to local conditions, but to be able to exert vbat-

ever control tbey tbink is neceassary on tbe researcb efforta. 
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National re8earch organlzstions in developing countries must give con8ideration 

to the re8earch which i8 being done, and which can be done elsewhere. Regional cooper-

4E) ation must be encouraged to permit 'ntercbange of crop and animal strains, as well as 

published research results. The netvork of cooperators in the international wheat i~ 

provement program ls a good example of an effective world-wide system of research col-

laboration. 

Intemational research institutes are also confronted with questions on dupli. 

catlon of research. The temptation is to expand into those areas for which funds 

are available without full regard for the work of national researchera or of scien-

tists at other interustional institutes. To succumb to this temptation would be 

wasteful of human. and financial resources. 

One criterion that has been suggeated ia that international agriculture insti-

tutes engage in only those research activities which are clearly in their mandated area 

of responsihility and for which they have a comparative advantage. If someone el8e can 

do the -research more effectively, more inexpensively or in les8 time, the international 

centers should seek the outside help snd cooperation. 

Other practical considerations 

In addition to the four major criteria presented in thi. paper, there are a num-

her of practical criteria which must receive attention. For example, the urgency of the 

research to be done is an important factor. If a new disease threatens a crop or ani-

mal population, the urgency of the situation may demand immediate attentton. Although 

the prohlem may not he of great national importance at the time, the pest could spread 

and hecome a serious prohlem Iater on. Timely research and actlon programa now may 

contain or remove the prohlem, therehy justifylng research inputs that normally would 

not he mede" 

Reáearch admtni8trators must be on guard to prevent the "urgent" problem-solving 

research projecte from doiliatin8 the research programa. FaHure to do so may mean 

tbat ufire-fipting" 100n takes most if not a11 their research resources, making it 
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difficult, it not impoasible. to mount effective long-range programa. 

Another factor. which at the reaearch in8titute level mU8t be uaed aa a criterion 

4E) for aelecting the research programa to be impiemented. ia staff competence. Regardlesa 

of national and agricultural goals and of known con8trainta to meeting theae goals. fi-

naneial reaourcea should not be allocated to scientists known to be incapable of imple-

menting the reaearch. Unfortunately, in following thia reatriction, reaearch adminis-

trators aometime8 find themaelves allocating reaearch funda entirely on the ba8ia of tbe 

known competence of their acientiata. While this situation may be juatified in the ahort 

run, eventual1y a mix of trsined manpower must be recruited to do the re8earch which cri-

teria other than thoae related to ataff competence auggeat ahould be done. 

lt ia not so difficult to identify the general procedurea by which criteria snd, 

in turn, prioritiea can be deterained. lhe difficulty arises in implementing the pro-

41> cedures. lbere are widely differing opinions ameng polltlciana, pIannera, research ad

ministrators and scientists at each level of deciaion-making as shown in Figure 1. eer-

tainly this difference ia noted in deteralning the social goall and in turn the part 

agriculture ia to play in meeting theae goala. Similarly, there i8 considerable differ-

ence in opinion on agricultural research goala and on factora conatraining their achieve-

ments. lhe major chaIlenge then is to focua a bIend of judgements at each level in the 

research priority, deciaion-making process. 

_ lhe setting of broad social goals is the funcation of .oclety generally, but usual-

ly ia.accompliahed by political leaders and national plannera. Scientiats and acience 

adminiatrators can and ahould provide background information for these decision~akers, 

not on1y to determine the social goa1s but goals for agriculture as well. 

Agricultural acientists and research administratora ahould be inttmately involved 

4E> in aetting agricultural reaearch goals. lbey should have prime reaponlibility for iden

tifying agricultural constrainta, the role of research in removing these conatraints, 

and the apecific criteria to be uaed in developing agricultural reaearch priorities. Like-



16 

wise, they should have major responsibilities for developing these priorities and allocat-

tng resources to implement the priority research programa. 

C) Varioua methods have been tried to determine the criteria for setting resource 

prioritiea. In moat iustaDCes, research administratora uae their judgment in setting 

criteria and in turn research priorities. In others, panela mey advise the administra-

tor, but the final decision ls made by the administrator. In sti11 others, panela of 

experta decide on the criteria to be used and identify the reaearch priorities. 

The~e are strengths and weaknesses witb each of these procedures o Unaided, the 

research adminlstrator can meke good choice s or bad ones, depending on his judgment and 

lack of bias. With help from an advisory panel, his judgment ia broaÓlBd and yet he 

has the final respousibility for decision-making. Shifting thia respousibility tO an 

inter-disciplinary panel, which should include soma non-scientists, further broadena 

the decision-making base, but also may open the door for unnecessary compromises which 

41> provide at least a little for everyone, whether or not such distribution ls justified. 

In spite of the weaknesses of criteria and priority setting procedures which in-

volve scientlsts, the advantages of such procedures far outweight the disadvantages. 

While it mey be inappropriate to give the scientists she sole respcnaDálity for criteria 

and priority settlng. his knowledge of the potenttals of science for prob1em-aolving mutt 

be fully explotted. 

CONCWSIONS 

l. Criteria should not be set in the abatract but should consider the practical 

social and organizattonal conditiona whtch extst in the country or regton in which the 

work ia to be implemented. 

2. Agricultural acientiata and adminiatrators have the responaibility of helping 

political and social leaders identify social and agricultural goal. to the attainment of 

GWhiCh agricultural research Oth contribute. 

3. Criteria for priority setting in agriculture can be conaidered in the frame -

work of constrainta on agriculture with emphasl. on the following: 
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a. Tbe extent to wbicb removal of different constralnts contrlbutes to 

tbe attalnment of agricultural and otber social goals. 

b. Tbe feasibility of being able to remove tbe constraints tbrougb re-

c. 

searcb. 

Tbe costa in te1'lll8 of time and f.inancial inputa to accompUsb .' , L.¡" 

tbe researcb, especially in relation to tbe expected benefits and 

tbe probability tbat otbers can.and will do tbe researcb witb les. 

expense, time and .anpower utilization. 
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4. The establishment of criterla as bases for agricultural researeh priorities 

ls notO an easy ~. but tbe effective U8e of tb.s. eriteria is even more dlffieult 

to attain. This is due to tb. marked differ~nees of opinion as to tbe weights whieh 

should be given'e~iteria in .etting prioritle •• 

5. The urgency of the reaearcb and tbe tra1ning of ex1sting manpower tend to 

.41> be dominant criter1a for a.tting r.a.areb prior1ties 1n mauy developing countrie •• While 

eaeh of tbese factors is important. tbey ahould not prevent tb. attainment of long-range 

reaeareb goala. " 

6. Sclentl.ts sbould play a ~Ig but not dominant role in establisbing criteria 

and in aettlng reaearcb priorlti.a. In doing 80, bowever. tbey sbould not merely eom-

promise wltb each otber to ensure tbat eaeb geta bis ahar. of tbe researcb funding pie. 
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BABlC CONCEPTS 

Tbe prlvate firm in the agribusiness sector undertakes researeh for the expresa 

purpese ef developing marketable or saleable products. whieh through added revenues 

eontribute te growth of the firmo 

Competition ereates the need for innovation and releareh, but the search for uev 

products transeends this simple explanation. Tbe eontinued quest in researeh in the 

modern firm is aewadays part of its very reason for existenee, as researeh has beeome 

an integral part of the operational structure ef the firm and one of the foundations 

ef ita expectatiotll.8 ef profit which ln tÚTn should be considered as a payment of loci

ety, for the firmes service to it. lhs Research Department or Divislon of the modern 

agribusineu firm ls charged with tbe respensibility ef maintaining the company en the 

maiustream of the technolegy relevant te ita purposea p and in the front line of apply· 

in¡ chis technology. This 18 done by tspping the internal capabilitles el tbe firm 

beth in human aud phYlical reseurces p in sensing the adva1rlliCes ef technolegy and seienee 

in otber institutienl g and after 888e81in8 their value to the firm snd to lociety, de-

ciding courses ef rese8rch sud development aetionl. 

The operacional interrelationshipe in a firm are ehown in ligure l. lt msy be 

seen that tbe flow of actiona and operatione le ultimately reflected in the balance 

sheet -- and profit and 108. ststement at the end @f eaeh fiscal year -- which mea -

sures tne relative ~.I of a11 tne operation. of the firmo 



2 

PROJECTlD 

üLd TOMB 

PltODUCTIOlt 
PJ...AKlfme A.Im COltTllOL 

!'mISDD ------- 1 ~ LABOR AHD IltVlKTOB.Y~ ~PIODUCTIOR 
CORT.ROL !'ACILITIlS 

IlWOICIRe 
(DeRIVABLES) 

B.AW OR PARBlfr 
MA.'I'IlllAL 

¿IIlVlR'1ORY COlITBOL~ 

COST LABOR 0VIIUlJW)S 

ACCOURTIRe DIS TllI BUTIOR I 
I----...I} 

PURCBASING 
(ÁCCOURTS PUTU) 

,t 
P&L AND 

PAYR.OLL PLART 
IQUIPMDT 

) :.. 



As researen in the firm is part ef its integrated operational structure p its 0-

rientation and purpeses are tberefore primarily set up to maximize future profits. 

41> That the growtb of ehe firm i8 a function of the acceptance ef its products by 

the sector ef soclety it serves ls easily evident. In other werds p the firara goals 

are baslcally compatible with tnose of society,and are dependent upon society's geals~ 

The growth function of a fira capitalizes tne following tour types of opportuni-

ties: 

a. Grewtb markets p which are related te p~pulation increases and demands. 

b. Capital accumulation, which brings.forward monetary re.ources and ca -

pable management p wnicb in turn act 8S multiplying factore tor growth. 

c. Tecbnieal advance p througb the creation ef new products and processes. 

d. Creativa merchandisingp which tends to create market penetration and 

acceptance fer tñe products- developed by the firmo 

Tbe performance oí a fira ia then finally measured tbrough: 

a. Profitability~ botb current and potential. 

b. P~Gductivityp in terma both of functions snd opportunities. 

c. Positi~np as related te tbe @ther firma in i~s field g as a yardstick 

of perfcrm&~eo 

do Prcdm~tsp i~ terms ~f t~ei~ c~~~r accept~nceo 

e. Plsnningp in te~· ol cre~tiwe ide~lg grcwth and expaniiono 

fo Persennel g defined by ma~power akill~ snd tale~t~o 

g. Pclicies D bct'~ interna! and e~ter~alD snd especial!y the development and 

maintenan~e ~f initi~tive at t~e ~per~tional levels o 

We nave tried here te present an owerall view of t~e context lnto which the de

velopment of new pr~imcts by the agribusine~1 firm takes placeo New product develcp

ment la net a simple propositiono entaila risks o Ma~8e~nt in the firm 18 aware 

ef it p trie. to evaluate the n8ture and m~gnltude of the risk p and after quantifying 



it» sud comparing it to profit opportunities, makes the decisi@u as te an acceptabl~ 

level of commitment of the resources of the firm in researen snd develo~nt leading 

te tne production of new products and processes. 

This is the basis and background for the decision~making procesa in tne private ~ 
firm 9 which we will consider in the next sections. 

THE PiJJCESS OF MSIARCH i\ND DEVELOPMlNT 

The sub-functions of tne research'and development system are presented in Figure 

2. They are: 

a. Baslc or fundamental researcn, which precesses scientific informatien 

on causa lit y relationsnips (why~ how, wnen e wnich1). 

b. Applied or produce research, whieh 8ee~s te find those basie knowledge 

or information matrices required to refo~late them in te~ wmich may 

be useful fer tne soluUon of process or systematizse:ion pr,())blems and 

for the ereatioD sud the design of new products. 

c. Product development, which establishes production paraweters, evalustes 

the eystem in wnich the problem followl anddevelops solutions p cone -

tructa prototypes arid facilitates te~t and ewaluation of t~e prototypes. 

PEOD1lJC'l ANAL YS 18 

dent peaks p and declining later (Figure 3)0 Provisicne fOT 
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substitution are figured out 80 a8 to prevent total profit evolution from disappearing. 

The research and development function variea with the type aud complexity of the 

product, taking into consideration market demand, market growth, competition, researen 

coat~ demanda, and profit expectations. 

Some of the overall conaideration involved in the analysi. of design and develop· 

ment of new products follow: 

l. Marketing aspects. taking into account the market demand exiating or 

to be created. 

2. Product characteriatic8, insofar as the following aapects are considered: 

a. lunctional aapect (~rsatility and secu~'ty). 

b. Operational aapect (easiness of handling). 

c. Quality and dependability aspecto 

d. Aesthetic aspect (presentation, packing, etc.). 

3. Economic anallsia, which delves into the detailed coít-profit interrelation-

ahipa on volume projections over a time scale. The following aspects are ta-

ken into consideration: 

a. The profit consideration. 

b. The 38 Effect: standardization, simplification snd specialization. 

c. The break-even analysis. 

4. Production aspect, which considen 811 decisiCllS involving the organization 

of a production stream. 

PRODUCT DEVELOPMENT 
, 

The phaaea andoperClonal fIow in product development, atarting from baste research, 

going through applied research, to the appearance or generation of a product idea~ de ~ 

velopment, pilot production and market research, on a time scale, are preaented in Fi,gure 

4. 

The following 11 step. make up the product development process. 
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Figure 4. Produot flow se~uence during research and development. 
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l. Information. Access to out8ide scientific aud technological InforQ 

mation aud developments bearing on the firm's interest is of pri -

mary importance, especially when coupled with market information and 

suneys. 

2. Product development orientation. Management's attitude ls important, 

when it considers the strengths and weaknesses of the organizational 

performance, its capacity to carry on research, its manpower research. 

development. production and marketing skilla, its capital and its 

assets. ' 

3. elear-cut informatton of oblectives, both in regard to product speci e 

fication and basic production 8ssumptions, includtng production with 

goals, methods of operation in production and marketing aud their 

a 1 terna tive s t present aud fu,tute competition. 

4. AnalIsts of the economics of the new producto As research expense pro= 

jections are matched to expected sales volume t fixed and variable costs 

can be estimated en a time scale, for products likely to come cut of 

the researeh. Financial analy.es can be made, giving witb some degree 

af preclsion the most likely profitability index for tbe inwestment 

(P/V - profit--volume ratio). 

The P/V ratio denoted by p ls explained as follows: 

p • Fixed Costa 
Volume at break-even point 

• (Profit) + (Fixed Cost~ 
tl'oh.llme 

The substitution of a new product fcr en cId one estabItshes the following 

relation: 

D - PI 
P2 

- p/v Ratio-of Old Product 
p/V Ratio of Rew Product 

If the market does not allow for furtber expansion snd penetration of the 

new product, it la elear that P2 must be inereased p tí there iB to be the 

production for a changeover. 
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50 Setting up a prierity en tbe product p 2nd study of value of the product te the 

campany» time p money and other resources required, exteut to which the product 

will fit into the company's present marketing operations snd expansion plana p 

availability of qualified manpower. potential customer demand, chancea ef con

summation of the researcn projecto 

6. Selling ehe idea to top management, entails goiug tbrough committee evaluation ia 

all mentioned aepects and gaining the approval and the green light to move on, wmich 

means a budget authorization and reduction of the idea to au operational project •. 

7. Exeeution of the research and develoemeut& involves the researeh leading to the 

design of the product according to aceepted apeeifications, test in laboratory, 

experimental plots and eommercial flelds, at severa! levels, maintenance of a 

work schedule, and a cost struc~ure witbiu tne budget p preparation ef summary 

reports to Researeh and Develepment (R & D) management p namely the executive 

vice president in chargeg maintenance of relationships with finance snd produe

tion, departments on related aspectso 

8. lvaluaeioD of market accepta~©e of product p sho~ld be done witn realiem p stating 

the perfcrma~c~ ~tmti8ti©$ 

parametera o 

9.. Test'jll1l!rketing 1li1líl'd, p1!."odj\ll~uC'¡mJf thce p:r~~ce; p wU:h a ©omple\l::~ cevallUiaUo1líl of the 

prcblems en~cunteredp whi©h might lead te the ewce~~;mal ap~1!."@v~l large 8~ale 

proQu©tion 2nd $tocking opera~i~fi~D 8nd ~jor utili~ation of ~a~ital in the hana 

fide ~ommercial pr~du©tlofi ~nd ~xk®~i~~ ph~~e~o 

10 .. Release alOld proouction of pr@ductl) whi©t!l in'w@l'wes ~ major proolJ!l:::tiorr. 8lThd mar .. 

keting commitmento 

11. Evaluationo At 'rex,s;s Ilcustrcmne:mts ('reill ¡¡ 19(2) p the @verilll measure af effectivene88 

of research ia measured with the following formulag 

a" Index af return on rese,s;rém and developmentg N!25 x S 11 the net 

profit during the life @f the pr~u©t (N) diwided ~1 25 times the 
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R & D costs (25S). 
~: ¡ 

lf this tijdex la 1, there waa a aatiafactory 

return of R & D; 25 ls the iOdex of return on R & D collected 

by NSr. 

b. lndex of return on aaaets: N/13.5U. in which A is the asaeta re-
, 

quired for a & D. A return of 13.51 la betieved to be a favorable 

return. 
~4 ....... 

c. lndex for dollar volume, is obtalned by divldlng the billings made 

posaible by the product ·'(b) by the total BILLINGS/25: b/B/25. 

d. lndex of market capture: b/Mt2. A capture of 1/2 of the total 

aval1able market ls worthwhlle. 

10 1 

A product of 1.0 or more when multlplying the 4 indices wl11 glve an, lndex of re-

aearch effectiveness, whlch lndicates th.t this was a worthwhlle project. 

A premise that ia estabUahed in R & D operations in a campany ls a Itnew product 

eqUcylt which, as stated by Gregg 1958: "should define the limlta withln which tbe busi- ..:) 

nesa will operate in the new product activity." Thele limlts should be lO clearly de

fined tbat "tbey can be understood and carried out by each campany function without 

conltant referral to higber autbority ... 

Policy. bowever, ls not a fixed body of thougbt and actlon. but rather, it expe-

riences a constant re-evaluation and adjustment to circumstancel and opportunlties. 

lt takes the form of determining: (a) the acceptance, continuation aud duration of rea 

aearch commltments; (b) the allocation of researcb funds on a selective targ~basis; 

(c) the levels of specializatlon or expansion in product lines; (d) return factors; 

(é) investment factors; (f) maintenance of researcb capability in the company, and 

(g) research image of the company. 

After policy deUneation and establishment of corporate goala are resenad 'l researen 

management la called upon to establlsh what Villers (1964) has named the alternatives ~ 



11 

of Programmattc aud Non~Programmatic Research. Certaiu corporatious estab1tsn tñe 

first as those whieh are schedu1ed, aud a beginning aud end are establiahed within 

4E) a flexible plan of actiou. Non-programmatic reaearcn ia not 8cheduled. 

Viller8 (1964)p a1so on the basis of a 8urvey conducted en 34 campantes and with 

269 individuals interviewed in the campanies -- many of tnem (7) iu the agro-industrial 

Eield -- establisned the existence oE Pre-product oriented research and Produet-oriented 

researen. !be first ia synonymous with basic researeh. 

The researcn director oE the organization has considerable judgment iu al10wing 

or restrieting these various types of researen o iu consultation with technical comm1t

tees» taking into consideration the long aud short-term objectives cf the cerporation, 

aud financial aud manpower resourees. 

Reaearch manageaent ia necessarily en the alert -= cellecting, cellatingp atoring 

and distributiug facts and information within tne erganizatiou, aud maintaining au aware

nes within the research communi~y of the corporation cf research cpportunities. Tbe 

epposite flow ef information a180 occurs reciproca11y. 

As idea8 fer tne development cE new prod~ctsp or improvement cf oId enes appear, 

originating ettner in t~e R'& D Divilion g or in the Marketing or Prod~ction Divisions» 

sr in tne tcp managementj) snd as projtelCtt:s ~l'I:'e pre@l!!1ll\ted f@r eV8l1~Iltt:ion and Ilpproval ll 

81'1. overall dechio1ll\.,making 8et.,~p te estalblish<ed ll 8lnd s~'1l'(/!¡:ral ph~le8 ef ara evolutionary 

procese leading to the dewelopment cf a product take pla.:¡;:;e o 

A cale study presented by Jonnson snd J@nes (1957) en lCommunications within the 

company for effective prod~ct development 18 shown in Figure 50 Acorrelation 18 esta., 

bli8hed between: 

a. phases of ev@lution in the devel@pment of a p:r@d~ctg 

b o decision points p and 

c o interdepartm~ntal responsibilities o 

The plánning st~cture\l once the idea ef the pr@d~ct il approved and the decision 

has been made to invest resources in R & D leading to ita crea~ionp has the following 
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3 main leade: 

a o Targets 

b. Timetables 

c. Techniques 

Management aed the technical force should define quite well the targets desired 

te achieve. the timetables in vhich tbeir actions viii lead to results and the metbods 

and techniques for conducting reaearch aud development. 

In ligure 6 t a ,atructure aud organigram of productplanning for the corporation, ia 

auggested as a pOlsible sy.tem of coordinating the manpower in the firmo Metbods of 

organization other than ehis are posaible, not necesaarily in a pyramidal syst8a p but 

depending very much on the administrative philo8ophyp its previous experience and type 

of operatton. 

The manpower required to carry through the R & D assigument ia, evaluated through 

the following yardstick for ability in the varioua aapecta aud roles required of it p 

namely: 

10 Ability te perfo~ in the aasignad functiono -, 
20 Capacity for iucre.sed respousibilityo 

3. Preparatfon for fuereased respousibilityo 

4. Degree of subordinatien of other int~restl to his Job at hand o 

5. Ability to inspire assoefates te hlgher levela el performance. 

!be problem of allocatfon of resources to a R & D project involves considerations 

both of reaources needed and resoureaa avsilable i aud their partial snd proportional 

distributien throughout the spectrlUlm of produeU 81: vhose crea1!:ion the project aiDlS. 

A typleal layout of resource allocation 18 prelente& in Table lp where tbe factora 

4t) are given a properticnal quantit~tive valueo A li~ear programming fu~ction is then 

descrlbel, aud optimized súch a8: 
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Table l. Allccation of UI80ureea to a reaearch prograao 
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In Figure 7, the expenditure function ls presented in its various phases along a 

time scale, indicsting the relative~ costs in percent of total for the various factora 

appearing in Table 1. In the plannlng phase, the cost involved is ltMited, but after 

the decision to implement a project is taken, costs start to mount. Discontinuation of 

a project at a given-phase shows the relative cost in people. operating costs and hard-

ware required. 

The budgeting and planning relationehips for the shor~1 medium- snd long-term 

are presented in Figure 8, including consideratione on capital lnvestment. profit. 

costs and financing. 

CONDUCTIONOF TBE R & D TASK 

The implementation of the R & D task assumes the form of critica! conducts and ~ 

their relatiouship to a task definition. These take the following steps: 

a. Problem formulstiou and possible solutious, which should adopt 

clear-cut definitions aud alternative solutions. 

b. Plan and design of research, in which me tbod s , technique~p backo 

ground, bibliograpbypcampany experience aud other scientific and 

technological factors are considered. 

c. lmplementation of research p in which critical task assignment$ 

are formulated and assigned to individuals. 

d. Results and implementation of conclusions should be reported when 

scheduled, analyzed, and their follow-up assumed as an integrated 

responslbllity. 

e. Preparation of reports should follow scheduled opportunities p or 

otherwise, when judged important or conveniente 
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f. Administration of the research project, to insure the timely 

availability of the resources and the integral performance of 

tasks as scheduled. 

g. Organizing responsibility of the project leader, vbo" when 

teamed up with administrators, insures that the assigned task 

is performed. 

h. Personal reaponslbility of the reaearch worker, for the phase 

of the creative process in which the organization relles on 

his skill. 

MEASURES OF PRODreT PERFORMANCE 

The final performance of the product created through R & D is subjected to ex -
• 

perimental tests, market tests and ultimately to consumer acceptance,-- the final 

and only valid test of total performance. 

lt is not often realized how dependent the firm ia on this final measure of per-

forman ce and acceptance of its products, which transcends intermediate certification 

by public institutions. This is why the firm doing R & D work in the agribusiness . 

sector needs a final confirmation of acceptance, by the consumer, to which market 

tests p laboratory and plot tests can approach, and give expectations of, but cannot 

ever really substitute foro The consumer usually finds value in a product where 

othera do not, andin tul':1l, . may find faults, which could not be predicted accu-

rately by the R & D group. 

The measurement of product performaDce if conditioned by: 

1. Consumer acceptance. 

2. Satisfactory performance. 

3. Economical production. 

4. Depth and breadth of its distribution. 

5. Effective merchandiSing 
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6. Ease of uti1ization and band1ing. 

7. Adequate servicing. 

8. U1timate replacement. 

Tbe value of tbe product to tbe consumar and to tbe firm are thus highly compatible. 

It il only when tbis compatibllity is maximized, that tbe firm attains an optimization 

of itl owu objectivea exprelsed in a aaximum profit on ita investment tbrough aervice 

to ita clients and to aociety. 

Tbus, decision-making in resource allocation ln the firm la a bigbly critical pro-

cess, unique among the dlfferent types of reaearcb lnatitutions, becauae it dealB not 

only witb the production of outputs as a resu1t of a11ocatlon of inputB, but ia bigbly 

sensitive to the response of the consumar, the feed-back of consumer-product interac. 

tion to its own organization and ita future actiona, to tbe performance and 1ife expec

tation of tbe product aud to the marketing and economica1 outlook of the firm as a 

C> wbole. 
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INTRODUCTION 

11 

This paper summarize8 and compares results of four recent studies of the econo-

mic returns to varietal research on rice, cotton, wheat and soybeans in Colombia. The 

four programa analyzed have formad a part of a larger national program of agricultural 

research, extenslon, and education which has been administered sinee about 1950 by the 

Co1ombian Agricultural lnatitute (ICA) and its predecessor agencies, the Department of 

Agricu1tura1 Research (DIA) and the Office of Special Studies (OSS). 

Our main hypothesls was based on returns calculations prevlously .. de for Co -

lombia. the Unlted States, and other countries. For Colombia, Harberger had estimated 

that the aver~e rate of return on all capital had ranged from 8 to 10.5 per cent from 

41>1960 to 1968 and that the oPRortunity cost of public funda was of the order of 10 per 

cent in the late 1960 ••• 11 There were a180 the rates of return for agricultura1 research 

31 41 51 calculated by Griliches - and Peterson - for U.S. programa and by Ardito for Mexico - , 

-----.------------------._-----------
11 A revised version of the paper presented in CIAT's Workahop on Method. Used to Allo
cate Resources in Applied Agricultural Re8earch in Latin America. This version was pre
sented at the Conference on Resource Allocation and Productivity in International Agri
cultural Research held at Airlie House, Virginia, January 26-29, 1975. If benefited 
from comments of participants to the CIAT work.hop and from suggestions made by Norman 
R. Collina and Alain de Janvry. . 

11 A. C. Harbeger, "La Tua de Rendimiento del Capital en Colombia", Revista de Planea
ci6n y Desarrollo, Vol. I, No. 3 (October, 1969). 

3../ Zvi GrUiches, "Research Costa and Social Returns: Hybrid Corn and Related Innova _ 
tiona, "Journal of Political EconomI"" Vo1.66 , No.S (October, 1958) ,pp. 419-432. 

!z! WUlis Peterson, "Returns to Poultry ResearC:h.in the United States ,"J9urnal of Fam 
4t)Economlcs, Vol. 49, No. 3 (August, 1967), pp.656Q669. 

2J Nicol.s Ardito-Barletta, "Costa and Social Benefits of Agricultural Research in Me
xico" (Ph.D. dislertation, University of Chicago, 1971). 
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Ayer and Schuh for BraZil,§/and Duncan for Australia.1IThese clearly establlshed that 

rates of return to varietal improvement had exceeded 10 per cent and suggested that re-

turns obtained abroad had been somewhat higher than those obtained in the United States • 

Correspondingly, we hypothesized that the eatimated rates of return for the four Col~-

bian varietal improvement programa not only exceeded the opportunity cost of capital in 

the country but also those ratea of return (of about 50 per cent) !! previously repor-

ted far similar U. S. programa. 

This hypothesis derived additional support from the common-sense notion that, 

because Colombia had ~ntered the agricultural researCh field after the United States 

and other developed co~ntries. lt should have been able to draw on a large stock of 

knowledge about plant breeding teehniques and extensive international collections of 

plant materials in ways whichreduced the gestation periods and development costs of 

its programa. Assuming roughly comparable organizations and competencies of the re -

search enterprises in the two countries, this should have inereased the cost effective-

neS8 :of the research activity and the returns of ita Of course, there was also an al-

ternative view -- one which stressed the existence of important socioeconomic and struc-

tural constraints in Colombia that could have prevented its earning higher returns to 

investments in varietal improvement, even if teehnical break-throughs had been more 

easily made. 

§/ Harry W. Ayer and Edward G. Schuh, "Soeial Rates of Return and Other Aspects of Agri
cultural B.esearch: The Case of Cotton Research in Sao Paulo, Brazil," American Journal 
of Agrieultural Economics, Vol. 54, No. 4 (November" 1972), pp.557-569. 

11 R. C. Duncan, "EvaluaUng Returns to Research in Pasture Improvement," Australian 
Journal of Agricultural Economics, Vol. 16, No.3 (December, 1972), pp.153-168. 

§j See, for example, Willis Peterson, "The Returns to Investment in Agricultura! Research 
in the United States," in Resource Alloeation in Agricultural Research, ed. by Walter 
Pishel (Minneapolis: University of Minnesota Press, 1971), p. 160. 
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These contr •• ting views of our main hypothesis, together with the nature of the 

data available for analysis, led us to a methodology which could assist in distinguish-

41> ing the contributions of biological, socioeconomic. and structural factors to the cal-

.. 

culated returns to research. "Social benefits" of varietal research were estimated in 

the usual ways as changes in consumers' and producers' surpluses resulting from shi~t8 

in product supplies generated by the use of improved seeds.21But the shift in supply 

itself wás taken as the product of two separately estimated variables: a differenee in 

yields between two (average) farm plot8 of one hectare each, one plot being planted 

entirely to the improved seeds and the other to the unimproved varieties, multiplied 

by the per cent of cropland actually planted in the improved variety. We then asso-

ciated the first of these variables, the "yield advantage" of the improved variety, 

withthe biological determinants of returns and the second-- equivalently, the rate 

of adoption-- with the socioeconomic and structural determinants, as well as the bio-

logical determinant, recognizing that a large yield advantage can be a primary cause 

of rapid and high levels of adpption. 

Because it was our impression~ at the outaet that the technical and biological 

work of the four Colombian varietal improvement programa had been well done, we felt 

that our main hypothesis would only be rejected by low rates of adoption, reflecting 

rather major constraints of a socioeconomic and structural nature. The only crop of 

the four studied which evidenced such constrainta was wheat. -lt had been grown under 

near-subsistence conditions by small, traditional farmers in some of Colombia's poor-

est agricultural areas. AIso, for a number of years massive wheat importa had been 

made under p. L. 480. These had depressed the relative price of wheat. 

21 By"usual ways" we refer to the methodology followed, for example, by Griliches, 22,. 
cit •• Peterson, .2.2.. !t!!.:... and Ardito. ga. ill,. The formula used to calculate social 
benefits in the cases di~.ed in this paper was the one developed by Ardito, given 
Jlonl!!extréme~lva)ué8eoi ¡ che ¡ prt~eseaásdt"eab.esnclff~d~mapq 8nHesupply; otherwise the for
mulas used b~ G~iliche8 were employed. 
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Our final proposition concerned the way the yield advantage:c: was to be calcula-

ted. We felt that any simple estimate of the yield advantage based only on compari -

sons of yields obtained on plots seeded to new varieties and others seeded to unim -

proved varieties would be biased upwards because of strong, positive interactions of 

the new variesties with such inputs as chemical fertilizers and water. Tberefore, in 

comparing yields and calculating the yield advantages of new varieties, we attempted 

to factor out the effects of other input s by estimating a production relation between 

yields, seed variety, and otber variables which may have interacted with the variety 

of seed employed. 

The next four sections of this paper take up the cases of rice, cotton, wheat 

and soybeans, respectively. In addition to presenting information relevant to the 

estimates of the costs and benefits of the varietal improvement programa, some back-

ground materials are included in each section which relate to the reasons the parti-

cular program was established, the directions it took once established, and those 

people on the side of production who may have expropriated the surpluses it ultimately 

generated. Tbe final section of the paper then provides a comparative analysis of 

our main resu1ts and summarizes our principal conclusions. 

RICE 101 
;:;:;i:'" 

Colombia's rice research program is of relative1y recent origin, having been 

initiated in 1957 by ICAt a predecessor agency. Its establishment coincided with a 
nI 

sharp rise in rice imports occasioned by an outbreak of the bofa blanca disease,--

1~ Tbis section draws heavi1y on the work by Jorge Ardila, "Rentabilidad Social de la8 
Inversiones en Investigaci6n de Arroz en Co1ombia"(unpublished'M.S. Thesis~ICA/Nationa1 
University Graduate Schoo1. Bogota, 1973). 

11/ Unt!l 1957 Colombia's imports of rice were running around 2,000 metric tons annua1-
ly. The 1956 crop was down about 10 per cent from 1955 (from 324,000 tons in 1955 to 
300,000 tons in 1956). and the 1957 crop~J was up les s than 8 per cent from 1955, in 
part,' because of a fall in yie1ds. In 1957 Colombia then imported 10,200 tbns of rice. 
In 1958 snd 1959 importe returned to tlnormal" levels. Refer, for example, to relevant 
issues of the FAe Rice Report for these and re1ated data. 
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a virus of Latin Ameriea--with 8ymptomS like ~he stripe disease of Japan~-whieh first 

eaused substantial losses in Venezuela in 1956 and in Colombia itself in 1956 and 

121 1957.-- Correspondingly, the initial objeetives of the researeh program ineluded varie-

tal' seleetion and breeding for higher yields and resistanee to the hola blanca virus. 

Rice varieties with resistanee eharaeteristies were eolleeted throughout Colom-

bia as a first step; in addition, 2,200 varieties were selected and imported from the 

U.S. Department of Agriculture'. World Collection of Rice in Baltsville, Maryland. By 

W 1959 about 400 of these varieties had shown promising resistanee to the virus. Be-

cause they were mainly 'a!Rntea varieties prevtously not consumed in Colombia, the re-

seareh program adopted an objeetive of breeding the virus resistance of laeontca into 

W the local long-grain varieties. It was estimated that this objective might be satis-

fied in four to five ye.r.. As an interim measure, Gulfrose, the one superior-yielding 

U.S. variety which had shown some virus resistance, was multiplied and released in 

1961. 

The ftrst improved variety, Napal, to be produced by the Colombian research 

program was aetually released in 1963 or just four yeamafter the prosram began. Na-

pal had the long-grain characteristics of Bluebonnet 50, the most preferred non -

traditional variety, but was resistant to hoja blanea.~nfortunatelY, Napal was sub
I 

jected to a heavy attack of Bruzone (rice blast disease) in 1965 and thereafter dis-

appeared from commercial production. In the same year, Tapuripa, earlier imported 

-----------.------_._------
lI/S.H.Ou, Rice Diseases (England: Commonw~~~h Mycological Institute, 1972),pp.28-33. 
Apparently, the attack was least severe where the Colombian red rice was grown; see 
Philippe Leurquin, "Rice in Colombia: A Case Study in Agricultura! Development," ~ 
Research Institute Studies, Vol.VI, No.2 (1967), p.231. 

13/ The means by which the disease was transmitted were not identified with the in
sect, Sosotodes, until 1958. 

14/ Chemica1 control of the virus proved somewhat effective--b9t very expensive--among 
partially resistant varietiea; see G.E. Galvez, "Hoja Blanca Disease of Rice," 'fhe 
Virua Diaeaaea of the Rice Plant (Baltimore: Johns Hopkins Press, 1968),pp.35-49. 

157Bluebonnet 50 was first imported to Colombia in 1954. The history of its introdue
tton aud rapid adoption is di.aussed by Leurquin, ~.s!!., pp.250 and 251. 
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from Surinam, was multiplied and dittributed to farmers as an alternative to Blue a 

bonnet 50 and Gulfrose. It was long-grained andftinty with some resistance to blast 

disease and hoja blanca. 

In 1966 the Colombian rice research program added an objective which reflected 

leads of the International Rice Research lnstitute (laRI): to develop dwarf varieties 

with a high grain-to-straw ratio and reBiBtance to lodging. About 3,000 additional 

varieties were imported from IaRI, and an order went out to retain only those varie

ties already in the Colombian collection which outyielded the most prevalent local 

variety by 100 per cent. 

Ayear later (in 1967), ICAf s program joined forces with the rice program of 

the lnternational Center for Tropical Agriculture (ClAT). Personnel. facilities, 

budgetary resources, and objectives were shared under informal agreements between the 

two institutions. These had the effect of reinforcing the ties of the Colombian pro

e gram with lllRI as the head of ClAT' s rice work had serveddon InI' s staff. 

• 

In 1968, ClAT and ICA introduced IR-S. lts adoption advanced well even though 

the medium-type chalky grain sold generally at a 30 per cent discount, and showed sus~ 

ceptibility to blast disease. ti-S did prove resistant to hoja blanca. Following 

strong commercia1 trade interest, ClAT and ICA also introduced IR-22 in 1970 and re-

commended it to farmers in irrigated tropical areas. 

Between 1966 and 1970, ICA released independently only one additiona1 rice va-

riety, ICA-IO. It never assumed any commercial importance, however, because its yields 

were inferior to the lRaI varieties --while being superior and/or les s variable than 

either Gulfrose or Napal--and its grain quality was less desirable than Tapuripa. 

In 1971, ClAT and lCA released the ClCA-4 variety. lt was more disease-resistant 

and had greater water and air temperature adaptability, good grain appearance and cook

ing qualities, and slightly superior yields. Simultaneously, ClCA-4 appeared in Ecua

dor as INUP-6. in the Dominican Re pub lic as Advance 72 t and in Peru under the name of 

Nylamp. 
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Yields recorded in coumereial f.ield triala of the seven major rice varieties released 

4E) by the Colombian and joint CIAT-ICA program after 1957 are shown in Table 1, together with 

data obtained from the same lource on yields of the check variety,Bluebonnet 50. The 665 

individual trials which are the basia for these yield statistics tnclude all that are avail-
il 

able for the j5~year per'od, 1957-1971. It should be mentioned that ICAt s coumerc!al 

trials or pruebas regionales are conducted on parcela of commercial farma which agree to 

collaborate with the Institute's programa. Farmers run the trials, but materials and ins

tructions are provided by ICA. 

The three rice varieties releaaed prior to 1966 show average yields in these data 

of 4.1 metric tons per hectare representing a yield advantage over Bluebonnet 50 of about 

33 per cent. Varieties introduced after 1966, including ICA-lO, just double that yield 

advantage bringing it to 65 per cent above~onnet 50. 

In view of these yield data, it ts interesting to notel'ili Table 2 that the area plan-

41) ted to impro~rice varieties did not be come a significant proportion of al1 rtceland un

ti1 the second, or post-1966, staae of the research programo Data in the table on the 

percentage of acreage sown to a given variety were estimated in the folluwing way. First, 

available information on sales if certified seeds by variety were converted to hectare 

equivalents by dividing by estimates of seeding rates provided by ICA' s Director of its 

National Rice Prg8Dam. Second, lacking data on farm-produced seeds of the improved var-

ities, it was assumad that the proportion of a1l acreage planted to certified aeeds of 

any variety was eqqal to the proportion planted to later generation seeds produeed out-

side the aeed multiplication and certifieation programe This estimating procedure was 

followed bere, as well as in the cases of wheat and soybeans, to estimate total area 

planted to improved seeds because it produced the simplest and "best fit" between avdl-

able data on certified seed sales and "expert opinion." 

In order to estímate the shift parameter of each"new variety--its :yield advantage 

over~onnet 50--produetion functions were fit to the pruebas regionales data using 

.. 
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Year :8'1uebOlM't: 

50 

1959 1,927 

1960 
1961 2,893 
1962 2,967 
1963 3,875 
1964 4,336 

1965 3,462 
1966 1,580 
1967 2,893 
1968 3,208 
1969 3,544 

1970 3,339 
1971 3,164 

Aver. 3,099 

TABLE 1 

Colombia: Average Rice Yields Prom Commereial Trials by Variety 
1959-1971 

Variety 
-

Gulfrose Napal Tapuripa lCA-lO lR-8 1& .. 22 
kilos Der heetare 

!I 

3,071 
4,065 
5,391 4,420 
4,138 5,166 

'ti.', 

2,739 4,343 
2,436 3,645 

2,690 4,707 6,098 " 5,356 4,600 4,789 5,890 
5,110 4,625 5,450 

4,500 3,a~ 5,180 5,4~0 
3,610 4,234 4,748 5,080 

3,880 4,344 4,025 4,441 5,473 5,250 

!I B1anks indieate no regional trials were undertaken. 

CICA-4 

6,125 
4,600 

5,362 

Souree: Jorge Ardila, "Rentabilidad Social de las Inversiones en Investigaei6n de Arroz.en Colombia" 
(unpublished M.S. Thesls, ICA/National University Graduate Sehool, Bogota, 1973). Table 5. 

--
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Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

TABLE 2 

Colombia: Land Area P1anted to Six Improved Varieties of Rice as a Percentage 
of the Total Area P1anted in Rice 

1964-1973 

Varietv 
Napa1 I TapuriDa lCA-10 I 1:&.-8 lR-22 CICA .. 4 

per-cent 

2.5 !I 
2.1 

0.1 

3.2 0.1 

21.2 0.6 0.3 

18.0 0.5 3.7 

12.4 0.2 18.2 

6.9 21.1 3.1 5.0 

18.9 10.1 18.3 

20.1 24.3 12.6 

a/ Blanks indlcate 1ess than 0.1 percent. 

All 
improved 
var1eties 

2.5 

2.1 

0.1 

3.3 

22.1 

22.2 

30.8 

41.1 

47.3 

57.0 

Sources: Jorge Ardi1a, tlRentabilidad Social de las Inversiones en Investigaci6n de Arroz en Co1ombia tl 

(unpub1ished M.S.Tbesis, lCA/National University Graduate School, Bogota, 1973)>> Tab1e 11 
for the years 1964-1971; a1so, after 1971, ICA, Director of tbe Nationa1 Rice Programo 

¡ 
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standard least-squares procedures. In the final round of estimation, reported yield. 

(kilos per hectare) were taken as a function of 20 variables: size of the trial plot, 

seeding rate, 7 seed variety variables, 2 variables to distinguish different time pe-

riods, 4 variables relating to irrigation and its intera~tlons with seed variety, and 

5 variables to differentiate locations and their interactions with variety. Only the 

first two of these variables entered as continuous arguments. Other continuous varia-

bIes (relating particularly to "cultural practices") were etther discarded ot resped-

fied in noncontinuous form in the final results presented in Table 3. 

Because CICA-4 wás taken as the check variety, the estimated coefficients on 

the variety variables are to be interpreted as their uyield disadvantage" in kilos per 

hectare compared with CIAT-4. On interpreting results this way, it is evident that 

the Colombian rice research program has produced through time continuous and substan-

tial improvements in yields. Again. the superiority of the varieties released after 

4E) 1966 is evidenced. 

The large and significant coefficient on the variable adjusting for the loca-

tion of the pruebas regionales indicates that the yietd advantage of soma locations 

is 1.2 tons. This location effect appeara to be s0m8what larger for the Napa1. Gutf-

rose, and IR-S varieties since the 10cation-variety interaction variables for those 
l§./ 

va~es are positive. The fact that the corresponding interaction term is negative 

and about equal to 1.2 tons in the case of CICA-4 leada to a conc1usion that it ls 

the on1y variety which ls les s location specific. 

Results suggest, however, that yields of CICA-4, as well as those of IR-S 

and IR-22, are very posltively influenced by irrigation. The coefficient on the 

irrigation variable indicates that yields of al1 varieties are increased by about 

1.2 tons with average irrigation practices. Roughly another ton is added on top of 

this when irrigation is applied to IR-8, IR-22, or CICA-4 as indicated by the ¡ 

------------.----.-------------------
~I Ibe location variable assumed a value of one when,a trial fell into areas which 
~ould be claa.ified as tropical dry forest, sub tropical humid forest,or very dry tro
pical forest, and zero otherwise. Ibis classification was suggested by the Director 
of ICA's National Rice Programo 
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coefficients on the variables of interaction of those varietles with irrigation. ThiS 

evidence from the production functioa.,coupled with data which show that dryland rice 

~ ylelds increased 7 per cent during the 1961-1972 period while those of irrigated rice 

increased 133 per cent, l7/1eads to an inference that the newer varieties have benefit-

ted mainly the irriga~ede1ticécare.SiJi;iThe other side of the .same coin, of course, is 
181 

that adoption of improved varieties was assisted by the existence of irrigated cropland:-

Host of ICA's research has been focused on the irrigated rice areas. lts lar-

gest programs have been located at the Palmira and Espinal experiment stations. While 

about 75 per cent of a11 rice1and is irrigated today (1974) in Colombia, almost 100 

per cent has been traditional1y irrigated within the areas served by Palmi~a and Espi

nal.
19/

UnderscOring this point i. tHetfact that 84 per cent of the pruebas regionales 

were performed with irrigation. Also, among the 48 locations used for experimentation, 

upland rice triala were the only type performed in 14 locations while 30 were used only 

for trials with irrigation. This emphasis on the irrigated areas may have been in -

duced by expectations of the sort of variety-irrigation interactions found in the re~' 

gression results. Hore pl~ible is the common-sensical explanation that ICA's cre-

ditability would have been seriously threatened had it not produced varieties which 

yielded well in the irrigated areas of Colcxnbia since the contro11 dítg, interests of the 

rice growers and commercial trade are found there. 201 

171 FEDEARROZ, Informe de Gerencia al XIII Congreso Nacional, Bogot', Colombia, 
1971, p. 32. 

18/ In 1948 Raul Varela Mart{nez, Industria y Comercio de Arroz en Colombia (Bogot': 
Ministerio de Agricultural y Ganadería) ,p. 15 estimated that 18 per cent of al1 
riceland was irrigated and 16 per cent was partly irrigated. By 1974, it i8 es
timated that the perccent of riceland irrigated had increased to about 75 per cent. 

19/ See, for examp1e, Leurquin, 22. ~.t Tables 5 and 11. 

20/ The exception to this procedure was taken in estimating CICA-4's yieId advantage 
since, gi~en the specification of the regression, the yieId advantage of CICA-4 
equals simp.' the negative value of the coefficient on 1ubonnet 50. 



TABLE 3 

Colombia: Production Function Estimate. for Rice 
Based on Commercial Trial Data, 1957-1972 

Independent variable 

1.Size of trial plot. 

2.Seeding rate 

3.Bluebonnet 50 

4.Gulfrose 

5.Napa! 

6.Tapuripa 

7.ICA-10 

8.IR-8 

9.IR-22 

10. Irrigation 

11. Irrigation * IR-8 interaction 

12. Irrigation - IR-22 interaction 

13. IÉrtg~tion * CICA-4 interaction 

14. Location 

15. Location *Gu1frose interaction 

16. Location *Napa1 interaction 

17. Location *IR-8 interaction 

18. Location *CICA-4 interaction 

19. Time 1 

20. Time 11 

Iutercept 

Es tima ted 
coefficient 

- 0.15 

2.46 

-1,609.66 

-1,486.56 

-1,742.79 

- 8'84.31 

- 536.93 

- 798.97 

- 589.97 

'1,220.20 

1,278.09 

700.44 

1,061.&'1\ 

1,185.26 

991.98 

940.33 

428.22 

-1,340.16 

1,,228.03 

- 509.78 

2.028.30 

1.
2 

- 0.67 

Estimated 
• statistics 

- 2.30 

1.58 

- 3.45 

- 1.31 

- 1.83 

~ 1.80 

- 1.13 

- 1.54 

- 0.72 

5.84 

3.21 

0.89 

2.11 

7.12 

0.94 

1.06 

1.24 

-3.14 

6.74 

3.64 

n • 665 

12 

Source: Jorge Ardila."Rentabilidad Social de las Inversiones en Investigaci6n de Arroz 
en Colombia"(Unpublished K.S.Thesis,ICA/National University Graduate Schoo1, 
Bogota, 1973), Table 13. 
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Regression results were used to produce one estimate of the overall shift para-

meter--the pereentage ehange in rice supply attributab1e to the yie1d advantage of 

a11 the improved varleties over B1uebonnet 50. lt was estimated as a weighted sum--

divided by average commercial yields--of the regression eoefficient of eaeh improved 

variety minus the eoefficient co~respDndlng to B1uebonnet 50, wlth weights equaling 
21/ 

the percentage of al1 riee-land plantBtd which was sown in each variety.-- This esti-

mate is shown in column 2 of Tab1e 4 t along with the "simple" estimate of the yield 

advantage of the improved varieties (shown in co1umn 1 of the tab1e) which is based 

only on the average annual yield data for each variety obtained in the pruebas reglo-

nales and already presented in Table 1. 
1J} 

The fact tbe tbe simple estima tes of the shift parameter exeeed the estlmates 

wbicb include just varietal effects from the regression ia consistent with the finding 

that only the improved varietiea of rice interacted with otber variables of the pro-

duction function. Sinee those interaetions were on balance positive and are included 

~ in the simple estimate but not in the varletal-effects estimate, tbe former overatates 

tbe shift parameter by as mueh as 7 percentage polnts. 

The simple and varietal-effeets estimatea were combined wlth assumed values of 

the prlce e1asticitles of supply and demand to provide upper and lower bound estlmates 

:Di of gross social benefits of tbe new seed varieties for the perlod 1964~1971. Values 

-------.--------------------------
21/ The exception to thls procedures was taken in estimating ClCA-4' s yie1d advantage 
sinceingiven the specification of tbe regression. the yield advantage of CIAT-4 equals 
simp1y the negative value of tbe coefficient on Bluebonnet 50. 

~ The varieta1 effects estimate sbown bere evidences lower values for tbe sbift para
meters than tbe source (Ardi1a. 2a.~., Tables 17 and 20) by reason principal1y of tbe 
omlssion here of adjustments for "time." Ardila original1y added to tbe yield differen
tials estimated from the production functions appropriate values of the coefficients 
on tbe time variables in each year. Slnce tbose coefficients are onnet strong1y po
sitive for tbe 1964-1971 perlod, the effect was to increase estimated va1ues of the 
shift parameters. ' 

~ Calculations based on tbe varieta1 effeets pl~s interactlon effects shift parameters 
are not included here but can be inspected in Ardila. op.cit., Table 27. 



TABLE 4 

Colombia: Alternative Values of the Supp1y Shift Parameter 
for Rice Attributab1e to Improved Varieties, 1964-1971 

¡ Estimate 
I 

Vadeta1 
Year Simo1e effects 

, 1 2 
oercent 

1964 1.05 -0.16 

1965 1.01 -0.15 

1966 0.13 0.03 

1967 -0.17 1.07 

1968 10.99 5.73 

1969 12.81 5.98 

1970 14.89 7.42 

1971 15.96 10.38 

Source: Based on Jorge Ardila ,"Rentabilidad Social de 
las Inversiones en Investigaci6n de Arroz en Co
lombia" (unpublished M.S. thesis ,ICA/National 
University Graduate School, Bogota,1973), Tab1es 
5, 11, 12, 13, 17, and 20. 

.. 



considered for the price elasticities of supply were 0,0.2347, and infinity, the inter-

W mediate value being derived from. the only supply study available for Colombian rice; i 

! 

values considered for the price elasticity of demand were -0.5, -1.372, ap,d -2.0, the I 

intermediate value again having been estimated in another 
W 

study. Maximum gross benefits 

resulted from. uSing the simple estimates of the shift parameter and price elasticitlee 

of demand and supply, respectively, of -0.5 and O; mlnumum benefits correspond to pri e 

elasticities of demand and supply of -2.0 and infinlty and the varietal-effects 

of the supply shift parameter. Both estimates of benefits are shown in Table 5 for t e 

1964-1971 periodo 

Costs of the research program for the same period, also shown in Table 5, incl de 

direct costs, indirect costs, and complementary costs, definitions given these tenDS 

26/ being those earlier used by Ardito.-- Direct costs of the rice program were available 

only after 1964. For this reason available cost data were regressed on the number of 

employees assigned to the rice program aud lCAt s total expenses for all research prog~ams; 
the resulting regression coefficients and available data on the two independent variables 

of the regression were then used to estímate the direct cost data for the missing years, 

1957-1965. Complementary costs associated with the new program--those it incurred wíth 

other cdlaborating programs--were estimated for this study by the Director of the Natío-

nal Rice Programo lncluded were costs associated with the entomology, plant physiology, 

plant pathology, soi18, and extension programs. lndirect costs were taken to includel 
27/ 

staff trainlng costs, --opportunity costs of the services of fixed capital and land, a-

nagement costs, and the costa of "international cooperation" including a prorated sha e 

24/ Nestor Gutierrez and Reed Hertford, Una Evaluaci6n de la lntervenci6n del Gob ~r 
en el Mercado de Arroz en Colombia, Folleto T'cnico No.4 (Colombia:Centro lnternacion 1 
de Agricultura Tropical, 1974), Table 3. 

25/ lbid., Table 4. 

C) 26/ Ardi to, 22.. !:.!.t. 

27/ One st.ff member of the rice program was trained through the Ph.D.,and four other 
were trained thvough the K.S. Costs of training personnel of the National Federation Óf 
Rice Growers at the National University/ICA Graduate School were also included. . 



TABLE :s 

Colombia: Estimated Benefits and Costs of 
the Rice Research Program, 1957-1980 

Estimated benefits Estimated 
Year Haximuml Minimum costs 

1 I 2 3 
1.000 (1958) oesos 

1957 !l 15 
1958 193 
1959 235 

1960 286 
1961 429 
1962 441 
1963 252 
1964 3,733 - 563 445 

1965 4,750 - 699 538 
1966 553 127 519 
1967 - 827 5,157 867 
1968 61,659 27,291 937 
1969 60,872 23,675 2,074 

1970 69,444 27,883 2,779 
1971 107,470 52,225 4,165 bl 

1972-1980 107,543 52,225 4,202 -

!I Blanks indicate no benefits. 

El Figures for subsequent yeare were estimated by 
assuming 4,202 grew 10 per cent annually. 

Sources: 

Cols. 1 and 2: Based on preceding tables. 

Col. 3 Jorge ArdUa, "Rentabilidad Social 
de las Inversiones en Investigaci6n 
de Arroz en Colombia" (unpublished 
M.S. thesis, lCA/National University 
Graduate Schoo1, Bogota, 1973), Tab1es 
44 and 46. 
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of personne1 costs of Rockefeller Foundation staff stationed in Colombia from 1958 

through 1968 and, most important1y, the total costs of the CIAT rice program¡from 
• 

41) 1969 to 1972 estimated by the head of that program. This latter item was the major 

costo The simple sum of total costs for the 1957-1971 period equaled 14.2 million 

1958 pesos, and the costs of international cooperation were calculated at 5.0 mil1io . 

pesos or 35 per cent of the total. 28/All costs for the rice program in 1971 repre -

sented about 12 per cent of ICA's total expenses for research. 

Recognizing that the current stock of new varieties wi11 continue to produce 

into tbe future, costs and benefits of the Colombian rice program were projected for 

ward for nine years to 1980 using assumptions, when hecessary, which would bias down 

ward the esttmate of internal rates of return. On the cost side, for example, it was! 

assumed that tbe real value of the cooperative CIAT-ICA rtce program wou1d tncrease 1t 

arate of about 10 per cent per year, primarily on the grounds that programa wbicb are 

re1atively new and reputedly successful tend to grow~ ~On the stde of the projecti ~ 

41> of gross benefits, it was assumed tbat tbe value of production during the 1972-1980 

dod wi11 average 581 -':1111on pesos, a::aum.whicb equals tbe value of tbe rather good 

1971 crop (in 1958 pesos); that the adbpttón;'t'8te of the new rice varieties after 1973 

Q. 

30/ ' 
will stabtlize at the estimated 1973 leve1 of 57 per cent;-- tbat~he per cent of rick-

land planted to IR-8 wtll trend downward linearly to O by 1980; that the percentages 

----------------------------------------
~ Costs of internattonal cooperation are sttll probab1y understated since benefits 
derived from the "capital stock" of IUI and otber tnatitutions have not been cbarged 
to the Co1ombian programo More is 'aaid about tbia e1sewhere tn this papero 

~/ Stnce tbis asaumption waa made, ICAt s budget bas been severely cut and CIATas ric~ 
program has been pbased down. Nonetbeless, we hold to the tnitial assumption in order 
not to overatate the final eatimate of the internal rate of return. I 

30/ Thta la a more moderate assumption than that caused by Ardila, ~. fil· , Tab1e 35, 
who aBBumed that the percentage of area sown in improved rice would fall between 72 p'r 
cent and 84 per cent by 1980. The data of the U.S.Department of Agriculture, Economi 
Research Service, Development and Spread of High-Yielding Varieties of ~at and Rice 
in the Less Developed Nations. FAER No.95, 1974, Table 38, indicating that adoption 
rates in the Phllippines, Malaysia, and India·are topping out atLratea 'weU.duDdé~ 90;. 
cent, plus the analysis by Robert Evenson, "The'G~.en Revolution' in Recent Developme 
Expedence ,"American Journalof. Agricultural EC0D9l!ics, Vol.56 t No.2 <May ,1974) ,pp. . 
387-394, sugleat tbat the use of improved varieties may never reach 70 per cent in Co~ 
lombla and tbat an 8ssumptton of 57 per cent is more conservative and probable. 



l~ 
of aU riceland sown to 18-22 and CICA-4 wiU be equal after 1973; and that the in .1 

crease in the shift parameter these assumptions would imply will about equal increa.
1 

31/ 
ses in commercial yields over the periad 1971-1980.--

The resu1ting internal rate of return corresponding to the stream of maximum I 

gross benefits was found to be 82.3 per cent; the rate estimated on the baBis of the! 
JJ.! 

minimum gross benefits stream was 60.1 per cent. 

·'COTTu!:i 

Cotton has turned in a striking growth performance in Colombia. Sinee the mid
! 

1930's, yields have about quadrupled--in fact, their pattern of change has been bro~d1y 

similar to that of the United States. Currently, Co1ombian cotton yie1ds are compa~~ 
ab1e to U.S. yields and roughly twice as high as average yie1ds for a11 South Ameri~a 
(Tab1e 6). In an earlier comparative analysis of changes in cotton yie1ds, it was con

! 

:~~:d 2:h::~::::i:f r:::::~::i':~pr:::::d i:r:::e:.:: :: .. ::5:::::: ::r::o~:qg1 
Production after the mid-1930's increased at least 15 times or from about 30,000 

35/ bales in 1937-38 to over 500,000 bales in the early 1970's.--

-------------------------------------
31/ The increases in yie1ds would be 14 and 11 per cent, respective1y, for the m8Xi1um 
and minimum values of the shift parameters. 

32/ Ardila,~. ~., p1aced a range on the internal rate of return of 53.0 to 53. 
per cent. The minimum (and the maximum) reported here would have been lower and 10 er 
that Ardila's estimates had the additional costs of the new varieties to farmers been 
netted out of "gross benefits': Data on those costs were simply judged to be too we~k 
to include, however. • 

33/ This section ls based largely on the work by Andr's Rocha, "Evaluac16n Economiia 
de la Investigaci6n sobre Variedades Mejoradas de A1dog6n en Colombia" (unpublished 
M.S. thesis, ICA/Nationa1 University Graduate School, Bogota~ 1972). 

! 

341 Leurquin, "Cotton Growing in Colombia; Achievements and Uncertainties ,"lood Res,arch 
Institute Studies, Vol. VI. No.2 (1966), p. 145. 

35/ These and other production and trade data cited in this 
the relevant number of Cotton-World Statistics published by 
ternational Cotton Advisory Committee. Waehington, D.C. 

section were obtained f~m 
the Secretariat of the ~n-

I 



TULE 6 

Comparative Cotton Yie1d Stati8tica 
1934-35/1938-39 to 1973-74 

nited Soutb 
Colombia catea America 

Year Al1 cr01)S Cotton 
1 2 I 3 4' 

ind.x I)ounds 1)er acre 

1934-35 to .,. .... ., 
1938-39 !I '- . 133 212 181 

1941-48 100 152 267 163 

1950-51 115 167 269 175 

1951-52 102 150 269 203 

1952-53 109 227 280 197 

1953-54 119 317 324 212 

1956-57 143 319 409 178 

1959-60 152 377 462 207 

1962-63 176 398 457 231 

1965-66 158 352 526 244 

1966-67 164 470 480 232 

1967-68 176 516 447 267 

1970-71 463 437 222 

1973-74W 470 519 249 

., Blanks indicate no data available. 
V Pre Uminary • 

. Sources • 
Col. 1: U.S. Department of Agriculture, Economic Reaearch Service, 

Changea in Agricultural Prodyction and TechnolOII in Colombia, 
FABa No. 52, 1969, Tab1e 30. 

Col.2-4: Secretariat, International Cotton AdVi80ry Ccaaittee, Cotton
World Stati8tica ~ashington, D.C.), varioul tlluel. 

I 

1I 

i 
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Yie1ds and production advanced most rapidly in two different but not widely aeira

rated perioda of time: 1951-1954 and 1957-1959. Yie1ds about doub1ed in the first pe iodo 

A1tbough they did tucrease in the second, production evidenced a much larger increase. of 

167 per cent. Developments in both periods appear to have been the direct result of 

changes in government policies. 

The first period of rapid development fol1owed the reopening of the Colombian ~1. 
nistry of Agriculture in 1948 and new policy pronouncements emphasizing the need to stbs

titute imports of food and fibers with local production. In the case of cotton, this in-

volved some protection--notably a requirement that the texti1~ industry consume statea 

allotmenta of national cotton--which reaulted in an 82 per cent inorea.e in tbe fa.. I 

price between 1948 and 19S1.l&IWben tbe local textile indu.try va. faced vith tbe prot

pect of consuming larger quantities of nationa1 cotton, it promoted the estab11shment~ 

in 1948, of the Cotton Deve10pment Institute (IFA) to imp,ove the qua1ity and unifor-

W mity of local cotton through research and the control of glnning. IFA. eventually a

t 
goveroment institute with its own budget. a1so aasumed responsibi1ities for cotton ex 

tension, seed distribution, and dredit. 

The second surge in production,~~ at the end of the 1950's, para1le1ed 

changes in exchange po1icies. Tbe officia1 exchange rate in Colombia was 2.5 pesos 1i 
per U.S. dol1ar from 1951 through May, 1957. The free rate was 3.0 to 3.5 pesos thro gh 

1954 and then edged up to 6.9 pesos by mid-1957. On June 18, 1957, the official rate 

waa increased to 7.6 pesos. Through the 1951-1957 period, the Co1ombian texti1e indu,

try was permitted to import raw cotton and capital itema at the offic!al exchange rateo 

As a reBult, imports steadily bullt up to a level of 77,000 bales ln 1957; productionJ 

stood at 95,000 bales in that same year. In 1958, following reforma. production jump d 

------------------.-------------
i 

1§/ U.S. Department of Agricu1ture t Economic aeaearch Service, Chages in Asricultural! 
Production ed Technolgsy in Colombia. FAlR No.52 , 1969, p. 76. In the same source i 
is ahown that the prlce of rice rose 41 percceat. and the price of sugarcane rose 49 
per cent. Rtce aud augarcane compete with cotton for the same farm1ands in many areas 
of Colombia. 
W Leurquin, "Cotton Growing in Colombia •••• ," pp. 158 and 159. 



to 220,000 ba1 ••• nd, in 1959, reacbad 256,000 bal... Import. fell to 36,000 bale. it 

1958 and to slightly le88 than 2,000 bales in 1959. at which time Colombia also shower 

its first exportable surplu8 of cotton in several decades. During the early 1960's, . 

exporta averaged about 100,000 bales and by 1968 had reached a leve1 of almast 300.00~ 

bales. t· 

A. producers of cotton attained national prominenee and power for satisfying d • 

mestic eonsumption and exporting a growing surplus, the National rederation of Cotton 

Growers (FNA) began to absorb !FA's functions. In 1968, !FA was dissolved completelYr 
and its researeh and extension act1vit1es were passed on to the ICA. Others of lts 

act1vit1es were ab80rbed by the Mlnistry of Agriculture. 

!FA' s 1nherUance was meager when lt assumed re8ponsibUitie8 'for organized 

cotton research ln 1948. On the adv1ce of an English mission. some cotton research 

was begun in the Cauca Valley in 1928 but wa8 later suspended when attention there 

turned to the prospects for sugarcane research by a visiting mission from Puerto aico~ 
Some research was e8tablished later (1934) in Armero, State of Tolima, to introduce I 
and test U.S. Upland8 and soma Peruvian varleties. Host progress, however, up until 

1948 had be en made in improving the perennial tree cotton. A station near Barran -

quilla on the noreh~i. reported to have obtained yields of 350-400 kilos per hecr' 
38/ 

tare or ae least twice the then prevailing average yield.--Nonetheless, one of the 

first things !FA did was to close ehae statrbn as the quality of the tree cotton was . 

considered infertor to imported cotton and tree cotton had become infested with dis-

til !FA's research was absorbed by ICA ln 1968. 

ICA atatad tbe fir.t objactive of ita eotton re •• arch progra. to coincide id.n~ 
tically with IrA'. but added a second objectlve--the development of a national cottonl 

variety through selection and hybrldizat1on. ICA also improved the destgn of researcb, 

-._---------------~----------
~ 1!!!, p. 154. 



ezpanded experimentation beyond the three locations used by IFA (Bt Buga, Espinal an 

Codazzi). and undertook more trials on a commercial scale as eruebas regionales. 

Actually the first U. S. cotton variety was introduced into Colombia well bef 

the establishment of IFA. Deltapine 12 was imported by cotton producers in 1941 and 

came into general use in Tolima State during the 1940's. The year before, a Brazili . 

variety had been introduced, Ezpresso do Brazil; it likewise gained acceptance in ToJ 

lima during the 1940's. In the late 1940's and the 1950's, Deltapine 15, Earlystaple, 

Coker 124, and Deltapine S1Mlothlead were introduced. These so-called "T" type cottOjS 

came to aCCOUtl.t for about 93 per cent of al1 cotton production by 1959; Deltapine was! 

certsinly the most important among them. Another 6 per cent of production, most1y in 

the Cauca>Valley, was a longer, finer "VIt type cotto~. The remainder was "L" type 

tree cotton from the north coast and a short, staple length "SIt type cotton (Lengupa) 
J3I 

from Peru. Por 1961-62, IFA reported data showing that 92 per cent of al1 producti 

was from the Deltapine 15 varietyj 5 per cent from Coker 

tapine Smoothleaf, Deltapine 16, tree cotton, Lengupa, Delfos, Plains, and unspecifie 
40/ 

varieties. --- By 1971, Deltapine 15 was no longer in use but Deltapine 16 accounted 

for 42 per cent of all cotton acreage and Deltapine Smoothleaf for 38 per cent, Acala 

1517 BR-2 for 8 per cent, and Stoneville 213 for 8 per cent, with the remaining 4 

W per cent being accounted for by Deltapine 45 and Coker 201. 

Because of the different nature of the cotton research program--namely, its eJ-

phasis on the selecUon and multiplication of promising U .S. varieties rather than on 

the development of improved national varieties--contributions of research to yield in~ 
creases and the specification of the shift parameter were envisaged differently than 

in the case of the Colombian rice programo Specifical1y, the shift parameter was se en 
----------------------------
39/ U.S. Department of Agriculture. Foreign Agricultural Service, The Cotton Industry 
of Colombia, PAS M-113, 1961, p.8. 

40/ Instituto de Fomento Algodonero, Colombia: Su Desarrollo Agrícola (Bogota, Editor al 
Andes, 1962). pp. 51 and 52. 

~ U.S. Department of Agricu1ture, Poreign Agricu1tura1 Service, Cotton in Colombia, 
PAS.M 239, 1971, p. 11. 
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to inctude three different factorl. 

lirlt, if the cotton program succeasfully encountered and released U.S. varieties 

which out-yielded the Deltapine 12 and Expreslo do Brazil~eties in general use vhen 

llA vas established, ~here vould hava occurrad an,~ increase in yield--analagous to the, 

shift parameter defined for rice--and equal in a given year to 

vhere 

and 

adi - yield of the~th improved variety 

'li • percentage of cotton land planted to the ~th variety 

aa • average yield for Deltapine 12 and Expresso varieties 

Rt • average eommereial yield of all eotton. 

(2) 

A seeond element to consider vould be the change in yields which vould have occ r-

red had nev varieties been introduced and diffused by farmers in the abasence of an or~ 
i 

ganized research establishment, 1.e., 

(3) 

where '2i is the per cent vhich would have been planted in the !th cotton variety. TbJ. 
express ion would be subtraeted from (2) in ealculatlng the net shift parameter attri-

b~~able in a given year to the eotton research programo lt vas hyphesized that (3) 

would be positive valued'in vlev of certain characteristics of the Colombian eotton 

lndustry. lor example. the demand eurve faclng producers has be en highly elastic be

C> cause of the existence of an export market. AIso, Colombian cotton produetion appear. 

to have been concentrated in the hand, of a small group of farmerl. As of 1958, 422 
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42/ 

farmers accounted for 61 per cent of total production;-- in 1967,343 producers were 
fiJ./ 

reported to have accounted for 40 per cent of all output. The elastic demand curve 

would have served as insurance to individual innovators that prices and profits would 

not be eroded from increased production brought about by'~he diffusion of their inno-

vationa. Alao, becauae the industry was one of a few large farmerl, it is more pro-

bable tbat a single individual or amall group could have anticipated large enough re-

warda from search and reaearch efforts to justify undertaking them. 

A third and final factor to be considered in the specification of the ahift par -

meter is the yield change which might have been b~ought about through the introduction 

by unorganized research efforts of varieties different from those observed to have bee 

in use. This yield change can be expressed as 

m 

n~ (4) 

41> wbere P3i denotes the adoption rate of thejth improved variety not currently in uae; 

all other variables are defined as above. This factor, like (3), would be subtracted 

from (2) in the complete specification of the shift parameter (k) in any given year, 

i.e. J 

P • 
3i 

(5) 

---------------------------------------
42/ M!!!!; The Cotton lndustrx of Colombia, p. 9 

t 

!J1I U.S.Department of Agriculture, Economic Research Service, Agricultural Production 
and Trade of Colombia, ERS-Forelgn 343, 1973, p. 31. lt is interesting to note that, 
at prevailing average yielda, this would have implied that each large cotton producer 
was harveating about 550 acres, given total production for Colombia of 465,000 bales 
in 1967. The data for 1958 imply that each of the 422 farmers was harvesting ln tbat 
year only about 200 acres of cotton, auggeating that large cotton producera were major 

~ contributors to the increaae in production which occurred between 1958 and 1967. 
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It was a8sumad tbat the last element considered, (4), would be so 8mall that i~ 

could be neglected. Thi8 va8 equivalent to assuming that the organized re8earch effo ts 

41) of IFA and ICA left no 8tones unturned bhat would have been by the les8 organized, in e

pendent efforts of individual farmers. 

Note that what is then left in (5), namely, 

(5') 

could be zero valued in either of two circumstances: (j) if (Rdi - Ra) were negatlvel 

correlated with (PI! - P
2i

) or (b) if Rdi vere equal for all varletiea (altbough 

greater than Re) since Sum (Pli - P2i ) • O by definition. 

The first of these two possibilities requires that farmers undertakinlresearch 

independently would have been more effective in securing the adoption of the higher 

yielding 11 improved varieties tbat IFA and ICA. That, in turn, vould require,; that 

farmera would have been more effective at identifying new varietiea, importing th .. 

into the country, testing them, multiply!ng the .o8t promi8ing type8, and releaaing 

them ,to' ·fellow farmers. Both organizationa of research might have been equally fast 

testers of nev imported varieties. But Is has already been a8sumed that !FA and ICA 

were as efficient at identifying new varieties as individual farmers would have been. 

Further, because of their "official" status, the two institutes probably were able to 

tmport new varieties more easily and rapidly into Colombia; likevise, they vere able 

W to exercise absolute control over the distribution of improved seeds. Thus, it 

seems unlikely that a farmer-based research effort vould have outperformed IFA and 

ICA and that the shift parameter in (5') have been zero valued in any year as alresul~ 
45/ 

of a negative correlation betveen (Rdi - R~) and (P - P ).--
-------------------------________ li 2i I 

~ !FA controlled all cotton gins. I 

~ Note,bowever, tbat one of the implications is that It was the spectal privileges ~nd 
francbises !FA snd ICA possessed as officia! IOVeroment sgencies--not "pure differenc .u 
in tbe organlzation of research--whicb lead to tbi. concluaion. • 
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That tbe ohift parameter in (S') aight a100 be .ero .alued if yieldl of i8prol~d 
.arietiel vere equal oon be underotood intuitively in the following te_o DA' o r 
ami ICA'. progr81ll were foumied on a premiae that yield differences existed among i~

proved U.S. cotton varietiea when cultivated 1n Colombia. A cla1m wa8 made that it 

would be wortbwhile to identify the v.lue of the8e differences and key programa of I 

aeed multiplication and diatribution on them in order to increaae any poaitive corr1-

lf, on the other hand, yields of lation between (~i - Ra) ami (P1i - P
2i

) in (S'). 
i 

a11 U. S. v.rieties haneated in Colombia were equal, then there would be no payoffto 

a progr .. of .arietal o.lootioo and diotribution. Any farmer individually oould ial 

port a variety of U. S. cotton selected at random ami hope to obtain as good reau1t1 

a8 he ~ould have obtained through an organized program ~f research like IrA's and . 

ICA's. 
W 

In order to explore this poa8ibility more carefully, all available data werej 

obtained on the IrA ami ICA commercial trials which were comparable in deaign to th ae 

earlier reported for rice. The triala covered the period 1953-1972 ami inc1uded 52 

individual experimenta. Tbey are aummarized in Table 7 which presents mean values of 
I 

yields obtained for e.ch of 10 cotton var1etie8. Additiona1 trial data were destroyed 

when !FAt s research was absorbed by ICA. ~resumably they included information on t1e 

two check varieties, Deltapine 12 and Expresso do Brazil. 

lt 18 evident from the data of Table 7 that groas d1fferences in yielda are 

not appreciable and that it'·..would be d1fficult to reject the hypotheais that they wJre 

all, in fact, equol. For thio r.aoon a more refinad teot va. made by eltimating prj

duction funotions from tbe trial data. In tbe final round of e.timat •• , 23 variablel 

--------------------------------
'J§j There ia another instance in which the !FA and leA type of program would not pa~, 
nemely, when the diltribution of yielda by variety il the aame in the United States 
and Colombia. 

..t\ 



TABLI 1 

Colombia: Average tield. of Seed Cotton by Variety Obtained from Commercial Trial. 
Conducted in the 1953-1912 Period 

Nuaber of 
Variety observations tieId 

kilo. Der hectare 

Deltapine 15 193 2,312 

Deltapine Smoothleaf 71 2,369 

Stardel 18 2,296 

Stonville 213 39 2,375 

C.oker 124 B 12 2,634 

Acala BI.-2 48 2,287 

Deltapine 45 9 2,693 

Deltapine 45 A 40 2,575 

Deltapine 16 42 2,457 

Coker 201 27 2,568 

Total/average !I 523 2,366 

!I Excludes 24 trial. on other varietie •• 

Source: AndrG. Rocha, "Evaluaci6n EconOlllica de la lnvestigacion sobre Variedades 
Mejoradas de Algodon en Colombia" (unpublished M.S. thesis. lCA/National 
University Graduate School, Bogota. 1972), Table 10. 

2 



TABLE 8 

Colombia: Productioo Funetioo Estimates for Cottoo Based 00 Commereial 
Trial Data, 1953-1972 

Estimated Estimated standardh Iodependeot variable eoeffieient error of eoeffieie t 

1. Nitroseo 2.58 0.53 I 
I 

2. Irrisatioo 606 .. 56 48.71 I 
3. Parcel type -471.41 61.41 I 
4. Rain defieieney -1,150.22 47.60 

I S. Stardel -241,43 89.09 

6. Coker 124 B -214.7S 109.08 

7. A1eala BI.-2 -331.64 S9.23 

8. Locatioo 1 381.S3 88.86 I 
I 9. Loeatioo 2 189.13 80.78 
I 10. Loeatioo 3 600.73 94.34 I 

I 11. Locatioo 4 1.094.14 149.39 
! 

12. Locatioo S 349.18 91.0S I 
13. Loeatioo 6 -649.88 116.68 

14. Loeatioo 7 -408.99 181.04 

IS. Locatioo 8 991.48 71.77 

16. Location 9 408.49 62.74 I 
I 

17. Loeatioo 10 1,167.86 77 .85 I 
I 

18. 19S3 -218.53 106.79 
19. 19S4 -268.37 81.12 

20. 1967 -428.55 U6íJ78ü 

21. 1970 363.15 61.72 I 
I 

22. 1971 366.96 70.66 I 
23. 1972 4S2.88 75.20 

I lotereept 2 2,081.20 :j Unavailable 
1. - 0.82 0-523 

Souree: Andre. Iocha,"Evalua« 10n EeoDGlllica de la Iovestisaeioo sobre Variedadesr 
Mejorada. de Alaodon en Co 10mb la" (unpubliahed H.S.Theais,ICAlNationa1 Uoiveraity 
Graduate Scbool, Bosota. 1972),Table 3. I 
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entered the regression; their estimated coefficients and related statistics are shown 

in Table 8. The first variable measures the quantity of nitrogen applied per hectare 

the second indicates simply whether or not irrigation was applied, the third adju8t8 

for the fact that 80me of the trials were undertaken on plota which were "smaU" by 

prueba8 regionale8 8tandards, the fourth i8 an index u8ed by attending ~onomists for 

the lack of rainfall, variables 9 through 17 adju8t for ~ecl~10D of the experiment8, 

and 18 through 23 adjust re8ult8 'or abnormal year8. 

&egre88ion result8 indicated that only 3 varieties out of the 10 tested yields 

8ignificantly different from Deltapine 15 were--Stardel, Coker l24B, and Alcala BR-2; 

in each case their adju8ted yield8 were lower than th08e for Deltapine 15 and lower 

by rather s imUar and "8mall" amounts. On the bas is of the8e re8ul ta, i t is conc lude 

that no 8ignificant, positive benefits were derived from the Colombian cotton researc 
47/ 

programa. 

Ini anL-ead,t,r"átpd,doftparoducU.ón Clfe6.dlcCIlfiColombia' s major crop8, it was 

claimed that "the wheat situation in Colombia contains a number of paradoxes. 

good experimental development and government programa to expand production, both acre 

"W age and output have declined sharply in recent years. Other more refined data now 
-----------.----------------
47/This is not to deny the role of improved U.S. varieties in increasing Colombian co -
ton yields. There are 8everal reference8 to their importance in the available litera 
ture. One of the strongest is International Bank for Reconstruction and Development, 
The Agricultural Development of Colombia (Washington,D.C.,1956),p.86: " ••• it is the p -
licy and program of the Cotton Institute to provide the full seed requirements for th 
entire cotton grop annually. Largely a8 a re8ult thereof, the average yield per hecta e 
of the cotton crop ha8 doubled in four years." 
!J!J Thi8 8ection is based on the research of Carlos Trujillo, "Evaluaci6n Economíca d 
la Investigacion en Trigo" (unpublished M.S. Thesi8,ICA/National University Graduate 
School, Bogota, 1974). 

~. 49/ U.S. Department of Agriculture, Change8 in Agricultural Production •••• , p. 12. 
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available--developed, in part, on the premise that the answers to some of the paradoxes 

might be the result of data errors--continue to show that both acreage and productio~ 
I 

~ have declinad over the past 20 yeara. The area cultivated in wheat fell steadi1y fr~ 

175,000 hectares in 1953 to about 70,000 hectares in 1973; over the same period pro ~ 

duction was ha1ved. Yie1ds iucreased by about 25 per cent in the 1953-1958 period but 

stabilized at just aboye 1,000 kilos per hect are until 1972. In the most recent two 

years for which information ls avai1able (1972 and 1973), yie1dsmay have again in -

creased-- by about 20 per cent.~Stl1lt the average yie1d increase over the who1e 

20-year period has been rather unimpre8sive. 

The best explanation currently available for the fall in acreage p1anted ls th t 

iucreasing P. L. 480 sales have served to dampen incentives of Co1ombian farmers to 
51/ 

either maint"or increase farm1and devoted to wheat production.-- Tbe quantity of 

wheat imported has lncreased over the 1953-1973 period fro. a third to almost three 
g¡ 

times the quantity of total wheat production. The modest rise in yields may be 

41> attributable to the same forces aud. a shift in the regional distribution of wheat 

production fro. the higher-than-average-yield State of Boyaca to the State of Narifto 

in Southern Colombia where farma are small and poor and yie1ds have traditionally 

stood be10w the nationa1 average. (Our impresaion ia that production possibilities 

are limited in NarUlo). In the Espiga de Oro maximum wheat yield trials, for (' 

------------------------------.-
~ Data on production).Dt area planted, and yie1ds of wheat prior to 1971 are from 
Boger Sandi1ands, Algunos problemas en la se1ecci6n de datos estadísticoa para trigo 
cebada y papa, Informe Tecnico No.14. lCA (Bogota, 1974). Data for 1971-1973 are fr 
the Nationa1 Department of Statistics, DANE, Bogota. 

51/ Many of the important issues involved are discussed by Leonard Dudley and Boger 
J. Sandilaud.s, "The Side-Effects of Foreign Aid: The Case of P.(l.. 480 Wheat in Colo. 
bla", National Department of Planning (Bogota t 1972 t mimeo). 

ilI ibe wheat import data are fro. the Food and Agriculture Organization of the Uni
ted Nationa, Trade Yearbook, various lssues. 
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example, sponsored by the Agricultural Credit Bank in 1967, the average yields repor -

ted by the 10 best wheat famers in Boyaca aud Cundinamarca were about 10 per cent 
53/ 

41) higher tban yillds obtained by the best farmers in NariBo.) 

The wheat improvement program is one of Colombia's oldest, dating from 1926 wi h 

the establishment of the La Picota experiment station in central Colombia (State of 

Cundinamarca) for thepurpoaes of improving yields and other characteristics of whea , 

barley,.oats, and rye. Through 1951, at 1east ha1f of the total costs of the activi 

ties of La Picota were absorbed by wheat. In 1947, "co1d climate" wheat research 

ded out from La Picota to two more locations-- one at Bon~a in Boyaca and another at 

Isla in Cundinamarca. A few years later, additional locations for research were ac 

quired at Tabaitata (Cundinmarca) and Obonuco (Narifto). Fo11owing the addition of 

Surbat4 Station in Boyaca in 1959 for co1d c1imate wheat research, activities were 

so1idated there, in Tibaitata, and in Obonuco--in just three locations. 

Co1ombia's wheat research has received important assistance from a number of 

41> differeut foreign and national organi~ations. In 1948, program personnel were sent o 

Mexico to study methods of wheat breeding with staff of ~he OSS in Mexico City, then 

supported by the Rockefeller Foundation. Later, in 1950"Rockefeller personnel were 

assigned to collaborate with the Colombian research program; the Foundation's assisé 

tance continued unti1 the mid-1960's. In 1953, wheat seed distribution and mu1tipli 

cation progr .. received a lift from the Colombian Agricultural Credit Bank which ul-

timately assumed reaponsibility for them. In 1955, the Nationa1 Federation of Rice 

Growers-provided same support for research on the potential for wheat production in 

the warmer tropical areas traditionally destined to rice production; similar support 

was received in the same year from INA, the National Marketing Institute. PROCEBADA 

a federation of barley producers, contributed to the budget of the wheat program in 

the 1959c 196l period for purposes of supporting an expansion of the ~~~~~~~~ 

53/ Trujillo • .22, • ..sll.., Table C.S 

_____ ......-í' 



effort; lupPQrt wal received for the lame purpOle from FENALCE, a federation of Colqm

bian cereal producers. In the 1967-1971 period, the wheat program benefited from i~

puta provided by personnel of the Univerlity of Nebraaka Mission, finaneed by a con -

lortium of intemational assiatance agencies, inc1uding USAID and major U.S. founda -

tioneo 

Data compi1ed on the costs of the wheat improvement program reflect theae injec-
I 

tionl of complementary support from outside and provide a profile of the developm.ent;j 

of the programo Table 9 presents data on the direct, comp1ementary, and indirect e 

of the program--comparab1e in a11 respects with the cOlt data ear1ier shown for the 

rice improvement program-- plus data on the additional COlt to farmers of the impro 

wheat seeds which were adopted after 1952. lt is leen that, beginning in 1927, totall 

costa buBt up slowly to a level by 1935 which waa aubaequently maintained for about, 
! 

15 yeara. Following eatablishment of the joint Colombian-Rockefe11er Foundation pro-

gram, dfrect, comp1ementary, and indirect coata again bui1t up to a level which waa 

maintained unti1 1964 with the exception of three years--1959, 1963, and 1964, the 

1atter two of which were y.ara of reorganization of the reaearch agency. Invea tment 

began to drift upwarda after 1964 snd then increased aharply during the period of th~ 

Univerlity of Nebraaka Missia4a presence, falling off after the Misaion began to lea~e 

Colombia in 1971. From 1968 through 1971, total costs of the program represented onty , 

5 per cent of lCA'a reaearch budget but fully 3 per cent of the va1ue of wheat 

tion. In these latter terma, wheat reaearch had become an expensive programo 

Activitlea of the reaearch program revolved around four kinds of wheat: 

climate, (2) warm climate. (3) Triticales, and (4) Durums. By a11 odda, tJe firat 

that have been de ·,1 has been the most important in terma of the time and the reaources -

voted to it. 

When the relearch program began in 1927, some promising co1d c1imate wheats we e 

introduced from the United Statel and teated over a six-year period, relulting in th 

releaae of 15 to farmera from the La Picota experiment station in 1933. By the earl, 
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TABLE 9 

Colombia: COlt of the Wbeat aeaearch Progre. by Major Category 1927-1973 

COlts .-

Added coste 
!I Complev sJ of new !I Total 

Year Direct menta" lndirect seede costs 
1.000 1972) Deeoe 

1927 184 !I 9 193 
1928 236 9 245 
1929 287 11 298 

1930 338 12 350 
1931 389 15 404 
I932 441 17 458 
1933 492 48 540 
1934 543 52 595 

1935 598 58 656 
1936 653 63 716 
1937 708 69 777 
1938 709 78 787 
1939 709 108 817 

1940 710 120 830 
1941 111 135_< 846 
1942 610 143 813 
1943 630. 156 786 
1944 589 170 759 

1945 548 189 131 
1946 508 207 715 
1947 461 239 706 
1948 416 255 671 
1949 365 219 644 

1950 315 351 666 
1951 403 394 797 
1952 492 88 440 1,020 
1953 580 117 315 655 1,667 
1954 669 74 349 2,638 3,730 

(Continued on nest page) 



TABLE 9--continued 

, 4 Costa I , 
Added costa 

Year - !I COIIlpleS of new g¡ Total cJ 
Direct mentan y lndirect - seeds costs 

,1.000 (972) oesos 

1955 758 93 385 242 1,478 
1956 1,169 238 511 1,680 3,598 
1957 1,117 232 562 282 2,193 
1958 996 271 584 1,058 2,909 
1959 ' 841 265 483 1,170 2,759 

1960 1,202 319 500 2,182 4,203 
1961 914 388 510 3,002 4,814-
1962 828 277 396 2,599 4,100 
1963 615 280 280 2,717 3,892 
1964 1,229 487 1,146 2,628 5,490 

1965 1,889 658 585 5,548 8,680 
1966 2,427 592 957 4,129 8,105 
1967 2,150 993 2,307 8,131 14,181 
1968 2,919 915 1,261 7,050 12,145 
1969 3,045 1,314 2,768 • 5,623 12,750 

1970 2,352 1.446 3,106 3,343 10,247 
1971 2,020 1,603 3,260 2,901 9,784 
1972 1,501 1,~7 2,407 1,507 6,882 
1973 1,570 1,385 2,354 1,626 6,935 

!lSa4áries, supp1ies, and off ice materia1s directly re1ated to the wheat 
varieta1 improvement programo 

~ Represents costs of the p1ant patho10gy, soi1s, entomo10gy, biometrics, 
extension, and p1ant physl010gy progr... incurred on behalf of the wheat 
improvement programo 

~ \ 

~ lncludes costs associated with the use of experiment station facilities, 
agricu1tura1 machinery, and land as wel1 as costs of administration and 
training of program staff. 

g¡ Equals the difference between the average price of certified wheat seeds 
and the price received by farmers times the quantity sold of certified 
seeds; for the period 1921-1949, improved varieties relevaut to this 
study were not planted. 

!I These costs were included in direct costs (1927-1951). 
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Source: Carlos Trujillo,"Rendlmiento ECODOllico de la lllvestigacion en Trigo" 
(Unpubliabed M.S. Thesil,ICA/Batlonal Univef1ity Graduate School, Bogota,1974), 
Tables 4.1, 4.2, 4.3, 4.4. aud 4.5. 
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1940's, the number had increased to 24. The best seven of these included Klein, Gen ral 

San Martin, Klein 40, Marzuolo, Pentad, Floreoce, Barcino Barbado, and Bola 'icOta. e-

,cause the latter two were in most widespread use by the mid-1940's, they are conaide ed 

as check varieties in this analY81a. The firat reference to their yielda indicated .. , 

that betweén 850 and 1,500 kiloa per ~.ctare could be expected from them, while the 

other five of the beat aeven available varieties could be reaaonably expected to pro '-. 
í!Y 

duce 1,800 to 2,800 kilos per hectare under experimental conditiona. 

Tbe vast majority of pr~sina wbeats were obtained by crossina local criolla 

varietiea. This led to a conclusion in the early 1940's that available foreign var-

ieties were inferior to local Colombian wheats and resulted in the programes turnina 

iDWards until the arrival of foreign personnel in the early 1950's. When, with Rock -

feller Foundation support, the OSS was establlshed in Colombia, 11,000 var~es were 

immediately imported from the Rockefeller Mexican programo Selectiona were mede fr 

these imports primerily on the basis of their reaistance to the yellow, black stem, 

and leaf rusts. These rusta had be come the major preoccupation of t 

improvement team as a reault of data produced in 1949 which showed that wheat yields 

were being cut 6 per cent by leaf and stem rusts and by 14 to 41 per cent as a resul 

of yellow rust.W 

The first commercial release of a new wheat variety after the establishment of 

the joint Colombian-Rockefeller Foundation program was of Menkemen 52. Distributed n 

1953, it was the product of crossing varietiea from the Mexican collection, includin 

------.-----------.-------------.-
~ Estaci~n Agrícola Experimental La Picota, Informe de labores de 
mental e indu8trial realizadas en 1936 (Bogota, 1937); also, ibid., 

55/ Estaci~n Francisco Jos' de Caldas, Influencia de las ro as sobre el rendimiento el 
trigo, Proyecto I-SF-1949- (Bogota, 1951). 
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Mentana and ICenya. It reduced time to maturity by 35 daya, was somewhat resiatant to 

the major rusts, had strong stema, and outyielded Bola Picota by 30 per cent. Two 

41> yearl later a second variety, Bouza 55, was releaaed. It waa the product of two Ro

camex varieties, Yaqui and ICentana. Because it was especially resistant to ye1low 

rust of NariDo State, it was mo.t widely diBtributed there. A third variety, NariDo 

59, was released in 1959; again, it was particularly wel1-adapted to the State of 

Narifto, being resistant to its variety of yel10w rusto Three years 1ater (1962), 

severa1 new varieties produced by the joint Co1ombian-Rockefeller Foundation pro· 

gram were re1eased, including Miramar 63. Bouza 63, Crespo 63, Napo 63, Tiba 63, and 

Tota 63. At the time thi8 release waB made. the industry was advised tbat the re -

search program would attempt to make "batch releases" (1.e •• releales of ..,re than 

one variety) in the future in order to reduce susceptibility to new wheat rusts. Mi1-

lers .re'",reported to have reacted adversely to this announcement on the grounds tbat 

a single milI cou1d not handle ..,re tban two varieties of wheat; an appeal wa8 mede 

41> to the relearch team to revise its strategy. As it turna out, the wh.at program for 

cold cUmates made ooly one more additional releale anyway, in 1968 ... Sumamuxi 68, Zipa 

68, and Samac' 68 were di.tributed simultaneoua1y. 

!he Colombian wheat plant began to change al the result of the introduction of 

dwarf varieties from Mexico in 19580 The effort to incorporate the smaller plant typ' 

characteriltics did not, however, gain force and importance until about 1964. By 197 , 

60 per cent of all materials in the Colombian wheat research program included dwarf 

wheats o Of the 13 improved varieties released to farmers after e.tablisbaent of the 

joint Colombian-Rockefeller Foundation program, .mall plant characteristlcs were ln

corporated in 9 varieties; Bouza 63, Miramsr 63 and 64, Napo 63, Tiba 63. Tota 63, 

and the 3 varieties released in 1968. In thiB regard it is important to mention tbat 

practically none of Colombia's wheat is irrigated and that fertilizer use 18 negli

gible. 
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In 1971, ICA publiahed the data ahown in Table 10 comparing yielda obtained 

under experimental conditiona on a .. ll plota of landa for 12 improved varietiea and 

Bola Picota. The reported yield advantage relative to the Bola Picota variety wal 

in excesl of 500 per cent for the blíbéat yielding wheata but not leas than 250 per 

cent for aay improved variety. By international standarda, these yielda of the Co-

lombian varietiea alao appeared to be quite good. Referring to Table 11 and data pu~ 

blished on the resulta of the International Wheat Trials of 1968, three of Colombia' 

molt recently released wheata outyielded the best of the Mexican wheata, Azteca 67. 

average level of theae yielda, however, ia extremely high even by experiment station 

standarda in Colombia (e.g., those reflected in Table 10). 

With reference to the aecond category of wheat research, namely, that under -

taken on "wam cli_te" varietiea, it ia worth mentioning that large areas of wheat 

had exiated in the clima caHdo or warmer eH_tea sinee the Colonial Periodo Bowev1r, 

these wheat area. were practical1y eliminated in the mid-1930'. as a reault of attack. 

41> by S,~l ruat. Thua, in 1955 when the first ruat-reaistant varietiea were available, 

the Federation of Rice Growers persuaded the research agency to experiment with Bonz 

and Menkemen in the Cauca Valley and Toltma State. Altbough the ruat resiatanee of t 

new wheats waa confirmad in theae early experimenta, they~were not continued because 

of the unpromiaing levela o;. wheat yielda obtained. It was felt at the time that, i 

order for wheat to compete with rice, 2,500 to 3,000 kilos of wheat per hectare would 

be required. Commercial yielda averaged 1,500 kilos, and maximum experimental yielda 

did not exceed 2,750 kilos per hectare. 
~ 

-----------------------------------
56/ Mario Zapata, trlnforme General del Programa de Trigo en Clima C4lido," (Bogota, 

1969, miMo.). 
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Variet" 

TABLE 10 

Colombi.: Comp.r.tive Whe.t Yields for 13 Varieties 
Obtained Under Experiment.l Conditiona, 1970 

Are. planted Reported "ields 

hectare. kilos per hectare 

Menkeaen 52 0.09S 2,820 

Bonz. SS 

Narifto S9 

Bonza 63 

M1r .... r 64 

Crespo 63 

Napo 63 

Tib. 63 

Tota 63 

-Zipa 68 

Sa ... ca 68 

Suga1llUXi 68 

Bola Picota 

-

0.123 2,360 

0.106 1,700 

0.153 2,220 

0.101 2,535 

0.163 . 1,570 

0.274 2,770 

3.740 3,017 

0.200 2,680 

0.134 3,000 

O.OSO 3,700 

0.223 2,300 

0.132 660 
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I 

Reported "ield. 
compared witll 

Bola Picota vi~ld 
Dercent 

427 

358 

258 

336 

384 

238 

420 

457 

406 

455 

561 

348 

100 

Source: Colombian Agricultural lnatitute (!VA), informe del Proara ... Nacional 
de Triso (Bogota , 1970), Appendix 4 • 
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TABLE 11 

Colombia: Comparative Wheat Yielda Obtained for CoIombian and 
Hexicau Vartettea in the International Nursery Trtals,I968 

Country 
Variety of oria,in ReDorted vieIda 

~ilo8 Der hectare 

Sugamuxi 68 Colombia 6,232 

Crespo 63 Colombia 6,215 

Samac' 68 Colombia 6,217 

Azteca 67 Hexico 6,110 

Tota 63 Colombia 6,054 

Napo 63 Colombia 6,044 

Tiba 63 Colombia 5,894 

Penjamo 62 Mexico 5,833 

Centrif'n Chile- 5,755 

Nortefto Mexico 5,5~8 

Lerma Rojo 64 x S.DOra 64 Mexico 5,349 
.-

SOlioro 64 " TZ.P1 
Mexico 5,249 

Nai.6,O (B) :: 
" 

Bonza 63 Colombia ·5,233 

Jaral Mexico 5,166 

Zipa 68 ColO1ibia 5,166 

Source: Colombian Agricultural Inati~ute (ICA), Informe del Programa 
Nacional de Trigo §Bogota, 1968), p.13 

--------------r- --
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The wheat program. first experimented with rye as a rust-resistant, high-protein, ¡ 

water-saving alternative to wheat in 1937; and experimenta with triticales were initial 

~ ted in La Picota in 1946. Intere.t in triticales appeare to have languished untn ve~ 

recently (1970). !he wheat progre. has also evidenced interest through time in the 

Durum wheau. Work actually began on Durum ind1952 aud was stepped up SOlD8what in the 

mid-I960'.. Bowever, .ucc •••• a have not been reported primarily because of the high 

humidity which prevai1s in Colo.bta's wbeat areaa, ~he ahort daylength, aud the same

times heavy rainfa1ls which occur wh.n the grains are "t~rtng. 

Again, as in tbe ca ••• of rice and cotton, available data on the Eruebas regiona-¡ 

l!! were co11ected in an attempt to quantify the shift parameter and grosl social bene-I 

fits attributable to the Colomblan wbeat research progre.. !he collectlan of these 

data w" lIIUCh _re dtffieult in the eoo. of vheat. _ver. b.c ..... the info .... t1on luid I 

been scattered by changes in the affiliation of the research program with outside agen-¡ 

cies. In the final analysia, results of anly 1,016 individual trials vere obtained forl 

e the 1953-1973 perlad; uny more vere undertaken on the major improved varieties. 

Host of the results obtained (about 80 per cent) related to six varieties: Bouza 

63, Crespo 63, Menkemen 52, Napo 63, NarUlo 59, aud Tota 63. By region, the bulk of 

the data related to two states, Cundinamarca aud Nsrifto. Only about 5 per cent are 

from the State of Boyaca. !he Director of the National Wheat Program has stated that 

this does not ref1ect any alighting of the Boyaca wheat regiona because there are many 

, in Cundinamarca and Narifto which are ful1y representative of the areas in Boyaca. GI- I 

ven thet wheat production in Boyaca has declinad mast sharply, the facts here are im-

porunt, although difficu1t~, to estabU.h and quaUfy. FinaUy, it should be noted that i 

most of the pruebas regionales data obtained (70 per cent) were for five years includ-

ing 1963, 1964, 1968, 1971, and 1972. 

C> Table 12 summarizel the data collected for 13 improved wheat varieties and 2 

check vaTietia., !lola Picota aud "150." Mean yieldl in kilos per hectaTe aTe Teported 
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by variety, together with the estimated staudard error of yielda, tbe range of trial 

yields correspondina to a 5 per cent level of probability, aud tbe coefficient of J 

variation of yields. When c~ared vith tbe data of Table 10, tt can be aeen tbat 

tbeae data aaaign ratber different relative yield ranka to apecific varietiea. For 

example, in Table 12 the yield Menkemeu 52 puts it iu tvelfth place among the im -

proved varieties, vhile its yield iu Table 10 ranks it in tbird place. Alao, the 

average level of yields reported in Table 12 is lover than the averages of Tablea 

10 aud 11, aud the yield advantage of the improved varieties ls noticeably lesa than 

indicated by Table 11. 

Tbe range in yields of most improved varietiea iu Table 12 includes the upper 

bound yields reported for Bola Picota aud "150." The only excepUons to thia are the 

Samac. 68 and Bonza 63 improved varieties, lover bound yieldl for which are well above 

tbe upper bound yields of tbe two check varieties, indicating a significant yield ad

vantage. The yield advautagea of Samac. 68 aud Bonza 63, as a percentage of tbe avera e 

~ yielda of "ISO" and Bola Picota, are 83 aud 75 per cent, respectively; the correspot1!' .. 

inS value for all improved varieties shown in Table 12 is 50 per cent. 

In order to adjust tbeae estimates of the grols yield advantage of tbe improved 

wheat varieties for the effecta of other determinants of yields, production functiona 

vere eatimated from tbe commercial triala data. Tbe final version of the production 
I 

function i8 shown in Table 13. Thirty-nine variables entered: 12 represénted zeroooone 

adjustment variables for tbe location of the trials; 14 adjuated for the effects of 

variety; 4, measured as indices above a certain thresbold level and zero otherwise. ac 

couhted for major diseasea reported (vaneamiento, foot and root rot, stem rust, and 

dvarfing virus); 1 adjulted for seeding rates of 80 kilos per hectare (only two rates 

were actually reported--80 and 111 kilos per hectare); 2 each were used to adjust for 

soll type and reported weather; aud 1 variable each adjusted for how vell the soil had 

been worked prior to plantina, for veed grovth, aud for the application of lime. Co

efficients ou the DOftcontinuous variables shown iu Table 13 need to be read with soma 



TABLE 12 
N 
~.~olombia: Comparative Wheat Yie1de for 15 Varietiee Obtained in Commercial Tria1e 1953-1973 

-

Outout oer hect are 
Range at Coefficient 

Rumber of Standard 5 oercent orobabilitv of variation 
Vadetv obaervatione Me'an - error Lover boundl Uooer bound of vie1de 

kilos percent 
"150" 8 1.624 1.022 771 2.476 62.9 

Bola Picota 8 1,194 895 448 1,941 74.9 

Samaca 68 47 2,58A. 1,592 . 2,117 3,051 61.6 

Bonza 63 1066 2.460 1,-197 2,230 2.690 48.7 

MiraiDar 63 29 2,34-8 1,218 1,885 2,812 51.-9 

Zipa 68 31 2,190 1,382 1,684 2.697 63.1 

Bonza 55 77 2,172 1,504 1,831 2,513 69.2 

Creepo 63 129 2,115 1.369 1,876 2,353 64.7 

Tiba 63 51 2,110 1,265 1,754 2,466 59.9 

NarUlo 59 119 2,106 1,351 1,861 2,352 64.1 

Napo 63 136 2,097 1,340 1,869 2,324 63.-9 

Sugamuxi 68 12 1,973 1,157 1,238 2,708 58.7 

Tota 63 104 1,893 1,283 1,643 2,142 67.8 

MeDkemeñ 52 138 1,836 1,237 1,627 2,044 67.4 

Miramar 64 21 1,663 1,496 960 2,326 91.1 

Al1 vadeties 1.016 2.099 1.340 2.027 2*175 66.1 
Source: Carlos Trujillo, "Rendimiento Economico de la lnvestigacion en Trigo" (unpublished M.S. thesi8, 

ICA/~ational University Graduate School, Bogota, 1974), Table 5.7. 
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care. Sinee the regression package reparameterized all variables by imposing a restric

tion that the su. of the regr.ssion coefficients equal cero, an e8timate of the correc-

41> ted mean yield associated with a given noncontinuOU8 variable lhould be calculated by 

adding ita estiuted coefficientn to the overaU mean value of yields, vhich val 2,099 

kilos per hectare. 

The statistical lignificance of the variety variables entering the regression wa. 

8urprisingly lav. Only the eatimated coefficients on the Bouza 63 and Crespo 63 varie

ties were very positive and significant. In an independent eltl .. te made of the par -

tial contribution of the variety variablel as a group to the explanation of the variance 

of yieldl, their significance was found to be lels than that of .ny other single va -

riable or group óf variables (e.g., the variables adjusting for location). 

AllO, the valuel of the eltimated yield advantage8 of most of the improved va~

rietiel are lower on tbe ba8is of tbe r.giellion of Table 13 than on the balis of the 

unadjusted estimated of mean yields earlier presented in Table 12. Tbe largestand 

most significant yield advantage of any improved variety in the regreslion--that of 

Bouza 63-- is only 36 per cent more than the adjulted yield of Bola Picota, or roughly 

half the value implied by the unadjusted yield estimates of Table 12. 

Table 14 prelentl Iumm&ry statilticl on the use of the improved varietiel of 

wheato Urder1ying these summaries are data for each improved variety used in v.tghting 

ahift parameters taken froa the estimated production function to arrive at an average 

aanual estimate of the percentage yield increale over average commercial yie1ds attri

butable to improved wheata. Two estimates of theae veights were considered. and their 

implications for overan rates of adoption are reflected in Table 14 in the "upper 

bound value" and the "most probable va1ue" of the per cent of wheatland p1anted to 

tmprovedvvarieties. The first simply assumed that the total use of an improved va

riety in any year equaled two times its reported la1el in certified fom and tbat tbe 

average leeding rate vas 120 kilol per hectare 6ór al1 varietiea. As can be leen in 

the table. thl. a.sumption resulta in levell of adoption in the late 1960's which are 
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TABLE 13 

Colombia: Production Function Estimates for 
Wheat Based on Commercial Trial. 

Estimated 
IndeDendent variable coefficient 

l. Vaneamieapto - 13.8 

::::2. Foot Iot - 11.1' 

¡3. Stem lluat .. 8.6 

4. Dwarfing Virua - 15.8 

5. Plot Size . 48.5 

6. Seeding rate .. 225.0 

7. Good so11a 482.7 

8. Poor 80ila - 340.2 . 

9. Poor prior 80il preparation - 157 .1 

10. Heavy weed growth - 300.6 

11. ~Unfavorable weather -1,333.9 

l2. Favorable weather 895.4 
" 

13. Lime app lied 154.1 

14. Location 1 - 732.0 

15. Location 2 3~672.8 

16. Location 3 692.4 

17. Location 4 1,604.9 

18. Location 5 - 466.9 

19. Location 6 -1,084.6 

20. Location 8 - 349.1 

21. Location 9 .. 644.9 
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Estimated , 
t stati8tic 

, 6.98 

. 5.75 

- 3.18 

.. 3.73 

. 5.88 

- 3.69 

8.10 

- 4.31 

- 2.68 

.. 6.79 

- 10.20 

8.43 

2.35 

- 3.21 

16.40 

7.37 

9.24 

.. 2.29. 

.. 4.44 

- 3.12 

.. 5.38 

(Oontinued on next page.) 
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TAlLE 13--cODtiDUed 

Eatimated Estimated 
IndeDend~nt variable coefficient t statistic 

22. Location 10 .. 831.1 .. 6.60 

23. Location 11 -.812.2 .. 1.94 

24. t,.ocatiOD 12 .. "856 .. 6 :. 3 .. 05 

25. LocatiOD 13 49.1 0.56 

, 26. MenkeMn 62 .. 113.2 .. 1.20 

27. Bonza 55 98.8 0 .. 89 
I 

28. Nadllo 59 163.8 1.70 

29. Miramar 63 .. 375.5 ~ 2.17 

30. Bonza 63 340.5 3.27 

31. Miramar 64 .. 300.3 .. 1.46 
'. 

32. Crespo 63 210.9 2.12 

33. Napo 63 131.7 1.44 

34. Tibe 63 .. 169.2 .. 1.28 

35. Tota 63 .. 80.7 .. 0.77 

36. Zipa 68 .. 152.8 .. 0.92 

37. Samacl 68 196.9 1.22 
, 

38. Sugamuxi 68 210.3 0.80 

39. Bola Picota .. 303.5 .. 0.91 

Intercept 2,460.8 15.73 

2 
B. - 0.53 n- 1.016 

'. 

Source: Carlos Trujillo, "lendiaiento Icoaoaico de la Investigaci6n en Trigo" 
(unpublisbed M. S. tbe.is, ICA/National University GradueteScbool. 
Bocota, 1974), Tablé 5.14. 

<, 
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TABLE 14 

Colombia: Selected Data on Employment of 
lapraved Wbeat Varieties, 19S3-l973 

Total eertifled Wbeat 1and in iaoroved varieties 

46 

, 

seed salea Upper bound Most probable 
Year va1ue value 

tona . oercent 

19S3 147 1.4 0.9 
1954 1,039 8.9 S.6 

19S5 113 0.9 O.S 
1956 639 S.2 3.3 
19S7 S99 S.S 3.4 
19S8 1,610 22.0 13.7 
19S9 3,OSO 43.4 27.1 

1960 2,149 28.7 17 .9 
1961 2,830 33.7 21.1 
1962 2,470 31.7 19.8 
1963 2,100 31.8 19.9 
1964 1,864 27.0 16.9 

1965 2,782 38.6 24.1 
1966 3,113 4S.0 28.1 
1967 3,79S 66.6 41.6 
1968 4,494 83.2 S2.0 
1969 2.809 72.0 -44.6 

1970 1,694 56.S -. 3S.1 
1971 1,641 56.9 3S.3 
1972 l,?28 40.4 2S.3 
1973 1,429 33.0 20.S 

Souree: Carloa Trujl110. ItRendiaiento Eeonomieo de la Investigaeion en Trigo" 
(unpubllahed K.S. theala, ICA/Wational Univeraity Graduate Sehoo1, 
Bogota, 1974). Tablea B.3,-S.17, aud 2.1~. 

,-
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bigh by kñown standard8 for unirrigated wheat. Tbe second estimate--and tbe one used 

in tbis study--maintained the a88umptions tbat tbe total seed use of any variety would 

equal two times its certified salea and tbat seeding rates averaged 120 kilos per hec-

tare, but set tbe germination rate of certified seeds at 86 per cent and the correspon-

ding rate for seeds retained and planted by farmers from prior barveats at 39 per 
57/ 

cent. Tbeae low ratea of germinat1on, baaed on several ICA studies ,- were not eneoun-

tered for eitber rice, cotton, or sO)tbeans. Sinee tbe SUDl of the two gelmination rates 

is 125 per cent, tbe effect of this procedure was to assume tbat tbe Teal, post-germi-

nation rate of emp10yment of an improved variety was 1.25 time8 tbe quantity of it 

sold in certified formo 

Estimate8 of tbe yield advantage of ea~ improved variety taken from the re
r 

gres8ion, divided by average commercial yie1ds in eacb year and weigbted by tbe appro-

priate adoption rate, produced two 8treama of gro.s benefita for the 1953-1973 period 

of tbe Co1ombian wbeat improvement programo In eacb case it was assumed tbat tbe 
58/ 

c.i.f. impot't price of wheat was the relevant t'price" at wbicb to va1ue tbe crop.How .. 

ever, in one of tbe estimatea, it vas assumed t~at tbe price e1aaticity of aupply of 

wbeat equa1ed 0.55 and tbat tbe price elasticity of demand was -0.04. Tbese vatuea 

of tbe price ela8ticity paremeters vere derived from estimates of tvo iadepe~dent atu-
»1 

dies. lor tbe aecond eatimáte ef gross benefita, it was recognized that wbeat was im .. 

ported tbrougbout tbe 1953-1973 period and tbat tbe value of groaa benefit8 sbould 

tbereby nót include a 8urpl~s to consumera. 

-- -----_._--------------.----
W Truji110,j!2. ill., Table 2.10 

58/ Becau~e of tbe overvaluation of tbe Colombian peso, tbia asaumption resulta in an 
undere8timate of tbe gros. benefits of researcb. It vas found, bowever, tbat tbe es
timated internal rate of return to tbe wbeat improvement program vould increase by on1y 
4 per cent if instead(olie (bigber) price received for wbeat by farmera- was u8ed. 

W !he price elaaticity of demand estimate is from ICA, Un mltodo de pr21ectar la pro. 
ducci6n y deaaB4a para productos aarlcolas en Colqmbia, Boletln de Investigaci6n No.15 
(Bogota, 1971); tbe price elaaticity of supply estimate ia from Roger Sandilands and 
L.Dudley,"Tbe Side.lffecta of loreign Aid: !he Case of P.L. 480 Wheat in Colombia," Na
tional DepartMnt of Planning, Bogota. 1972 (mimeo). 
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The two estiasteatof gross beaefits, as well as total costs earlier shown in 

Table 9, were then projected through 1976 on a.lumptions similar to thoae used in the 

case of rice. The internal rate of return eltimated for the "closed economyn caae cor-

responding to the Itreaa of new program benefits (grols benefitl minust cOltS) for the 

1927-1976 period wal 11.9 per cent. When allow.nce was mede for the fact that wheat 

was imported, the eltimated inteTftal rate ofreturn was reduced to 11.1 per cent. 

Soybean production in Colombia has experienced very rapid $rowth in recent years. 

The total area cuttivated was only 16,000 hectares in 1962; production stGod at 25,000 

tona, and yielda were 1,500 kilos per hectare in the same year. By 1972, or just 10 

yeara 1ater, the area harvested had iucreased to 58,000 hectares, productlon wae 116,000 
: W .' 

tons, and yields had risen by a third to 2,000 kilos. This rapid deyelopment ls attri-

buted to the fact that soybeans are excellent in rotation with several major crops (cot

ton, in particular) and that the d_and for 8o,beans has been"strengtheaed by a fast-

41> growing poultry industry. The crop ia cultivated in Colombia only in the Cauca Valley, 

and its location bhere has been attributed to the nearness.of the feed industry. An 

equally important explanation, however, il that available high-yielding, disease-resis-

tant soybean varietiel produced by the ICA experiaent Itation at Palmira~been adap-

ted to condltiona of the Cauca Val ley. 

ICA a~a not inltiate activities in loybean research until 1960, and the work wae 

restricted to the Palaira station. In about seven years, however, the research effort 

succeeded in producing three new varteties with superior yield potential and resistance 

---------.--------------------.- . 
fl9I Based on the research by Gabriel Montes, "Eva1uaci6n de un Programa de Investigact6n 
Agrícola: El Caso de la Soya" (unpublished M.S. thesis, raculty of Economice, Univeraity 
of the Andes, Bogota, 1973). 

!lli. Tab le 4 • . 

. L, 



49 

to major dieeaaea, the principal one being cercaapora, a fungue vhich attacks and des

troys almost all parts of the soybean planto Table 15 aummarlzes experimental data rep 

4E) lating to yields of four soybean varieties obtained for this study. Unfortunate1y, data 

generated fra. commercial fielda or pruebas reaionales vere unavaiIable; thuI, tbe in -

formation used in Table 15 and elsevhere in this section relates to small experimental 

W plots of the PaLmira station. The ICA Pelican,Li1i, and ~roa varietie. vere succes-

sive releases of the experiment station. The Mandarin variety va8 imported earlier fra. 

the United States and by 1967 had come to occupy about four-fifth8 of all 80ybean acre-

age. In terma of the data previou8ly shown for cotton, rice, and wheat, the yield .su-

periority of the improved varieties in Table 15 is not particularly outstanding. 

Nonethele8s, adoption of the new varieties has been nothing short of spectacu-

lar. Table 16 presents the percentages of so~bean acreage planted to each of the four 

main varleties grown in the 1967-1971 periodo Tbese data vere estimated using a pro-

cedure analagous to the one followed for other crops included in this paper; i.e •• 

~ total acreage planted to a variety in a given year was taken equal to two times cer-

tified seed sales of that variety divided by an estimate of the seeding rateo Tbe 

important point to note about ehe data of Table 16 is that roughly three-quarters of 

tbe area planted in soybeans was in tbe Mandarin variety in 1968 and 1969, while by 

1971--just two years later-- Mandarin had practically disappeared. and ICA Pe1ican 

and Li1! varieties had come to be used on 84 per cent of al1 acreage. 

The major reasons far the rapid and high levels of adoption of the improved 

varieties were at least the following two: First, there was asevere outbreak of the 

cerc6spora fungus on the Mandarln varlety in 1969. !CA found itself in 1970 in the 

enviable pasitlon of having two high-yielding, fungus-resistant varieties available 

-------------------.----.. _-------
~ Tbe use of experimental data is s~ewhat less troublesome in the case of soybeans 

because of the high level of technology and improved practices used by farmers 
in the Cauca Valley. 
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Co1a.b1a: Avarase S~.~n 1181d. Proa Ixperi .. ntal Trial. by Var1ety 1967-1971 

Ullt.,rowd 
"ar1a1:1, .... ad varlatia. 

'Year HlDClllrin ICA-P.Ht!.al'l I ICA-L1U I lCA .. Taroa 
kilo. 

1967 2,068 ( 2,406 !I 2,490 

1968 2,329 :2,373 2,700 2,650 

1969 1,756 2,131 2,525 2,400 

1970 1,751 ' 2,373, 2,300 2,500 

1971 1,828 ~.sll 2,~10 3,034 

Averasa 1,946 ~2~4.5s 2,483 2,622 

!I Ro axpeC'i .. nt rapo~t.d. 

Source: Gabrial Monta., "Iva'luaci&n 4a Ull PrOlraaa de lnve.ttaacian Agrícola, 
al Ca.o da la S."." (o1lPUbUaud M~S. tha.ia, raculty of Iconcaic., 
Unt"al'lity of tu Ancle., Iolota, 1973). Tabl. 3. 



----____________ • __ n_Z"g_~.~ ________ __ 

TABLE 16 

Colombia: Land Area Planted to lmproved Varieties of Soyb~.ns as a Percentage of the Total Area 
Planted in Soybeans. 1967-l971!1 

Varietv • 
Year Handarin I ICA.Pe1ican I ICA-Lili !CA-Taroa I Other Total 

per cent 

1967 at 89 1 si 10 100 

1968 77 13 10 100 

1969 71 18 5 6 100 

1970 35 29 - 24 12 100 

1971 2 43 41 2 12 100 

!I Eltimates derived from data on certified aeed salea, alauming that the total uae of a variety 
of seeds equaled tvo times ita salea in certified fo~. 

~ On1y data on ICA-Pelican use vere avaiIable. The Mandarin eatimate vaa derived on the assump
tion that ttothei:" varieties occupied 10 per cent of a11 acreage planted in 1967 as they did 
in 1968. 

g/ B1anka indicate less than 0.5 per cent. -

Source: Gabriel Montes. "Evaluaci6n de un Programa de Investigaci6n Agrícola: El Caso de la 
SoyaU (unpubliahed M.S. theais. Faculty of Economica. University of the Andes, Bogota. 
1973), Tab1e 6. 
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for diatributlon and plenty of seed. Second, lt was easy for this newa to get around; 

the only C9lombian farmers interested in soybean production are located in a relatively 

41> amall geographlc area with some of the best communication and infrastructure facilities 

that exist in the country. The farmers themselves are ameng Colombia's most moderno 

As in the cases of cotton, rice, and wheat, an attempt waa made to generate more 

refined estimates of the yield superiority of the new soybean varieties by means of the 

identlflcation of a relation between yields and their major determinants, including 

seed variety. Final results of this effort are ahown in Table 17 reporting on a re -

gression of experimental yields on three independent variables for the major improved 

seed varieties (observations on the check varietYt Mandarin, were included in the re-

gression, of course), the number of tiemes the experiment was weeded. kilos per hectare 

of active herbicide and insecticide ingre~ients applied t millimeters of rainfall, the 

presence of cercospora fungus measured as an index with a range of O to 5, and an index 

(likewise with a O to 5 range) which reflected essentially the ratio between the ob-

served piant density and the seeding rateo Signa of a11 estimated coefficients are 

those which were hypothesized at the outset, and the significance of most coefficient. 

ls :seen to be high. One exception, the estimated coe~ficient for rainfall, reflecta 

the fact that rainfall variability was limited because most experiments were under -

taken ba small geographic area. The statistical strength of the plant density/seeding 

rate variable is attributable to tbe fact tbat it is capturing tbe effects of several. 
" 1. 

" 

unspecified cultural practices used in tbe experiments.21ITbe fact that tbe coefficients 

on the improved varieties increase in value from Pelican (the first released) tbrough 

Liti to Torao (most recently released) indicated substantial progression in lCA's re-

search programo A test of the null hypothesis that tbe estimated coefficient on the 

------------------~---------------

~ Tbia variable .. y thereby have adjusted to some extent estimated coefficients on 
the improved varieties for the experimental nature of the data-- tbe higb levels of 
technology snd intensive use of improved cultural practices. 



l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

TABLE 17 

Production lunction Esti.atea for Soybean8 
Ba8ed on Experimental Data 

1967-1971 

'E8timated E8timated 
lndependent variable coefficient t stati8tic 

ICA-Pelican 268.44 3.06 

ICA .. Lili 418.31 3.93 

ICA-Taroa 436.95 4.37 

Rumber of weedtnga 86.93 2.43 

Herbicide U8e 78.45 2.35 

RalnfaU 113.11 1.75 

Cerco8pora -107.30 -3.68 

Plant den_ity/Seeding rate 200.80 4.58 

lntercept 692.08 !I 
1.

2 
- 0.70 n-68 

-

!I Unavailable. 
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Source: Gabriel Montea, "Evaluaci6n de un Programa de Invest1gaci6n Agdcola: 
El Ca80 de la Soya" (unpubliebed M.S. Theeia, Faculty of Economice, 
Univer8ity of tbe Andes, Bogota, 1973), Table 8. . 
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Peliean variety equaled that of the Lili variety wa. rejeeted at the 99 per eent level 

of .ignifieance. Similarly, the hypotheaia that the eoeffieienta estimated for the Lili 

aud Taroa varietiea are equal val rejeeted at the 95 per eent level. 

The yield advantage of the iaproved varietie8 taken froa the produetion funetion, 

divided by eommereial yield8 aad veighted by the pereeatages of the laad area planted ia 

eaeh variety, led to a "varietal effeet" eltimate of the ahift paremeter. The yield ad-

vantage of the improved varietiea eatimated direetly from the data of Table 15, likewiae 

divided by eoaaereial yielda aad veighted by the pereeatage8 of the land area planted 

ia ea eh variety), led to a "aimplen eatimate of the shift paremeter a.aoeiated vith the 

80ybeaa releareh programo These two estima tes of the shift paremeter were combined 

vith pla,lible valuea for the priee elastieitiea of demaud aad aupply--respeetively, 
§!!/ 

-0.77 aud infiaity--to yield a ranae of grols beaefita ia eaeh year for the 1967-

1971 periodo These two atreama of groaa benefita are shown ia Table 18 aloag vith es-

timates of the eo.t. of the 80~beaa researeh program whieh include the same eategories 

~ of expense. iaeluded in the ea8es of the other three eommoditiea coa8idered ia this 

papero Costa aad benefitl vere projeeted aine year. beyoud 1971 on the asaumption that 

in real teras they would both remain about eonstant. The resultiag interaal rate of 
¡ 

returo for the .. aller benefit Itre .. vas 79 per ceat, vhile the rate for the larger. 

one va8 96 per cent. Theae ratea did not chaage appreeiably when program e08t8 were 

a'lumad to increale 10 per cent per year after 1971. 

COMPARISONS AH» CONCLUSIONS 

At the outlet ve hypothesized that net internal rates of returo to varietal im-

provement of rice, cotton, wheat, and 8oybeaa8 in Colombia had been higher than the 

opportunity cost of publie funda (lO per cent) aud, in faet,hishe.rht'hánl'retlutla¡'1fateauof 

--------.------------_._----------
•

c ~ The priee ela.tieity of demaud estimate was sugge8ted by the re8ult. of Jamel P. 
Houek, "A Statistieal Model of Demand for Soybeans ,n The Jouroal of Para leonomis., 
Vol. 46, No. 2 (Hay, 1964), pp. 371 and 372. 
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the order of 50 per cent calculated for limilar programa in the United Statea. Aaong 

the four programa, somewhat lower eatimated returns vere expected for wheat b.oaua. 

41) itl domeltic price had been under pressure from P. L. 480 importl; and productlon had 

relocated in le.s produc"ve areal of Colombian agriculture. 

To more carefully examine thi. latter pOllibility--as well as the roles of so-

cioeconomic and structural constrainta generally on the estimated returns to research-

the total shift in product supplie. caused by the ule of improved varietiea generated 

through relearch was divided into tvo parte: an eati.ate of the '!yield advantage" of the 

new over the old varieties and an estimate of the rate of adoption of the new varieti.s. 

Low returns attributable to socioeconomic and atructural constrainta were then associa

ted mainly with low rates of adoption; the role of the biological determinants of the 

return to research was associated principally with the calculated yield advantage of 

the i.proved varieties. The yield advantage was estimated with regreasion techniquel 

which vere de.tgned to factor out a.sUDed positive interaction betveen the i.proved 

C> varietiea aud luch inputs a. fertilizars and water. 

Our main relults are summarized in tabla 19. Eatimated net internal ratel of 

return were found to exceed 50 per cent in the calel of loybeanl and rice. Returna 

calculated for the wheat i.proveaent progr81ll turned out to be much lower-- in fact, 

vell below the 50 per cent level; aud groll returns to cotton reaearch vere found to 

have been negligible. In a11 calea, the eltimated yieId advantage wa. _aUelt when 

interactions of the improved varieties with other variables were factored out. 

Tbe very high ratea of return eltimated for soybean research vere explatned by 

a large Ihift in product aupply caused principally by the rapid uptake of the new 

varietiel and their virtual di.placement of the unimproved Mandarin aeed. Tbe cal 

culated yield advantage of the new varietie. was not spectacular. The atriking adop-

tion of the i.proved soJbeans wa. attributed to the strength of product demand, de

rived in the main from a fast-growing poultry industry, the geographic concentration 

. l' ; \ I , ' ;~ 



Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

TABLE 18 

Colombia: Eattmated' Benefits and Costl of the Soybean 
aesearch Program, 1960-1980 

Grol s benefita 
Based on 

"varietal effect" Based on "simple" 
.hift --'tarameter. ahift par_etera 

1.000 (1958 pelol) 

!.I 

49 ',..' 62 

1,288 2,230 

3,102 6,187 

7,847 16,300 

10,217 28,643 

1972-1980 10,217 28,643 

!I Blantl indicate no benefits during thia period. 

Total 
coats 

40 

41 

37 

39 

33 

37 

40 

57 

98 

179 

463 

267 

267 . 

Source: Gabriel Montea, tlEvaluaci6~ de un Programa de Inveatigaci61l Agrí
cola: El Caao de la Soya" (unpubUlhed M.S ... the~is. raculty of 
Economics, Ulliversity of the Ande., Bogota, 1973), Tablea 14 and 
21. 
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of production in a small area (tbe Cauca Valley) wbicb facilitated tbe rapid diffusion 

of information concerning tbe improved varieties. tbe expected aeverity of the attacka 

by tbe cercospqra virua to wbich the improved varieties were resiltant. and the fact 

that soybean producers figure among Colombia'a moat modero farmera. That soybean 

yielda bave been practically equal in Colombia aud tbe United Statea in recent year. 

(Table 19) reinforces our characterization of the iudustry aa a modero one. 

The Colombian cotton indu.try ha. evidenced similar cbaracteristics. Yields 

of cotton in Colombia bave not only equaled U. S. yields but even .urpaased thea in 

some recent yeara. Adoption of tbe improved U. S. varieties of cotton waa practically 

inatantaneoua as a reault of the government's ownersbip of gina and control over aeed 

distribution. Yield increaaes since the early 1950's, when improved varietiea came 

into wideapread uae. bave been spectacular. Still, in apite of theae similaritiea 

with tbe case of aoybeana. it vaa concluded that returns to the cotton:~ researcb pro

gram had been negligible. 

Tbia apparent contradiction vas explained in terma of the orgaDization of the 

research effort. Tbe Colombian textile industry, long accustomed to importing U.S. 

cotton, partly as a reault of a preferential rate of exchange, was made nto buy Co

lombian" by a change in goverraent policy. Textile firma tben sponaored eatabliah ... 

ment of research which would lead ultimately to the local production of U. S. varietiea 

of cotton. Tbe final organization of the reaearcb program involved merely the impor

tation, local teating. aud tbe diltributlon to farmers of the bigbeat yielding U. S • 

varietiea. This organization was juatified on a premiae tbat yielda obtained locally 

from the U. S. cotton would vary by variety; tbus,tbere would be a payoff to identify

ing thoae kinds of cotton whicb yielded best under local conditiona. 

Our data did not aUltaiDtbbe Q premlse. however. Information compiled on about 

500 commerclal fieId trial. undertaken in Colombia on over 10 varieties of improved 

U.S. cotton indicated that differences in yields by variety were mintmal. Tbus" 
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TABLE 19 

Colombia: Selected Comparative Data on the lUce, Cotton, Wheat and Soybean Vadetal 
Im.provement Programa 

Coneept Unit Rice Cotton Wheat Sovbeans 

1. Estlmated net internal rates of 
return pe'r ",.-ceot: 60-82 0!1 11-12 79-96 

2. Eatimated value of the 8upply 
abift paremeter, 1971 p4!bl' t"'C.elllt 10-16 "!I 16 17-35 

3. Eatlmated yie1d advantage,1971 .,.~rceat 25-39 46 17-36 

4. Land area p1anted to iaproved 
varletiea. 1971 p4tJ_i.._ftt 41 100 35 98 

5. Average yielda. 1971 
1.03~ 0.5-s=! 1.01s.! Colombia/United States ~ti~ 0.08 

~ . 

6. Total reaearcb costsl 
I 

valu. production, 1968-1971 pel' ";:CeDt 0.5 0.1 3.0 0.1 

-

(Continued on next page.) 

g. 8 .. "l G 



TABLE 19--continued 

!I Sinee gross benefits were negligible, this net rate should be negative. 

~ .BlaDks indicate no data available. 

si 1970-1972 average. 

Sources: 

1-4: Based on summary of previous tables in this study. 

5: P'or Colombia 

Jorge Ardila, "Rentabilidad Social de las Inversiones en Investigacian de Arroz en Colombia" 
(pnpublished M. S. thesis, ICA/National University Graduate School, Bogota, 1973). 

Gabriel Montea, nEvaluacian de un Programa de Inveatigacian Agrícola: El Ca80 de la Soya" 
(unpublished M.S. thesis, P'acu1ty of Economics, University of the Andes, Bogota, 1973). 

Andres Rocha, "Evaluacian Economica de la Investigacion sobre Variedades Mejoradas de 
A1godon en Colombia" (unpubUshed M. S. thesia, ICA/Nationa1 University Graduate School, 
Bogota, 1972). 

Carlos Trujillo, "Eva1uaci&n Econ6mica de la Investigadon en Trigo" (unpublished 
M.S. thesis, ICA/Nationa1 University Graduate School, Bogota, 1974). 

For the United States 

U. S. Depart .. nt of Agriculture, Agricultural Stati.tics, 1973, p. 441. 

6: Ardila, 02. cit.; Montes, op. cit.; Rocha, op.cit.; aud Truji1lo, 02. cit • 

.. 
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the main research activity--local testing of imported varieties-- appears to have not 

been neceasary. U. S. varieties could juat aa well have been aelected at randOlll for 

distribution in Colombia. Therefore, even thouah the videspread use of U. S. cotton 

increaaed yields, reaultina aurpluaea vere not attributed as benefita to the cotton 

reaearch proar ... 

As already aentioned earller in this aection, net internal ratea of return 

found for the rice reaearch prolr .. vere high by aa, standard of COlllparison. Yet, in 

light of the comparative data of Table 19, they are a puzzle. Although the ranges 

of eati .. ted ratea of return for the rice and ao~bean proaram overlap, for example, 

ve aee that the ranae of tbe calculated supply ahift parameter for rice is signifl

cantly lower than the corre.popdiqa ranae for aoybeana, principally becauae of dif~ 

fereneea in the levela of adoption of the improved rice and aoybean varieties. Alao, 

it can be obaerved that eatimated ratea of return to rice vere much higher than those 

for vheat, even though the calculated values of their supply shift paraaeters vere 

~ roughly comparable. Why then vere e.timated net ratea of return to the rice research 

program so very high'l " 

An important an.wer liea vith the co.t side of the net rates of return calcu

lations aud vith the organizatlon of the rice improvemeut programe We believe that 

the direct co.ta of rice research to Colombia vere effectively reduced by the pro -

gr .. 's having tapped into the accumu¡ated etock of plant breeding capital--general 

kDovledge, improved breediug techniquea, and plant matertale--available iu tbe tvo 
• 

iuternational centera t ClAT aud lRB.I, and iu the World Collection of lUce. Without 

• that accueulated capital, the coste of achieving comparable sbifts in the aupply of 

rice would have been higber and the corre.ponding net ratea of return would have 

been lower. 

Tbis characteristic of tbe rice program vas also found iu the vheat research 

programo In fact, Wheat had a longer history of using the accumulated foreign stock 

of plant breedina capital than did rice. LiDka.e. vith the Rockefeller Foundation-
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Mexican progra. dated froa around 1948, and additional col1aborative lupport vas pro-

vided tbe program during the late 1960'a and early 1970'1 by tbe Univer8ity of Nebraa

ka Mission to Colombia. Judged from a purely teehnical and biologica1 point of viev, 

these foreign inputs vere as.ociated vith 8ucceas aa they vere in the case of rice • 

Tbe estimated yield advantages of tbe improved vheat varietiea vere found to be large, 

even after the effecta of variables which interacted vith the nev wheat varieties had 

been factored out. If tbey .. re i~cluded, tbe impreved vheata could be shown to out

yie1d the unimproved varieties by .ore than 250 per eent~ Also, in international 

~rsery triala the Colombian vbeata eaaily outyie~ed the Mexican wheata froa vhich , 
they vere 1argely derived. 

Thus, the low eatimated retu~to the vbeat re.earch program vere not the re-

lult of obvious teebnleal failurea in plant breeding. Rather, part of the explana-

tion for tbe low returna liea with pattem. of on-farm adoption of the improved leedl. 

The uptake ol the nev vheat varietiea vaa notorioualy .lov. Proa the time the firat 

4E) improved varietiea of vbeat vere aold coaaereially in 1953 until they vere in ule on 

roughly one-quarter of all4beatland, fully 12 years elapaed. Ratea of adoption peaked 

at(:50tper cent in 1968 aud then began a dowaward trend. Current (1974) levela of uae 

of the tmproved varieti.1 are eltimated to barely include a fifth of all cropland plan

ted to wbeat. Tbe Ilov uptake of the nev aeeda and the low levela and diatreasing 

trenda in tbeir use vere attributed primarily to aocioeconomic aud structural conl -

traints on production, espeeially the depressed domeatic market results from conti -

nued p. L. 480 imports at levels vhich repre8ented a'large multiple of national pro-

duction. 

Tvo additional explanationa for the lov estimated ratea of retum to vheat re-

8earch should alao be streased, hovever. One ia tbat it becama a very expenaive pro-

gram in later life--in the middle and late 1960'a. Annual investmants averaged fully 

3 per cent of the total value of vheat production, a figure which vas not even remo-

tely approximated by investmenta made in tbe other three varietal improvement programa 
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(Tab1e 19). A second exp1anation relates to the program's long gestation perlod. 

The Colomblan vheat program dates from 1927. Yet, our reviev of that histOf¡ iudi

csted that a vell-organized reaearch effort probably did not get underway until 

1948, and the first improved varleties vere not released on a major scale until 

1953. Thus, investments (albeit at reduced levels) vere being mede for almest a 

quarter of a century before offsettlng benefits vere realized. This affected ad

versely the calculated net rates of returo for vheat research. 

, 
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An Economic Model for Establishing Priorities 
for Agricultural Research and a Test for the 

Brazilian Economx 

J. P. Ramalba de Castro* 

G. Edward Schuh* 

Determining the sources of economic growth continues to be an important economic 

problema Technical progress has been recognized as one ofthe importanc sources of 

economic growth because of the increases in efficiency or productivity of convention ... 

al resources associated with it. 

The potential contribution of techuical change to agricultural developm~nt has 

1/ 
been recognized for same time now.- However, it has only recently been ful1y apprecia c 

ted that technical change can take alternative routes in its resource-saving effects p 

and that the particular route taken ls conditioned by relative factor scarcities. This 

4E) immediately impltes the coneept of an efficient path for technica! chang~p and aug

gests the importance of allocating scarce research resources insucb a way as to di-

rect technical change along such an economically efficient path. 

Altbough the notion of an efficient patb far techuieal change (in t~e resource 

dimension) can serve 8S an important basia fer alloceting rasearen r~so~rce~g it 

alone is not sufficient. As noted above p technical chang~ has imporUnt ilIl1C101:I1I2 di8= 

tribution consequences. lor one thlng, the extent to which its henefita redound ~o 

the consumer or to the producer dependa importantly en th~ conditions ef d~a~d snd 

eupply for the producto In addition, the extent to which the henefits that do redeund 

* Jo P. Ramalho de CaBtro ls Associate Coordinator of the Teehnieal and !conomic Ad~ 
visory, Kinistry of Agriculture p BraBl1la p Brazil. G. Edward Sbuch 18 S~nlor Staff 
Economist, Council of Economle Advisers p the White House p Was~ington~ D.C. p U.S.A. 

11 Importan~ contributious to eñe literature inelude Schultz (18 and 19)p Ruttan (15), 
GrilLc,l)e-'Á (9). Bayami ami Ruttan (10). 
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to the producer are distributed among particular factora of production viII depend on 

both the tldirection" which the technical change il takina (in the" resource-relource 

dimenlion) and the conditionl of demand and lupply in the individual factor markets. 

Increaling attention tI being given to the problem of management of relearch 

relources, and to the importance of all~ating luch relourcel according to Ipecified 

criteria ot to SODe sense of priority. This increaaina co~cern 11 probably in part 

a result of the growing recognltion that the research activity is indeed an economic 

activity to be organized. But in addition, it probably reflecta aa well the growing 

consensua that technical change il a key elemant or input in the development process 

and that relourcel for this purpoae are acarce. 

Tbe problem to which the present study il addressed ia the development and 

testing of a model which would provide a basts for establishing priorities for agri

cultural research. If such Á model can be developed and auccesafully implemented, 

it will provide a basis for making more efflcient use of acarce researeh relources, 

and in turn enable the relultina technical change to make a larger contribution to 

agricultural and economic development. 

The remainder of this paper il developed in four sectiona. Tbe first section 

contains the conceptual modelo The empirical reaults are reported in the second sec

tlan, ahd the economic and policy lmpltcationl of these results are diacussed in the 

third section. Finally, a review of principal conclusions is presented. 

THE CONCEPTUAL MODIL 

Tbe analytical model ia built up within a framework that considera the distri

hution of the benefits from a technical change between producers and consumera aud» 

given the producers' abare of the benefita, how they are distributed amon~ the fac

tors.of production. Tbe reaearch direction is given by the relative factor prices. 

And,finally a two-sector general equilibrium model il uaed to give the adjustment 



21 between the sectors.-

Distribution of Beuefits from Technical Change 

between Producers and Consumera. 

Originally defined by Depuit and brought into the current economic lit~ratr,' re 

31 ' 
by Marshall, Bicks, Patinkin and Hishau-, the concepts of consumera' and produce~8Q 

3 

aurplus have been dealt witb extensively in the literature., Consumera' surplus as 

been defined as the area above the price llne and below the dema~d eurve o Produ ersG 

surplus, in a somewhat ~tric mannar, has been defined as the area belew the rice 

liue and above the supply curve. As either the supply and/or demand curv~(s) sh: ft, 

there will be a change in prcducers' and consumers' surplus, with a p08sible result~ 

ing gain or 10ss to specific groups in the society. 

These concepts have been used to evaluate the welfar~ effeets ef public an prl-

vate investments in agricultural research. Tbe basic analytical model for a elo ed 

economy is given in Figure l. 

Suppose that prior to some technological innovation the equilibrium price ud 

quantity :i8 P and Q • 
O O 

elastic. The gain to society from a technological change which low~r~d ene 8\!lPP~Y 

In addition p suppose that the 8upply curve were perf~ctly 

curve to Si. would be the gain in cons\l!IJlersu surpluJ. A +B + C" If tru\! Jni tid. 
: 

supply curve were perfectly inelastic, on the other hana, a shift in ttb,e supply 

from QOS2 to QISi weuld result in both a change in producerso surplus ) J 

and a change in consumers' surplu8 j (A + B + C). However, if tne supply curve 

poaitiv9 slope,í the net:; gain will be B + e + E + F, sinee thechange in prod\Ule<f¡~so 

------------------------------------
!I This model is presented in AppendK A. 

y Currie et .!! (5) 
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surplus is (E + F)-A. while the gain in ccnsumerso surplus i9 A + B + Ca 

The two extreme cases of a perfeetly elastic and perfectly iMlastic supplYi 

curve were used by GrUiehes (8) to estimat.e the social ratll ef retu!'n en iwest1ltl1:mu 

in bybrid eorn researeh in the U.S. Peterson (13) and Ayer and SCh\n1'll, (1) p en the i 

~bAr hand p have assumed a positively sloped supply curve in estimating the social 

rate of return to investments in poultry researeh in the U. S. aud cotton research 

in Brazil p respectively. I 
If the assump,tions are ehanged' to that of 8ln open econo,my \! the distdbution1of 

benefitl can be understood by means of Figure 2. In the open economy case the e~~crt 
mMltiplier beeomes an additional mechanism tbrough wb.ich social gai~~ are r~alizeao 

These gaina are derived from the increased exportable surpluaes ~de available byl the 

l' i 
new technology. With a ahift in the supply curve the elastie demand C1U\rv~ implied 

4/ I by an open economy- will not allow for Saina in consumerso surpl~8 ii the product has 

traditionally been exported. If tbe product was not exported pri~r 

change~ there may be some gain in consumerso surplus as a res~lt of 

te tit"dl! techniba 1 

t
'
h¡(f; inH,id S~¿ift 

of ene supply curve. This would o~~~r9 flOr ex~mple, if prior te itíhl~ 1l:<E.d;;tlli~d il'l\rio~ 

~l~_ ,l;::~~ll~lt by I 

transportation costs or trade peli~yo 

lt can be aeen frcm Figure 1: c:lhISi\1; .!!lB econolllll\i~ $urplu$es wiH S!¡¡::(';¡f'JJlí! te \r:hJ pro'" 
i 

ducers if tlle prcdUlct has been trmditio1t'tdly I!:ltported. If ll'lOtt (Lre. p if H: tE t,e 

fine time the preduct is exported Sino tlhle internal pri~1! was prewi~'lJ11I1:J albowe t~e 

world market). the producers wiU ahare BOlIlle econemic s¡¡¡rplus witrJ !i;!h,<l! C¡;;~\Th8U1lll\l!r¡¡¡ 

tlhle initial shift in the supply curve. Beftlhl t.he closed and open e,c@:fi1omm;y models 

cribed abeve suggest tnat the proportion of the gain accruing in tlhle f@rm 
i 

ef proiu-

cera; .ud consumers' surplus will depend en the elasticities ef dema'!U<d1 ilnd SIllPPl~. 

------------------------------
':il Tbe "smaU" country assumption 18 implied» or t!'lJliI1t: the counftry b lt'eliltiwely lun

important in worId markets se that ita exporta wil 1 not affect wodd pldcl!a. ! 
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These concepts are useful tools for analyzing the return te invesementa in re~ 

41> search 9 as illustrated by Grilicnes, Peterson and Ayer aud Schuh. Bence the basie 

framework provides a means of selectlng the products to which researchere should gi e 

priority in their re8earch efforts. In addition, it provides a meane of establishi. . . 

priorities in terms of more specific goals established by policy~aker8. Knowledge. 
! 

of demand and supply elasticities will provide a basis for determining whether flow 

of benefits from a given technical change will be realized a8 a producer 8urplua or 

S8 a consumar surplus. Then, depending on whether the poliey~aker8 prefer to 
51 

ehe producer or consumar, research resourees can be allocated accordingly.-

Teehnological Change and the NeoclaS8ieal Tbeory of Distribution 

In the previous section a model was discussed which showed how the benefits 

41> agricultural research are distributed among consumera and producere. Since au imp 

tant a8pect of the present study le also to determine how the benefits of teehuiea 

change are distributed amang the factore of production~ we now turn to Sil'il analytical 
I 

framework that provides the basia for Buen sn analysis sud whi~h also provides a 

means of hypothesizing what the expec;ced dilep(Scu of the levels of emplqrme!tíl.t will b • 

The neoclas8ical theory of distribution p which ie derived from the theory of 

tioD. function for the agricultural sector in separable form~ where the degree of 

8ubstitutability among inputs ia 8ssumed to be greater than one witnin tbe postula ed 

subfunctions, but is les s than oue between subfunctions o 

-----------------------------------
~I lor an analytica1 di.cussion of tbe problem of defining priorities i~ agricultural 

researeh programa see Schuh (17). I 
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In other words. assume that 

y • F E (L*, K*L') g (T*. K*T] 

where Y is the aggregate agricultural output, T and L are land and labor inputs, res-

pectively, K
L 

is laboresque capital (mechanical) and ~ ia landeaque capital (biolo

gical, chemical and agronomic), and where (*) indicstes that the factor in que8tion 

t8 measured in "effective" unit8, e.g •• L* - tLL, where t
L 

ia an index of non-neutral 

technological change which increaaea the quality, or "effective unitl p" of the nomi-

nal input L. The further asaumptions of fized input prices, homogeneity, and weak 
6/ 

separability- allow ua to define subfunction price indices for the subfuctiona on 

the basis of which the optimization procesa can be performed in two separable stages. 

By doing the necesaary derivationZ/it ia poaaible to arrive at elaaticitiea 

which give the effect of non-neutral technological change on the income to indivi-

dual factora, the functional diatribution of income, and the employment of factora 

of production. Thia can be done on the basis of the aggregate inputa, which repre~ 

sent an aggregation of the inputa in an individual aubfunction, or on tbe basis of 

the elementary input s which enter a particular subfunction. 

EMPUICAL USUL'l'S 

This section is divided into three parts. In the firat part tbe potential 

gains from a specified, technologically-induced ahift in the supply curve for se e 

lected erops ia estimated» together with estimates of the distribution of these 

gains between producers aud consumers o In the aecond part the estimates of the 

--.----------------.-------------------
§/ Weak separability impliea that change (infinitesimal) in the quautity of an input 

employed in one group of inputa (or aubfunction) does not affect the marginal 
rate of subatitutiona between inputs in any otber group. See Leontief (12). 

11 For the derivation as well as the complete model, see Ramalho de Caatro (14). CIt 



elasticlties of substitution for the production function are presentedo 

~ Total Gains froa As.umed Technological Changes and 
their Distribution Betveen Consumera aud Producers 

9 

Allocation decisions vith respect to agricultural research are generally &de 

on a crop basis. vith the decision concerned about vhether and in vhat proportio 

resources should be allocated to specific crops. The following 

to provide information vhich viII help in making tbat decision. 

analysis is desi~ned 

on the assUIDPtio~ 

that the total flov of benefits expected froa a given technological change is impor

tant, and that po1icy..aker. or rea •• rch ...... r. have .ome notion with re.pect 10 
vhat extent they desire to benefit producers and consumers. . 

Tvo criteria vere considered in selecting crops for further 
sI i 

analysis.- The 

of total outPit, first vas their relative economic importance, as measured by value 

total area planted to the crop, and the geographic spread of the crop over the c~un-

try. 

The second criterion was the magnitude of the price elasUeit,. of demando 

This parameter va. considered becaUI. it vas sbown in the conceptual section that 

the re1ative ahare of benef!t. going to consumera sud producer. dependa on the sf .. 
of this elasticity. An important determinant of the magnitude of this elasticity 

i8 vhether the product has export potentials. lf i t does p then 

will be relatively higb!/and a major share of the benefits from 
101 

tbe demand elasttcity 

technical Change[vill 

go to the producers.-- Therefore, it vas decided to chaose some products tbat ha,e 

-----------------------------------------
§/ The livestock sector vas not considered in the analysis because of data 

and the fact that so little is known about demand and supply parameters 
sector. 

21 This statement implies that the sm811-country hypothesis applie8,or that the Jouno 

try ls 80 unimportant in vorld trade for the given crop that it i8 unable to +n-
fluence price. • 

101 lndirect effects through the export multiplier, which could banafit tbe 
are ignored in the present study. 



enly a domestic market, and othera which haYe either been exported in the paat, or 

which have the potential to be exported. By this meana it was possible to conduct 

10 

the analyais under a rather wide range of values for the structural parameters. ~ 

The crops that met these criteria, and yet which kept the problem manageable, 
. 11/ 

were: cotton, sugar-cane, rice, edible beans and manioc (cassava).-- During the 

period 1966-1970 these crops accounted for 46 per cent of the total"output fram 

crops and 74 per cent of the total acreage. Moreover, each of thea was grown ra-

ther extensively in Brazil. 

Cotton and sugar-cane are two of the traditional export products fram Brazil. 

Rice and corn have been exported occasienally, bur not on near1y as large a scale 

a8 cotten and sugar-cane. They are produced primarily for the domestic market. Edi· 

ble beana and manioc are traditional staple foods, and for the DOst part, have not 

been exported. Hence, the analysis focuses on two crops that have be en traditional-

ly exported, two that have export potentia1, aud two that are produced primar!ly 

for damestic consumption. 

To estimate the gaina is was a8sumad a ahift of 10 per cent ~n the supp1y 

schedule due to a technical change. 

Tbe estimation of consumers' gains, producers' gaina and total gaine are pre m 

12/ 
sented in Tables 1 through 6.--

The results presented in Tables 1 t~ough 6 show that the expected gain ~o 

society from the postulated, technological1y-induced shift in the supply curve ia 

-_ .. --._.-.----------------
11/ Coff_would have been a candidate for inclusion on the basis of its relative 

econamic importance. Bowever, the prevalence of sizable government interweno 

tions in this sector and the relative importance of Brazil in varld markets 
complieate the analysis and caused us to drop it fro. conslderation. 

1lI The derivation of the equations used to estimate the gains is presentad in Appen= 
dix B. 



Table l. Consumera'. Producers' and Total Gain from Postu1ated Technological Change, Expres8ed 
as a Percent of Total Output, Cotton, Brazil (1966/70 base). 

SUee1! E1asticities 

Demand Benefi- .19 ' 1 94 11 57 
Elasticities ciary Con- Pro- Total Con- Pro- Total Con- Pro- Total 

sumar ducer 8umer ducer sumer ducer 
• 

2.00 Consumer .88 3.30 4.29 
Producer 9.21 7.02 5.85 
Total 10.09 10.32 10.44 

___ . ________________________________ . ______________________ 0.-. _____________ . ____________________ _ 

5.30 Cona .. r 
Producer 
Total 

.35 
9.14 

10.09 

1.57 2.43 
8.83 8.18 



Table 2. 
~ , 

Consumers', Producers' and Total Gain from Postulated Technological Change, Expressed 
as a Per Cent of Total Output, SugarQcane, Brazil (1966/70 base). 

Supply elasticities 
Demand Benefi- :10 .60 
Elasticities ciary Con- Pro- Total Con~ Pro- Total 

... sumar ducer sumer ducer 

Consumer 1.65 5.24 
.56 Producer 8 .. 40 4.90 

Total 10.05 10.15 

------------------------------------------------~--------------~----------------~~------~~---

2.5 
Conaumer .38 
Producer 
Total 

9.66 
10.05 

1.99 
8.26 

10.24 



---('f')-~le 3" Consumer.' p Producer.· and Total Gai&-fr08l P08tu1~mTeehnolo81eal Change p Bxpre8sed.·.~a----- ----
~ Per Cent of Total Output, Rice, Brazi1 (1966/70 base)o 

Demand 
ela.ticities 

.16 

1.50 

Benefi-
i 

ciary Con-
SUMr 

COMumer 1.99 
Producer 
Total 

Conaumer 1.73 
Producer 
Total 

.31 
Pro'- Total 
d~er 

8.06 
10.05 

8.39 
10.13 

'upp1y Elasticities 
1.17 2,34 

Con- Pro ... Total Con .. Pro", Total 
sumer ducer 8UMr ducer 

8.86 9.43 
1.21 .64 

10.07 10.07 

4.52 6.37 
5.80 4.08 

10.33 10.46 



.. .. 

,.. 

Tab1e 4. Consumers'. Producers' and Total Gain from Postu1ated Tecbno1ogica1 Change, Expressed as 
a Per Cent of Total Output p Corn. Drazi1 (1966/70 base). 

Supp1y Elasticities 
Demand Denefi- ,15 , ,58 3,32 J. ' 

E1asticities ciary Con- Pro- Total Con" Pro'" Total Con- Pro- Total 
sumer ducer sumer ducer sumar ducer 

Consumer 3.35 6.66 9030 
.30 Producer 6.70 3.44 .84 

Total 10.05 10.10 10.14 

---.---------------------------------.-.-------.-----.-------------._--------------------------------
~. ,.. 

Consuaer 1.86 
'P"roducer 
Total 

4.73 8.56 
.66 8.20 5.42 1.71 

10.06 10.15 10.28 



Tab1e 5. Consumer.', Producers' aad Total Gain from Postulated Technologica1 Change, Expressed 
a. a Per Cent of Total Output, Edible Beans, Brazi1 (1966/70 base). 

SupplY Elasticities 
Demand Benefi~ .15 .31 .43 
~la.tlcitie. clary . Con- Pro- Total Con- Pro- Total Con- Pro- Total 

sum.er ducer sumer duc.er sumer ducer , 

,¡ Consumer 3.21 4.96 5.78 
.32 Producer 6.84 5.12 4.31 

Total 10.05 10.08 10.09 

-------------------------------------------.-------------.--------------------.------------------
Consumer 2.32 3.87 4.67 

.5P Producer 7.74 6.23 5.44 
Total 10.06 10.10 10.12 



Table 6. Consumera' 11 Producers' aud Total Gain from Postulated Tecbnological Change~ Expre88ed 8S 

a Per Cent of Total Output 11 Hanioc 11 BrazU (1966/70) o 

.. Sueel! Ela8ticitiea 
Dema'Qd Benefi- .11 .47 . 1 96 
Ela~ttiC1 ties ctary Con- Pro- Total Con- Pro- Total COIl'" Pro- Total 

.Iumer ducer 8\11ler ducer sumer ducer 

:;10 
Conswaer 5.25 8.28 9.10 
Producer 4.77 1.76 .95 
Total 10.03 10.04 10.05 

, 
---------.---------------------------------------.-----------------.-------.-.-------------------

Consumar 2.69 
Producer 
Total 

6.16 
7.35 3.93 

10.04 

7.71 
2.41 

10.09 10.11 
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equal to approximately 10 per cent of the total value of output frOlll a crop, with i 

cotton having the highest gain (10.61 per cent) and manioc the lovest (10.03 per 

cent). The annual flow of (gross)benefits ranges frOlll e low of Cr$ 88 mi1lion 

for cotton and edtble beans to a high of Cr$ 157 millton for rice. 

The results support the notion that the technological shifts for crops that 

have a relatively high price elastic..ity of deDl4nd, and especially crops wlth expor 

potential, will tend to favor relatively more the producer. However. it ahould be 

noted that i t ls the relati ve magnitude of the elasticities that is important. If 

the aupply elasticity vere leraer than the demand e1aaticitiea, 1l\dependent1y of t e 

absolute aize of the demand elasticity, the'conaumer would tend to receive a 

ahare of the benefita. 

A further iuference that can be drawn. therefore. la that if policy-makers 

desire to benefit consumera. wbile Btil1 recognizing that export promotton ta tm

portent and that eXpended research efforts can help attein this goal. they mtght 

vant to attémpt ta tncrease the supply elastlcity. To the extent that the supply 

response ls tecbnological1y determined. the res.arch effort migbt be dir.cted at 

least in part to thia ende In thia vay both consumer and producera might benefit 

from a technologica1 thrust. 

Estimatea of the Elasticitiea of Substitution 

Table 7. The Estimates of the Elasticitiea of Subatitution. 

Labor-Laboresque L~nd-Landesque Inter-Subfunctions 

.933 .90 

Tbo reaulta are not eonaiateDt with the hypotheaia about the ai •• of the .l.~
ticities of ·subatitution. In eatimating tbose parametera vith a time aeries frOlll i 



1950 to 1971 Che resulta auggeat that there vaa vhat mi'ht be cal1ed a technologiea1 

turning point someti1De around or shortly after 1960. Thia va. indicated by breaking 

down the time aeries. 

The, explanati'on for the turning ,oint a. ve1l as the aize of the elasticities 

of substitution seema to be that during the decade of the 1950's the modern inputs of 

ferti1izera and machinery vere atill used at relatively low '¡evela.ln the case of 

machinery 11 both level and kind of mecbanization vere such that it vaa highly eomple-
r 

mentary vitb labor, and in effect, increaaed the demand for the latter. In the case 

of fertilizer the complementaqty vith 1and vaa not quite ao high. In fact, fertU-

izer application may have been doing little more ~ban rep1acing uutrients removed 

by crops. 

During tbe decade of the 1960's however, the use of both fertilizera and mecha-

nization appear to have reached the point vhere they were land-and~labor substituting, 

respectively. This change in structure has very important iJDplications for research 

pelicy and the establishment of research priorities. 

Tbe Factor Prices 

Tbe examination of tbe trends in the factor prices vould give a iudication about 

the direetion of the research in the factor-factor dimensiono 

The recent trends in the prices of land and labor, the tvo principal inputs in 

Brazilian agriculture, are graphed in Figure 3. The figure iudicates that between 

1966 and 1973 the price of land services has been inereasing fas ter than the price 

of labor. Tbese data suggest tbat in recent years land has become increasing1y scarc~ 

in relation to labor. Therefore, a tentative conclusion ia that the agricultural re Q 

seareh program should give apeeial attention to the development and adoption ef land 

subatitutes. 
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However, this conclusion should be drawn with a certain degree ef cautiou p be= 

cause Brazil i8 not bastcaUy a land .. scarce country .. lt s.tUI has large areas ef un-

settled land, and the government is making sizable'investment to open up new areas p ~ 

especially in the vast Amazon region. Rence, it is possible that the relative scar= 

city of land aud labor can change, especially if the recent rapid rates of industria o 

lization continue into the fu~ure. 

Tbe trends in the prices of the close substitutes of labor and land--tractors 

and fertilizers, respectively--provide additional inaighta with respect to what di-

rection research should take. Figures 4 and S indicate that in general the weighted 

price of fertilizer has been declining relatively more than the price of tractors. 

The real price of fertilizers in the aggregate declined some 3S per cent from 1966 

te 1970» wbile the price of tractors declined on the order of 2S per cent. Ameng 

the plant nutrients, nitrogen has declined the most, followed by potassium p with 

the price of phosphorus <an important nutrient under Brazilian conditions) declin~ 

ing tbe least .. 

A consideration of the recent trends in factor prices alone p therefore, aug

gests that research on the land subfunction--the development of improved varieties, 

iuereased know1edge about pesticides and fertilizera, etco~Q should receive high 

priorityo lt ahould be noted that recent efforts of the Brazilian goverament to 

streugthen its agricultural research arm are therefore in:,.the right direction" More-

over, the large roadcbuilding program designed to open up new areas are a1so caDslso 

tent with the need to ease wbat appears to be a growing laud constrainto 

ECONCIoiIC AND POLICY IMPLICATIONS 

The primary objective of this section i8 to discuss the economic and po11cy 

implications suggested by the analytical framework and the empirical results" The ~ 

results are nut such as to provide conclusive recommendations en research prior1 c 

ties p since considerations such al the expected costs of making a given technolo= 
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gical advanee are not considered. Bowever, they are suggestive of emphasis 

be considered in definlng priorities for the allocation of a given research budget 

mong alternatives tn such a vay that goals established by the policy-makers can be t. 

Primary guidance for the analy8is ts provtded by tvo baste assumptions. The first 

is that, as pointed out by Kaldor (7), the dem.and for new knowledge ts derived from¡ 

the contribution tt ts expected to make to the achievement of individual and conecl

tive goa18, or to the solution of private and public problema. The second assump-

tion is that the rate of return to iuvestment in agricultural re8earch i8 expected 

to be high. 131 

Therefore, new production technology i8 treated as if it were an input tn th 

development process, and not an end in ttself. This tmplies that the relative em-

pnasis on products a8 well a8 the direction that reaearch should take 

saving direction should change with the set of goala apecified fo~ both the agri-

4E> cultural and non-agricultural sectors. An important problem with this criterion 

ia the instability that these goals tend to have, ainee research in general, and 

agricultural research in particular, takes time in order to obtain results. 

Four alternative aets of goala may be 8pecified for the agricultural sector L 
cording to the stage of development of the economy, the particular development mod 1 

the government is implementing, and the specific economic policies it used to im-

141 
plement this model.-- These sets of goall include: (1) to increase aggregate inc 

~------------------------

131 Ewen thougb the number of empirical studies dealing vith this subject is still 
fairly limited, to the best of our knowledge a11 have found a re1atively high 
rate of return. Ayer and Schuh (1) report approximately an 80 per cent social 
rate of return in real terma to investments in cotton relearch in Sao Paulo, 
Brazil, For rates of return on tnvestments in research in other countries see 
Griliches (8,9), Evenson (6), Barletta (4) and Tang (20). 

~ For a discussion of these pointa in the context of establishing prtorities for 
agricultural research, see Schuh (17). 
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to tbe agricultural sector; (2) to inereaae inccae and employment of agricultural la

bor; (3) to enlarge agriculture's contribution to general economic development; and 

(4) to increase consumera' welfare. 

Theae goala are not mutually exclusive, not are tbey exbaustive. Bowever, tbey 

do represent relatively distinct policy empbases tbat a govermaent migbt make over 

time as it responds to cbanging eeonomic conditions. 

Witb tbe above guidelines as a basis tbe following analysis will be carried 

out iufour parts. First tbe direction of researcb in tbe factor-factor dimension 

and its incoa e distribution implicatione will be analyzed. Tben~tbe direction of re-

search in tbe product-product direction will be evaluated. Tbis will be followed by 

a consideration of tbe potential forttechnological ebange in tbe eropa considered. 

And finally, seme considerations for the two-sector general equilibrium framework 

will be discussed. 

The Direction of aesearcb in the Factor-Factor Dimension 
and its Distributive Lmplications. 

l~ . 
Hayami and Ruttau-- have argued that if a country faila to follow tbe correct 

technological path in its pursuit of output its society will bear a high cost and 
;. 

its development will be retarded. In the context of their induced innovation model 

the correct technological path is that which eases the particular factor scareity 

that is constraining output expanaiono In their framework the factor searcities which 

may be limitin¡ are primarily land and labor, whieh tbey define as the primary input.o 

Tbey prove 110 role for a capital limitation in tbeir model.!§/ 11 11I 

~-_ .. --------------------.-------
lS/ Hayami and Ruttan (10). 

J.!/ 'l'he,.·explanatiOD: for thi. particular empusis may be the (implicit) .sswnption 
that over time capital has been generated tbrougb the combination of the traditional 
factorso Tbis implicitly involves in addition a more basie assumption that the supply 
curve for capital is relatively elastic. 

17/ In the case of the Brazilian ecoriQmy at least superficially labor and lsnd woüld 
appear to be relatively abundant, witb capital appearing to be the scaree or limiting 
factor to further output expansione The relative scareity has to be understood in the 
context of the supply price at which additional quantities of tbe individual factor 
can be supplied to the economy. bowever. 
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lf we assume that the adoption of new production technology at the farm level! 

involves basically the lavestment of capital in land and/or labor substltutes, the 

41> mavement along the correct path involves the substitution of such inputs for the pri-

mary factors, and the goal of the reaearch effort should be to facilitate this subl-

titution. The criteria for substitutions would be the trends in relative factor pri 

W ces and resource e~nts. Data on theae were pre8ented in the previou8 sectian 

aud provide .trong clue8 with respect to the direction that research should take. 

These data show that in the aggregate there tended to be an increase in the 

price of land relative to the price of labor in the period 1966-1973. This suggests 

that relatively more emphasis should be given in research efforts to the land sub-

functions and, mare specifically, to research which helps bring more land into pro

duction (80i1 re8earch, for example) or Which faci1itates the substitution of land , 
substitutes for land. Thi8 latter could be soi18 research, including more work on 

.. ~ 
8uch problem soils as the cerrados ,or the development of varieties that are 

highly responsive to fertilizer. 

Other factors are of course important, however. Por example the ttltimate 

beneficiary of the development process il without.doubt man or the human agent. 

Therefore, the output per man should be an important consideration in devising ad 

--------------------------------
1!1 Within the Hayami-Ruttan framework the correct choice of production technology 
would be that which eases the constraint imposed by the resource that i8 ma8t ine
lastie in supply. lt 8hould be noted in passing that an alternativ~ framework eould 
be pOltulated in which an ~ ~ rate of return was the decision variable. Hayamt 
and Ruttan implicitly a8sume that technology which ea8e8 the relatively more ela8tie 
factor 8upply wouId be the high pay-off iavestment. 

121 The eerr~ 80ils for the most part highly leached out latosols with a high de
gree of aci41~. Iow nutrient leve18, and apparently some problema of toxicity. They 
eover large area8 of Brazil and very little i8 known about them. 

~ 
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appropriate research strategy. ~ 

Consider the followtng relationahip: 

Y/L • (Y/T) (T/L) 

wbere Y is gross output, L is Labor, and T is land. lncreases in labor productivity 

(Y/L) can be achieved either by raising land productlvity (Y/T), by tucreasing the 

laud-worker ratio (T/L) , or by same combination of the two. The tentative conclu-

sien reached aboye, which was to focua research efforts on the land subfunctton, 

will coucentrate primarily on lucreastng the productivity of land. However, it 

should be noted that by virtue of the aboye equation, increasing the productivity 

of laud is one way of tucreasing the productivity of labor. Thls .. y have apecial 

relevance in the case of the Brazilian Northeast, where the land frontier is almost 

eIosed aud where, according to the 1970 Census, 63 per cent of the economically 

W active population was in the agricultural sector. (lor Brazil as whole this per-

centage was 44 per cent, and in the Southeast it was about 27 per cent). 

These large regional disparaties alao suggest that in a country as large as 

Brazil it would be difficult to arrive at a single pollcy recommeudation that fits 

the needs of the country as a whole. The case of the Central-West frontler in 

Brazil further stresses this point. In that region labor is in relatively short 

8upply, which in turn provides incentives for the use 9f tractors and meenanical 

equipment. Sanders (16) argued that there were twc principal reascns for mechani-

z~tion on the Mato Grasso and Golés frontiers. One wa8 the cost of obeaiaing and 

controlling seascnal labor, snd the otber was the difficulty (due te hardnesa) of 

working the soil. 

Q-----------~-----------------------

201 In cther words p since labor ia a major input in tbe Brazil agricultural 8ector~ 
aud since iucreased labor productivity leads te a higher per capita income and 
standard ef living, policy makera want to give it major consideration. 

211 The Northeast a1so has approximately one-third of the Brazilian population. 
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In addition to factors 8uch 88 these, the effect of the demand for land in the 

old regions due to the governmentts highway construction program in the Central-Wes~ 

and Amazon region8 8hould al so be considered. The8e inve8tments facilitate labor 

mobillty and the colonization of those region8. Bence, the single conclusion to wo ' 

on the land 8ubfunction may not be as obvious aa tt at first appears, at least for 

Brazil a8 a whole. 

Figures 6 and 7 ahow recent trends in the prices of land and labor in selecte 

regiona. The data presented in these figures indicate tbat in tbe old regiona (Rore -, 

east, East and Soutb, tbe land prices bave been increasing at a faster rate than in 

the more recently opened reglan, the Central West. Trends in the price of labor te~ 

to be more uniform due to its greater mobility. But even despite thia tendency, wa¡ 

ges in the Central We8rhave been increa8ing more 8barply in the last couple of yea s 

tban in tbe otber regiona, wbich 8upports the bJpotbe8ia of a growing 8bortage of la-

bor in the nev regiona. 

Anotber intere8ting finding i8 that tbe price of labor in tbe East región bas 

been above tbe price of labor in the other regiona during most of tbe period since 

1966. The explanation for this tendency 18 tbat the states wbieb comprise tbiare .. 

gion (Minaa Gerata, EspIrito Santo and Rio de Janeiro) are al1 10cated elose to the 

industrial complexes of Guanabara and Belo Horizonte. Both of these are important. 

rapidly growing urban-industrial complexes, and migration oút of agriculture in the 

surrounding regians has been fairly extenaive in recent years. 

To sumaarize, tbe above discussion suggests two basic conelusions if output 

growtb is the primary goals of technology policy. First, in the aggregate}primary 

attention sbould be directed to tbe land subfunctian in order to ease wbat appears 

to be a growing land constraint to output expansiono However, given tbe ratber wide 

regional di.parities in resource endowments withln Brazil, a case can be made for 

dUferenUal regional emphases in research 'policy. More specifically, les s emphasÍ8 
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sbould be given to raising laud productivity in the Central west~and more attention 

should be given to raising labor produetivity in the region by means of mechtlllization. 

In the other three regiona, major attention should be given to raising land producti~ ~ 

vity. although if the ecoDOmJ continues to expand as rapidly as it has in the past~ 

mechanization maY become increasingly iaportant, eapecially in the East. 

Finally, the estimated elastieities of substitution for the subfunctiona suggest 

additional factors that' might be conaidered in establishing research priorities. In 

both cases the estimated elasticities of subatitution are less than one. This implies 

in the case of the land subfunction that particular attention might be given to de -

veloping varieties that are more responsive to fertilizer in order to facilitate the 

Bubstitution of fertilizer for land. In the labor subfunction it suggests that more 

research migbt be directed to developing aechanization under Brasilian conditiona. 

So far the factor-saving direction of research has been discURsed only in a 

growth or development context, without considering its effects on the functional dis-

tribution of incomeo Hówever, the analytical framework provides a means of analyzing 

the distributional effects of a technical change under the assumption that elastici-

ties of substitution within the s~bfunctions are greater than one p and the elasticity 

of áubstitution for the inter-subfunction is less than one. The empirical results 

for the Brazilian agricultural sector in tbe aggregate suggest that the latter assump~ 

t10n was valid «(l:' • • 9), while the fomer was not ('lSit • .933 and '64 • .605) (Table 

7). Furthermore, they suggest the existenee of a change in·the techbical epoch 

(in Brown's (3) sense). This change in the technical epoch leada us to believe tbat 

tbere mey be a further change in the intra-function elasticities of substitution over 

time in response to changing economic couditions ~ud/or the relative prices change. 

Even though part of the ~ eriori hypothesis did not prove to be valid, the ana-

lytical framework is stil1 appropriate since tha price elasticity of demaud ls the 

!!I This conclusion is a180 consistent with the notion that new lands tend to have 
relatively bigh natural fertility, at least for a period of time. 
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key parameter. In addition, at the aggregate input level~it is the elasticity of 

8ubstitution of the inter-subfunction which entera the equations in addition to de-

41> mand elasticity, and the estimate of this parameter was consistent with ~ priori ex-

pectations. 

When interest focuses on the elementary input level, however. the third para-

meter, the intra-auqfunction.elasticities of substitution enters the equations. In 

this case the demand elasticity has to be of such a magnitude as to compensate the 

low elasticities of substitution within the subfunctions. Therefore, the selection 

of products, which will be considered in the next section, is crucial in determining 

ehe distributlonal effeets of technlcal change. For example, if the policy-maker's 

goal is to increase the return to labor, even though the technological path chosen 

in terma of the growth objective,is to eaae the scarcity of land, the products cho

sen to raeeive expanded reaearch efforts should be those with a price elaaticity of 

demand greater than .9. Among the 8ix products considered is this atudy, two crops 

tbat are likely to haya 8uch high demand elasticities are cotton and 8ugar-cane. 

The finding that elasticity of substitution in the labor subfunction is 

leal than one (.60S), plus the concluaion that one way to increase output per unit 

of labor 11 to increase the land/labor ratio, auggest that there ia a place for re-

search on the labor su~tion. if the goal is to raise labor productivlty and in-

come. In thi. case, however, particular attention should be given to research 

on mechanization for land preparation, which ls not expected to greatly affect the 

dilplacement of agricultural labor. This consideration is important, ainee with the 

:~~:~::~~_~:_:~:_~:~~:~~_~:~:_:and possibly the East) labor is not the constraint J 
23/ Tbe aggregate input level refera to ehe combination of input s withln a lubfunctio • 

I . 
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to output expansione 

W 
Toe Product-Product Dimension 

The price elasticity of demand is an important parameter in determining the 

gaina to sactety at large froa technological change. aa well as in determining its 

effects on the functional dtstribution of income. Therefore, the relative priority 

in research that is given to the individual products plays an important role in the 

attaiument of the goal established by the policy-makers with respect to the agricul-

tural lector. The four alternative seta of goals referred to at the begining of this 

sectlon wilI serve as the basil for the present discussion. 

If policy makers choose to increase the inccae to the agricultural sector as 

tbe primary goal, the anaIytical model and the empirical reauIts auggest that products 

that ahould be considered are those with a large price elasticity of demando Among 

the six products considered in this atudy, cotton~, and sugar-cane would be the first 

candidates, since they have be en traditionaIly produced for the worldmarket. The 

sacead candidatas would be cornand rice, especially if the reaearch results would be 

ef such a natura and magnitude as to make Brazil more competitive in the woxld markets 

for these cropso 

lbe annual flaw of gross benefits to be expected from the first two crops 

would be approximately Cr$ 195 million of the 1966-1970 base of the value of output e 

while the second two crops would give a gros. flow of beneflts of approximately 

Cr$ 300, million.. lhe differential in the expected flow of gross beneflts is large. 

If in addition to thls finding tt is also recognized that corn and rice .... ,eproduced mora 

widely over the country,w which lmpIies a more ample distrlbution of benefits froa 

------.. ----.-------------------. 
The analy81s will be carried out for the country as a whole. However. the reader 
should keep in mind that regional conaideration. could change the conelusiona. 
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such research, the decision to increase the investment in cotton and sogar-cane re-

search is not so obvious. Apparently, a key factor that should be considered in 

41> making the decision ls how cloae the present Bra~11ian technology is to making 

corn and rice competitive in world markets. 

A thiid product that might be considered 18 manioc. lt pre.ently iB mainly I 
a stapIe food. and ia consumed largely by low income groups. However, lt has the PO-\ 

tential to become an export product, given the growing feed grain sbortage in world 

market8. And again, manioc 18 produced rather widely in the country, which 8uggeats 

that it also should be considered a8 a potentiaI candidate for expanded research ef-

forta if the goals ia to distrib~te the benefits of the production technology over 

as wide a geographic,area as p08sible. 

The same set of con~lusions would apply if the goal were toincreaae the in- \ 

come and emploYJl,!nt of agricultural labor. If the technological change is in the landi 

subfunction (e.g •• a technological package that involvea varieties that are more res .. \ 

ponsive to fertilizer), then it ia sufficien~ that the price elasticity of demand 

~) be greater than .9 in order for the specified goal to be attained. However, lt 

should be noted that , must be large for any kind of technological ehange to attain 

this goal. 

To attain the goal of lncreasiag consumers' welfare, eñe poliey to be imple-

mented has a quite different perspective. The products to be selected are those 

with a low price elasticity of demand and those that are consumed by low ineome 

groups. Corn and rice. given their large flow of gross benefits, would be eandi-

dates for high priority, under the condition that the technological change does not '1 

alter their current competitive position ln the world market. If the latter were the. 

case, then producers mlght benefit relatively more than consumers. Hcwever, the con-

sumara still'mlght benefit indirectly as a reBult of the higher rate of economic 

growth which the increase in exports would help finance. 



Idible beans and maoioc, the second io lioe of priority, giveo this goal, 

preseot a differeot picture, since both are ataple foods with either ao iocame elaa-

ticity of demaod close to zero or oegative. However, maoioc has the poteotial to 

eventually became ao export product. Tberefore, edible beaos ia the crop for which 

techoical change will teod to beoefit the consumera more, while maoioc may or may 

oot. according to the realizatioo of not of ita export potential. The gross flow of 

beoefits froa these tvo crops is the amallelt (Cr$ 186 millions) among the three 

groups here considered. 

The attainment of the goal of eolaraipa agriculture's contributioo to general 

ecoooaic development is a bit more complicated, .ince it dependl on easing the cona-

traints which prevent the ecooomy froa realizing itl potential. Five subsets of this 

goal can be considered: (1) to keep tbe price of foodv(_ctve.low so that no.ioal 

wages can be kept low without depressing real wages, or possibly while permitting ao 
251 

increase io the real wage-; (2) to increaae the aupply of exchange earniog; (3) to 

supply capital to the economy, especially for expanaion of the non-farm sector; 

(4) to previde a market for the products of the non-farm sector; anda (Q) to supply 

labor for the expanlion of the non-farm sector. 

The recommendations for attaining the first subset that are suggeated by the 

results of this study are the same as thoae for the goal to benefit the consumers, 

which waa specified above o Emphaais would be given to corn, rice, edible beans p snd 

manioc o lven tbough coro i8 not a direct food tW,tlC on a limited scale, its contri~ 

butioo would come indirectly through the livestock sectoro 

The recommendation suggested for attaioing the goals of increasing agricul ~ 

cural incame aod/or to increase the income and employment of agricultural labor can 

~----------------------------------~ This should provide added incentive to the expansion of the industrial sectoro 



· be applied to meet the subsets of goals (2), (3) aud (4). However, different émpbates 

should be given according to the respective weighta given to each of these subaets .f 

goals. 

Fina11y, the 1aat Buba.t of loa1a -- to aupp1y labor for the expanaion of t~. 
aon-farm sector -- has to be analyzed in both the ahort-and long-runo In tbe abort!· 

run the empirical results suggest that labor has not been a scarce factor in the agi-

cultural sector. Tberefore, these results implicitly imply tbat the demand for lab~.r 

from other sectors is not increasing rapidly.~ I 

In the long-run, as the non-agricultural sector expands and requires the rel

lease of labor from the agricultura! sector, two quite different strategies might bJ 

pursued. First, research could be facused on the labor subfunction, and second t thJi 

research could be directed to those crops with a low price elasticity of demando Th.se 

two actions togetber would release labor from agriculture rather rapidly. 

t~e second strategy would tend to depress the income of thoae individuals 

i 

However t I 

employed ~n 

the agricultural sector. 

procesa. Tberefore, the 

which in turn would bring negative effects to the development 

specific set 9f goals in terma of what ia expected from agJi-

culture for the economy aa a whole are crucial in defining research priorities in 

product dimensiono 

The"Potential for Technical Change 

So far the ana1ysls ha., for the moat part, b.en .. de URder the imp11eit aaa~-
tion that comparable iávestmenta in research directed to each of the 

duce comparable results. However, ta obtain the same yield increase 

cropa would prob 

for eaeh erop I 

would likelY,require different amounts of expenditure. Therefore,!!..!!!.tt knowledge i 

of tbe rate of return to sueh inveBtmentB wou1d be uB.fu1 inforaation in deeiding ~ 

;;i-~~;;;;;-(;i)-;;;-;;;~;~-;;;;-;;; non-agricultura! sector of the Brazilian eco"~' 
has not been able to absorb the labor released from the agricultural.sector. ""T,1 

1. 



aany resources should be allacated among the variou8 crops. 

lo the abaenee of 8uch knowledge other kindl of informatiou .ay be considered. 

Oue auch type of informatlon ia the potential for iaprovement8 in yleld, which can be ~ 

evaluated at least in part by meana of a compar180~ of Brazll'a yielda with interna -

tional standards. Anothe'r criterion would be the avaUabUity of, or the eaae wlth 

which, internationsl technology can be adopted to Braz11ian condltions. And finally, 

an evaluation could be made of the reaearch under way in Brazil in order to determine 

how close researchers currently are to obtaining a breaktbrough. 

With respect to the transfer of technology, the mo8t proaising potential would 

appear to be with tho.e crop' that have received attention froa the lutemational 

Centerso For exaaple, the International Rice Research Institute in the Pbilippinea 

has generated an tmproved geraplasa for rice which appeara to be rather easily adapt-

ahle to Brazilian conditions. However, to the best of our knowledge little has been 

done to adapt this aource of iaproved plant material to Brazilian production areas. 

At least one exaaple of auch adaptation and further development of plant mate-

rial haa occurred in Brazil. lhe cotton research ln the State of Sao Paul0 atarted 

out basically with imported varieties, and proceeded to adapt and develop thea to suit 

local conditlons. lbe aocial rate of retum to thia progr .. waa quite high, Ayer 

aud Schuh (1) Q 

General Eguilikrium Consideratio!! 

A final word is in ordero The above analyses have been cast in a partial equi

librium frameworko A abift of resources fr~ one erop to the other p as well as be 

tween sector., should be expected when a technological breaktbrough ls obtained. Tbere-

fore, considerations froa a two-sector general equilibrium framework may be uaeful in 

making any final decisions with respect to allocating research resources o 

Tbe two-sector general equilibrium model described in Appendix 4 not only exa-

mined the output and factor reallocatiou effects of technica! change, but by incorpor-

ating the elasticity of product demand, provided the means fer deducing conclusions 
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f.ctor~ 
of productlon, labor aud capital. By combtning th!s model with the analytical fr~

vork derived from a separable productionfÚDCtioo, acae effecta in tbe two-.ector I 

general equilibrium can be drawn. 

Tbe di.cU8s1on vi11 be conducted in tvo atepa. lirat, tbe agricu1tura1 •• ttor 

vill be analyzed in relation to the non-agricultural sector. Aud second, groups of 

crops, defined on the basts of their price elasticity of demand viII be considered in 

relation to the rest of the economy. 

Let us assume, first of all, that the economy ls in equilibrium. Then as sr 

a technlcal change in the agricultural sector as a vhole vith, for example, a land. 

saving technology. The empirical results of the second section show a relatively ~arge 
elastlcity of sbbstltution between the subfunction (.9) aud a relatively low elast~ci

ty of substitution (.625) and (.933) for the labor and land subfunctions, respecti~ely. 

In a c10sed .co~ the price e1 •• ticity of demaad for tbe agricu1tur81 sector in 1be 

aggregate is expected to be lov o Aa a result of these conditions a decrease in labor 

incaaes is oxpected from the technica1 chansa_ Tberefore, it i. expected that 18b1r 

vill be forced to leave the sector to seek better opportunities elsewhere" Depend~ng 

on the output effect of the new technology, agricultural output couldeven decreaaj. 

The above reasoning impl1es that even a technical change vhieh apparently ~s 

not labor displacing vill cause the displacement of labor, given the negative effe1t 

of output on the (sectoral) distribution of income to agriculture.. This finding h8~ 

important policy: implications. lt indicates that investments in researeh viII ever 

tualIy displace labor no matter what kind of technological path is chosen. tf the . 

27/ • demand for the product is tnelasttc.-- Therefore, policy measures designed to faeill a 

t.te this proc.aa of sdjustment shou1d be conoidered by po1icy-maker.. Tbese .... ute. 

-----------------.-----------------
~ This will tend to be the case unless exports are important. 

i . 
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should be directed to increase the labor abso,ptive capacity of the non-fara sector, 

as vell as to increase the mobility of labor. 

If the assumption of a closed ecODo., is relazed, the wellht of exports in the ~ 

total output of the product and in the use of labor could alter these conclusions. Bow-

ever, this would require that the tecbnological chance be concentrated on those pro-

ducts for which exports are relatively more important. 
. 

Similar conclusious follow if the analysis is conducted at a more' disallreagated 

level. Consider the group of products Which.are produced primarily for the domes~ic 

sector, 8uch as rice, corn, edible beana and ..... occ,. and which tend to have relaUvely 

amall price elasticities of demando For the same reason described above, a technolo-

gieal chance for auy one or all for these crops will rele ... labor when the technlcal 

change takes place. Therefore, there will be au increase iu the supply of labor to the 

rest of the agricultural sector and to the non-agricultural sector, and adjustments 

will be required if a new equilibrium is to be obtaiued. 

0Ill the other hand, if the products selected are cotton and sugar-cané, which have 

high price elasUcities of demand, then .the expected outcome i8 to lncreaae the return 

to; labor, which iu turn should attract labor from the other activities o A new equill-

brium will be established in which the labor sbare will likely have increased. 

To conclude, the anal,.is of this section stresses an additional polnt that sheuld 

be considered wheu decisions are made with respect to the allocation of resourc.s to 

agricultural researcb. lhis new aspect is tb. problem of employmeut and the associated 

adju8taent problema that are aaseciated witb tecbnologlcal chanceo Bee8Use ef th. im-

portaoce of these problema, speeifie poliei.s should be implemented te facilitate the 

adjultment process so tbat labor does not bave to bear the full burden of th. adjuat-

ment pró~ess. and so tbat both the benefits aud costs of technlcal change will be more 

equitably distributed. 
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e COBCLUSIONS ). 

The principal coneluaions are: 

priority in the reaearch .ffort w11~ 1. The .choice of. produc.ts which should have 

a. 1f the goals ia to tURrease incame to the agricultural aector. the products 
j 

to be aelected are those with a higb price elasticity of demami. 

An important class of such products are those with a comparative advantage 

in world markets. such as cotton and sugar-cane. 

b. 1f the goal is to increase the income and employment of agricultural labor, 

the choice would be the same products. 

c. 1f the goal is to increase consumer welfare. the products to be considered 

must be those with a low price elasticity of demsnd, such as com, rice, 

edible beana ami manioc. 

d. 1f the goal is to enlarge agriculture's contribution to general economic de-

velopment, the choice will depend upon the prevailing constraint at the par-

ticular point in time. 1f, for example, the constraint is capital, the pro-

ducts to be selected are those which give the greater flow of grosa benefits 

which are com and rice. On the other hand, if the constraint ls exchange 

eamings, cotton and suga~ane would be higher on the priority listo 

2. The results suggest that the bulk of research should 80 to i~reaae laud 

productivity. Bowever, there is room for researcb on the labor subfuuction 

if the reaearch ia directed to activities which are not strongly labor dis m 

placing (for example, research wlth tractors to improve land preparation). 

3. The results obtained in eatimating the parametera of the production function 

with time series data suggest a basic change in the production technology 

in the early 19601 s. Modem inputs such as fertilizer and machinery, which 

appear to have been complementary to their corresponding primary inputs in 

an earlier period, became substitutes of the primary inputs in the more r.ce~ 
period. 



4. Finally, th. adjuatment problem in the labor m.arket between the agri

cultural and non-sericultural sectora ia expected to be lsrge if re

aearch 18 directed to the crop' with a low price elaaticity of demand, 

.uch a. corn, rice, edible beana, and m.anioc, even tbough the reaearch 

ia de.igned baaieally to improve land productivity. On the other hand. 

if reaearch were direeted more to thoae eropa auch aa eotton and lugar

eane which are produced for the world m.arket t the dem.and for labor wi 11 

be expeeted to increaae if the reaearch ia focuaed on the land aubfune

tion, and/or the labor aubfUD&I~.if the teehnical ehange that reault. 

la not .trongly labor-diaplaelng. 
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APPENDIX A 

A TVo-Sector General Eguilibrium Model 

In order to provide a general view of the effects of technological change inl 

one sector of the economy ou employment and the returns to factors. a two-sector ge .. ! 

neral equilibrium model will be specified.lI Aasum8 the economy to be divided into twJ 
I 

sectors, A aud B. Tha f'i.r:at, .ia ,:a •• UIIIIld<tctbelabor-iutensive, while the latter ia capJ 
I 

tial-inteuaive. Furthermore, it i8 aasumed that the elasticity of demand for sector I 
I 

AOs product is less thau unity. 

The first Itep in the aualysis is to introduce a ueutral techuical change 

luto the A sector, holding the factor prices cODstant aud letting the product prices 

~hangeo As shown in Figure 1. the introduction of a neu~ral technical change causes I 

an inerease in the output of the A sector. Sinee the technology is neutral, the (K/L) 

ratio is not affected .. ln the A sector. Thus, there 18 no( change in the aUocatiou o~ 
factors between the two sectors, and therefore there ls no change in the output of th. 
B sector. On the other hand» the production of A industry has be en increased propor .. ! 

tional to the teehuical progress measured in terma of the dacrease in ehe par unit I 

cost of production. 

In order for the factor shares to remain in t~ same proportion as prevallad 

prior to the techulcal change, the elastieity of deman~ in the A sector would baya to I 

be equal to unityo Sinee it was assumed that the elaatieity of damand fer ehe A in= 

dustry is les s than unity, however, a fal! in that industryD~ profits 18 expected o 

Q-------~--._---.----------------------

!I All basie 8ssumptions of the neo-elassle theory are assumed bere. For a detallad 
view of the lDOdel see Johusou, Harry G. JI The Two Sector Model of General Eguili ... 
briumjl Aldine Atherton, lne., 1971. 



Tberefore. sinee the iBdustry ia labor-intensive, the ahare of ineom.e goiD3 to labor 

has to fall vis-a-vis the capital share of income. 

If a labor-using techno1ogy is introduced, as showo. in Figure 2, tbe outcome ~ 

i8 different. Tbe decrease in the capital-labor ratio aasociated with the innovation 

requires a cedeployment of both capital and labor out of the A sector into the B sec

tor in order to maintain the full eapl~nt of the factora.1-ITbia ia ahown in Fi¡c 

ure ~ by the movement from PB to Pi and from PA to PA" 
The output of the B sector muat rise, wbile that of the A iudustry may fall 

or rise, depending 0'0. whether the resource exodus is or is not great enough. to offset 

the improvement in productivity due to the innovation. In any case, the critical 

value of the Hicksian elasticity of demand for A, which determines the movement of 

re1ative sbares aud of abso1ute shares. is som.ething leas tbat unity. 

It is also possib1e to examine the introduction of a 1abor-intensive techno-

10gy in the A sector with an a1ternative model which holds product prices constant 

but al10ws factor prices to change. The labor-intensive technologica1 change in 

the a1ready 1abor-intensive sector lower8 the K/L ratio as sbown in Figure 3. In 

order for fhe product price to remain constant the factor price must change. The 

tangency points between tbe old A-sector isoquaut aud tbe new A-sector isoquant and 

the (wtr) 1iue indicates tbat the K/L ratio risas in the B sector aud the (W/r) 

rises a1soo The rationales of this is that as the marginal productivity of labor 

increases in tbe A sector, witb the product prices constant, the price of labor i8 

bid up. At tbe lame tt.e.oapt.ul-,M released frOlll this sectoro 'lhese two features 

induce the B sector to substltata capital for labor. thereby increasing the (K/L) 

!I The reason for this is that capital ia released from the A sector with the decre&se 
in the capital-labor ratio, aud by aasuaption tbe capita~-labor ratio in the B 8ec~ 
tor does not change. Tben soma labor has to be released from the A sector in order~ 
to maintain fuI! employment. ~ 
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Figure 1. .l Keutral TechnoloSf;cal Chansa with Paqtor Prica. Con.tant. 
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ligure 3. A Labor"'usill8 Te,chnological Changa with Product Prices Constanto 



ratio and bringing the (W/r) ratio into equilibrium. 

Holding product prices constaut and assuming ful1 employment of both factors 0f 
production. the sbare going to labor increases. However. to keep the A prices const,nt 

I 

will depend on the adjustment in the factor market between the two sectors, as well 'S 
the lncrease or decrease of output in both sectors, and the elastlcity of demand for¡ 

their output. Two outcomes are poasible. ' First. there may be an increase in the ou,

put of the B sector and a decrease in the A sector. In this case, with elasticity 0\ 
demand greater than one for the B sector aud less than one for the A aector, ls is e~~ 

\ 

pected that the labor ahare wlll lncrease vis-a-vis capital. 

The second outcome is to decrease the output,tn:the B sector and increase it in 

the A industry. With the elasticities of demand described above it is expected that I 

the capital share will increase vis-a-vis labor. 

So far, perfect competitition in both markets and full employment of the facto~~ 
has been assumad. If the assumption of full employment of labor in the A sector ls 

relaxed,with a labor-ualnc technological change no re-deployment of factors is'neede~ 
I 

and the expected outcome ia to increase output in the A sector. Sinee it 'is"assumad \ 

that the elasticity of demand is les s than one. it ia expected that the share of labo* 

will decrease vis-a-vis capital. 

If at the same time we assume that some subsidy is given to capital in the A ae~-
I 

tor, SOlDe aubatitution.of capital for labor ia expected. To' the extent thae the aub, 

sidy is enough to bring the (K/L) to the initial point despite the labor-usin¡ techno-¡ 

101Y, the expected outcome wil1 be stmilar to the case in which the technololical in-

novations were of a neutral type. As a consequence, the share of income loing to la= 

bor has to fall vis-a~via capital. 



APPENDIX B 

Derivation of Alteraati!' E!pressions 
for the Cooceptsof Economic Surplgs 

For part of the empirical work reported ia this thesis it was desired to have simple 

equations which could be used to.calculate separately the consumers' aad producers' sur-

plulel aad the total net gaia fra. a techaologically-iaduced shift ia the .upply curve, 

givea only the .hift paraaeter of the supply equatioa, ob.arvatioas oa price aad q~a-

tity at aa iaitial aquilibrium ia the market, aad estimates of the demaad aud supply 

elasticities. Tbe following material de.cribes the derivatioa of such equations. 

As iadtcated ia SecUoa 1, the coasumers' surplus (Figure C.l) that resulta from 

a ahift of the supply curve (S to S') is measurad by the area A + B + C. Producers' 

surplus is .. asured by area E + F - A, aad the total gaia is B +C + E + F.lI 

Assume that the paremeter shift is kA • Po - P2/P. YGivea this paremeter, what iB 

deaired is aa eatimate of the perceatage change ia price, Po - PI/PO' aad aa estimate 

of the perceatage chaage ia quaatity, kq • Ql - ~Qo. Sioce Po - P1/Po·P2 - E.+ ~, ~ 
where Es aad ~ are the supply aad demaad elasticities, respectively, thea 

----------------------------------~---!I Liaear demaad and supply curve. are a •• umed throughout tbe analysi •• 

~ This assumes a shift ia the sauppl, curve of the Po -:P2 magnitude, expressed in 
perceatage terma. 
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whlch la an eattmate of the eercentase change in erice. 

By definition the are elaaticity of demand ia: 

--------,. 
Po - PI 

Po 

Therefore, from equation (C.l) ve have 

aa an eatimate of the percentage change in quantity. 

(C.I) 

(C.2) 

Given eqqationa (C.l) and (C.2), the consumers', producera ' , and total aurplus can ~ 

be derived. The consumers' surplpa, (C.S.) is 

C.S.-A+B+C 

.! (P -PI) (QI-Q ) • 2 o o 

From equation (C.I) and (C.2) we can state that 

(Po - PI) - Po kq 

'" and 

Therefore, 

C.s. 

QI-Q - Q k o o q 



Factorit8 the above expresaion, 

k 
C,S,. q 

"Y) 

The total 8urplus (T,S,), is given by 

T. S. • B + E + C + F 

where 

B + E - (P - P
2

)Q o o 

fro. the fact that the triangles P2 Z P4 and Po W Ps are equal, and 

and 

Therefore, 

C· 1 (P - P ) (Ql - Qo) I o 1 

(C.l) 

T.S, • (Po - P2) Q + 1 (P - P ) (QI-Q )+ 1 (P -P ) (QI-Qo)' 0'2' o 1 02'12 
Factoring (Q1-Qo) we have 

Therefore, 

T.S. • (Po·P2)Q + 1 (Q - Q ) (P -P
2

) 
02'10 0 

Factoring, we have 

T,S, - k P Q (1 + -21 kq) 
8 o o 

The producers' 8urplus (P.S,) ls given by 

P.S •• E + F -A, 
which i8 equation (C,4) minus equation (C.l), 

(C.4) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Therefore. 

'",,-P.S. - k •. PoQo (1 +! kq) - ~ P Q (1 + ! k ) • 
......." ... 2 q 00 2 q 

./ 
ractoring. 

P.S. - P Q (1 +! k ) (ka 
_ kq ) • o o 2 q -1\ 

(e.5) 
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1. Prop61itos de este documento 

En el presente documento ae trata de examinar la experiencia obtenida por el Banco 

Interamericano de Desarrollo en relaci6n con la asignaci6n de recursos para apoyar pro

gramas de investigaci6n agrlcola. Este examen se centra en varias preguntas fundamenta

les: En qu' forma considera el BID el problema de asignaci6n de recursos a la agricul-

tura? Cu.les son las prioridades dentro del Banco para apoyar la investigaci6n agrlcola 

en AmIrica Latina? C~l ha sido la filosofía que orienta la toma de decisiones en la 

asignaci6n de recursos? Cu.les son las .rea. que, en el futuro el Banco, debo promover 

en materia de investigaci6n agrlcola? 

2. La acci6n del BID en el campo agrlcola 

A lo largo de la historia del BID, la instituci6n ha copperado en forma intensiva 

en el financiamiento del desarrollo de Amarica Latina, habiendo asignado un 'nfasis muy 

eapecial al sector agrtcola de todos sus palses miembros, por 10 cual se ha constituldo 

como fuente principal de recursos externos para el desarrollo agrlcola de la regi6n. A 

la fecha, la cartera del Banco, en el sector agrlcola, representa un 23 por ciento del 

total. Hasta hoy, el Banco ha colaborado en el financiamiento de 180 proyectos en su. 

países miembros por un monto superior a los 1.500 millones de d6lares, cuyo custo total 

se aproxima a los 6.000 millones de d6lares. Entre las .reas principales se destacan 

los proyectos de irrigaci6n y los pr'stamos a instituciones de cr'dito ~grlcola, ade"s 

de programas de cooperaci6n t'cnica que, con fines de desarrollo agrícola integral, ga

nadería y sanidad animal, se realizan en acci6n coordinada con instituciones nacionales. 

El Banco Interamericano de Desarrollo, aal como otras organizaciones internaciona

le. de financiamiento, se da cuenta de que el mundo est. comenzando a apreciar los re -

sultados de una generaci6n de paciente investigaci6n, de los trabajos de extensi6n agr!-

4tJ cola y del apoyo financiero concedido por gobiernos nacionales e instituciones internao 

cionales. En Amarica Latina, durante los Gltimo. anoa, de la d'cada de loa sesenta, la 

producci6n total de alimentos de los palse. en proceso de desarrollo creci6 a una tasa 
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cercana al 8 por ciento anual. En muchos pa!ses de la regi6n, as! como en otras .reas 

41> del mundo, se encontr6 que las nuevas variedades de ciertos cultivos eran tan produc

tivas como se hab!a prometido y que los rendbaientos 8e podrían incrementar r«pidamente. 

Sin embargo, en diferentes regiones del mundo, comenzaron a 8urgir problemas de 

otro tipo que podrían frenar las esperanzas para solucionar el problema del hambre. Es

te tipo de problemas 11 que se han designacOllO como problemas de "segunda generaci6n" de 

la revoluci6n verde, han obligado a los organismos internacionales a prestar mayor aten

ci6n a 10. programas nacionales de extensi6n agrícola y de transferencia de tecnologta. 

Hagamos una r«pida revistan de la situaci6n de Amfrica Latina al finalizar el afio 

de 1973. El crecimiento econ6mico de Amfrica Latina se acerc6 a un 7 por ciento, o aea, 

la misma tendencia del desarrollo acelerado de muchos pa!aea de la regi6n,.durante los 

61timoa 5 6 6 aflos. Se reconoce que 108 factores primordiale8 para eae crecimiento han 

sido: el aumento de la invarsi6n interna, la divar.ificaci6n y aumento de las exporta

cione. y el flujo de capitales, con inversiones a largo plazo procedente. del exterior. 

Un factor de suma importancia 10 conatituye el fortalecimiento logrado por varias ins-

tituciones nacionales que tienen a su cargo la formu1aci6n y ap1icaci6n de la po1ltica 

ecoa6mica. Lo. sectores de manufactura industrial registraron el mayor incremento en 

su ta.a de crecimiento. El desarrollo del sector agropecuario, en cambio, ha sido in

suficiente para mantener esa tasa creciente de desarrollo. 

En tfrminos del valor agregado, la tasa de crecimiento del sector agropecuario fuf 

lenta, igual a 3.4 por ciento en el perlodo 1969 a 1972. Como consecuencia de e.e eatan

camiento relativo se destaca la incapacidad del sector para retener, en forma productiva, 

el aumento de la fuerza de trabajo rural y para transferir al sector urbano los alimen

toa nece.arios para .atisfacer una mayor demanda. 

La importancia del sector agropecuario se manifiesta plenamente cuando se considera 

la amplitud que tiene la pOblaci6n que depende de la agricultura y la magnitud de la 

fuerza laboral que dicho .ector deberla aostener econ&aica .. nte. La fuerza laboral del 
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sector agropecuario de Amarica Latina llegaba a m4s de 31 millones de personal en 1970 

6 sea, el 39 por ciento del total. Aunque la proporci6n de la poblaci6n econ6micamente 

activa vinculada a la agricultural disminuy6 en 1 por ciento de 1970 a 1972, en reslidad, 

su nGmero crec16 en unas 600 mil personaso 

11 Banco Interamericano de Desarrollo. actuando como organismo internacional de 

-financiamiento, en su acc16n de apoyo a programas de lnvestigaci6n agropecuaria. pro

cura: 1) ayudar en la ldentificaci6n de prioridades de investigaci6n a nivel nacional 

y regional t dentro del sector agropecuario; 2) proporcionar la experiencia de alto niQ 

vel en 'reas especializadas de que carecen algunos países; 3) proveer los incentivos 

para desarrollar programas nuevos de largo alcance y con efecto multinacional; 4) coorQ 

dinar la acci6n stmult'nea de varias instituciones nacionales que actdan en forma ais

lada sobre el andlisis de problemas similares; y 5) proveer los fondos suficientes para 

llevar a cabo esos programas y poner los resultados de los mismos al alcance de los pa{~ 

41> ses, dentro de sus respectivas 'reas de acci6n. 

El Banco, en BU acci6n de promoci6n del desarrollo de Amarica Latina p actda prin-

cipalmente de dos formas: otorgando financiamiento y dando asistencia tfcnica. 

A fines de 1973 8 el BID habla alcanzado una nueva cifra en sus operaciones habi~no 

dose autorizado. durante el afta. un volumen total de US$884 millones en pr'stamos. con 

un total acumulado igual de US$6.309 mil10nes o En t'rminos globables. los países de ~o 

rica-Latina y el Caribe aportan aproximadamente el 87 por ciento del total de las invera 

siones mientras que el 13 por ciento restante proviene de fuentes de financiamiento in ~ 

ternacional o En el calo de los proyectos que el Banco ayuda a financiar, se debe des e 

tacar que la instltuci6n aporta en promedio un dolar por cada 3 d61ares que se invierte. 

In el sector agropecuario. específicamente, 108 pr'stamos autorizados por el B~nco 

en 1973 ascendieron a un total de USSl87millonea, de 108 cuales U8$107 millones corres g 

pondieron al financimiento de proyectos de riego. Estas operaciones beneficiaron. espe~ 

c!ficamente. obras de irrigaci6n en Argentina, RepGblica Dominicana, El Salvador y ~xico. 
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La cooperaci6n t'cnica que ofrece el Banco es la otra for.a, tan importante o '-S 
que la primera, en que el BID puede ayudar a progra .. s nacionales de desarrollo. La 

41> cooperaci6n t'cnica que el Banco extiende a sus patses miembros, simult'neamente con 

sus operaciones de pr'stamo, ha sido un factor decisivo para el 'xito en las activida. 

des realizadas por la instituci6n. El Banco,~ha fortalecido sus programas de coopera. 

ci6n t'cnica con el prop6sito de que 'sta beneficie al mayor ndmero de patses. Esta 

cooperaci6n t'cnica facilita la preparaci6n de proyectos, el fortalecimiento o mejora

miento de las instituciones encargadas de ejecutarlas, el adiestramiento de profesiona

les en disciplinas vinculadas al desarrollo, la progra .. ci6n de inversiones a nivel in

ternacional y el avance de los esfuerzos de la integraci6n econ6mica en los patses m1em

bros. 

La cooperaci6n t'cnica que el Banco otorga puede ser de ear'cter reembolsable, BU

jeta a recuperacion contingente, o en forma no reembolsable. La cooperaci6n t'cnica 

reembolsable se otorga en forma de pr'.tamos directos a organismos nacionales para la 

ejecuci6n de estudios espectficos o como parte de operaciones de pr'st8mOs, para faci~ 

litar la ejecuci6n del proyecto al cual se refiere el cr'dito respectivo. 

La cooperaci6n t'cniea sujeta a recuperaci6n contingente se otorga bajo la condi~ 

ci6n de que ser' reembolsable, si conduce a la ejecuci6n de un proyecto. La cooperaci6n 

t'cniea no reembolsable que otorga el Banco a sus paises miembros se destina principal o 

mente a financiar actividades de planificaci6n y reinversi6n,. apoyar instituciones de 

desarrollo, a realizar progra ... de adiestramiento y a financiar tareas vinculadas a la 

integraci6n econ6mica. 

Durante 1973, el Banco autoriz6 un total de US$32 millones para operaciones de cooo 

peraci6n t'cnic8, cifra que incluye US$25.6 millones en operaciones reembolsables, tanto 

en forma de pr'stamos como de partes de los miSmos y US$6.4 millones en operaciones no 

reembolsables,osujetas a recuperaci6n contingente. 

El Banco tambi'n ha estado promoviendo progra .. s conjuntos de investigaci6n agr{= 

cola y adaptaci6n tecno16gica, como por ejemplo, a la Universidad Agraria de la Molina l 

en PerG, o a la Escuela Nacional de Agricultura, en ehapingo, Mfxico. En la mis .. forma, 
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desde el aBo de 1970, se realizan programas de adiestramiento de alcance regional en 

cooperaci6n con el Centro Internacional de Mejoramiento de Malz y Trigo, con sede en 

Mdxico. y con algunas entidades especializadas de este pals, y con el Centro Interna~ 

cional de Agricultura Tropical. con seda. en Colombia. El programa de cooperaci6n t'c

ntca con el Centro Panamericano de Fiebre Aftosa. en Rlo de Janeiro. para dar adieatra

miento en producci6n y control de calidad de vacunas antiaftosa es otro ejemplo. 

3. La asignaci6n de resursos a la investigaci6n agrlcola 

El proceso de asignaci6n de recursos a esta actividad no siempre ha merecido un 

anAlisia cuidadoso de 10 que. en ccasiones. ha dado como resultado que recursos esca

aoa se hayan dirigido a .reas o subsectores de prioridad relativa. 

Los recursos escasos que se asignan a este tipo de investigaci6n se pueden obser

var y medir pero el valor que generan es de diflcil aplicaci6n. En general, 8e puede 

decir que el valor de este tipo de investigaci6n depende de: 1) la satisfacci6n que pue Q 

de dar a los individuos y a la sociedad y 2) la informaci6n que genera y que tiene de -

manda por otros sectores de la economla. 

El proceso de asignaci6n de recursos escasos p tanto dentro como entre programas 

de investigaci6n, en ocasiones. no siempre responde a cambios en las condiciones de 0° 

ferta y demanda de cada sub sector de la investigaci6n o, en algunos casos, se toman de

cisiones sin haber considerado en forma exhaustiva todos los componentes del sistema. 

-_.~lgunos ejemplos pueden ilustrar esa aaeveraci6n: varios palees en proceso de desarro

llo, en Asia y Africa p pudieron multiplicar su producci6n de granos, trigo y arroz p prin

cipalmente, mediante la adopción de nuevas variedades que dependlan del uso de altas 

aplicaciones de fertilizantea. Con los actuales precios de los fertilizantes. resulta 

obvio que no ae anticiparon los problemas de oferta y demanda de insumos por parte de 

los agricultores pequefto8. Otros palses. en cambio, dependen de sus inversiones en 

programas de riego que realizaron tiempo atr.s para promover el desarrollo de BU agria 

cultura. 
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Existe un conaenso general en el sentido de que la investigaci6n agrtcola orga-

~ nizada en Mfxico 10gr6 un adelanto notable durante los ftltimos 25 o 30 aUGs, princi -

palmente, como re.ultado de un programa cooperativo llevado a cabo entre el Gobierno 

Mexicano y la Fundacian Bockefeller. Pero en general se desconoce que esos esfuerzoa 

han sido mucho mas exitosos para los programas de trigo que para los programas de malz, 

a pesar de que el matz es un cultivo mucho mas generalizado en Mfxico y de que, en tfr-

minos econ6m1cos, es un cultivo mi. importante. Sin duda alguna, lo anterior e8 tam-

bien resultado de ciertos problemas en la a.igaaci6n de recursos. En general, se re

conoce que las areas trigueras de Mfxico estan concentradas en areas de riego en las 

cuales hay disponibilidad de agua y el uso de fertilizantes comerciales se ha genera. 

lizado. Por otra parte, la producci6n de matz en Mfxico no esta concentrada en areal 

especiales y la disponibilidad de agua y fertilizantes presenta problemas; el malz se 

cultiva casi en cualquier lugar, principalmente, en pequeftas empresas agrtcolas U8ua~

mente sin riego y se requieren nuevas y distintas variedades de malz debido a la bete-

rogeneidad de los suelos y de los climas en los cuales se cultiva este grano. Se po

drta concluir que el menos costoso responder a la demanda de mejorel variedades de 

trigo que a las de malz. 

A medida que se moderniza la agricultural en America Latina, la demanda para la 

invastigaci6n agrícola se hace mas fuerte y efectiva. La validez de esta prop081ci6n 

se demuestra por: a) una agricultura mas comercial que hace que la producci6n para el 

aoatenimiento familiar decline, tanto en t'rminos absolutos como relativos; b) los agri-

cultores orientados hacia el mercado obtienen lnformaci6n sobre nuevos insumos en forma 

ma. rapida y a menor COItOS que los agricultores que son autosuficientes; c) la comer

cializaci6a de la agricultura tambi'n implica que los agricultores se vuelven cada día 

ma. dependientes de los insumos comprados; d) existe una mejor oferta de insumos agrí-

colas complementarios a nueva. variedades en aquellas area. en las cuales la agricultura 

ae ha tranafor.ado en operaci6n comercial, en contraate con aquellas en las cuales to

davla es autoauficiente. 

J 
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Considerando lo anterior el Banco Interamericano de Desarrollo, al ~pulsar la in~ 

vestigaci6n a~opeS&aria aplicada en laí--iñ8tituciones internaciones y regionales de Amé

rica Latina considera que esta acei6n no se puede lograr por una 801a organizaci6n ~. 

ternacional de financiamiento y que, por 10 tanto, se debe realizar una acci6n conjunta 

que incluya varios organi.~. que compartan la responsabilidad por el desarrollo agrope

cuario de la regi6n. De hecho, se trata de dar una nueva filo.otta al apoyo a la invea

tigaci6d aaropecuaria en los patses aiembros del Banco. MUchos patses de la regi6n po-

s.en recursos cuantiosos, no solo para autoabaSlecerse, de alimentos sino tambi.n para 

contributr a las necesidades de otras regiones. Existen patsea que todavta no han ex-

plotado, en su totalidad. la capacidad productiva del .ector agropecuario; existen to

davta amplias oportunidades para aumentar la superficie aartcola y a4n "., para multi

plicar los rendimientos para la aplicaci6n de la tecnoloala ~erna. 

Las autoridades del Banco Interamericano consideran que esta nueva orientaci6n en 

la promoci6n de la investigaci6n agropecuaria se ajusta a los esfuerzos para encarar la 

actual crisis mundial de alimentos y de energta. Los pequeftas agricultores de ~rica 

Latina han tendido a producir en el pasado dnicamente para su consumo interno, pero ae 

reconoce que pueden contributr, en forma significativa, a .atisfacer las necesidades na

cionalea. Al aismo tiempo, estos .aricultores requieren insumo. menos co.to.os que per-

miten la ecoaoata de combustibles y de maquinaria, y utilizar intensivamente la tierra 

y la mano de obra. La experiencia ha de~atrado, ade .... que .i ae les proporciona re

curso. equivalentes, 10. pequeftos propietarios agrtcolas, asociado. a empresas produc

tivas, ellos pueden ser tan eficiente. c~ las explotaciones de gran escala en lo que 

se refiere a la obtenci6n de cosecha. de alto valor comercial. 

4. El apolo del Banco a la investisaci6n asrtcola aplicada. 

El afta 1974 marca una nueva etapa en la acci6n del Banco, en el apoyo a la investi

~ gaci6n aplicada a la agricultura y ganaderta de ~rica Latina. En el mes de mayo de es

te afta, el Directorio ejecutivo aprob6 la contribuci6n de un monto equivalente a 2 millones 
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de d6larea, en monedas nacionales, para contribulr al presupuesto ba.icoa de los Centro. 

Internacionalea de Inve.tigaci6n Agrlcola que ae localizan en Am'rica Latina: el Centro 

Internacional de ~joramiento de Malz y Trigo (CIMMYT), el Centro Internacional de ABri

cultura Tropical (CIAT) y el Centro Internacional de la Papa (CIP). Al haber autorizado 

estas accione., el Directorio del Banco demueatra el reconocimiento de la importancia 

que merece la inveatigaci6n agrlcola de alto nivelque se realiza en dicho. centrOI y el 

beneficio que los resultadoa de la miama pueden llevar a los paises miembroa del Banco. 

Sin embargo, en virtud de que la inveatigaci6n per !! no es suficiente, en Agosto de es-

te mismo ano, el propio Directorio Ejecutivo autoriz6 aumas adicionalea, nuevamente por 

un monto equivalente a dos millones de d6lares en monedas nacionales, para financiar en 

forma parcial aquellos programas de adiestramiento y de transferencia de tecnologla a 

lo. palaes que los miamoa centros, CIHMYT, CIAT y CIP, pudieran desarrollar en benefi-

cio de palaes de Am4rica Latina y del Caribe. 

4E> La deciai6n del Banco para asignar amplioe recursos a estoa programas de investi-

t gaci6n se base prtmordialmente en la confianza que el BID siente en los Centros Inter.a. 
, 

cionales de Inveatigaci6n Agrlcola y en la seguridad de que •• tos son instituciones que 

tienen una gran reaponsabilidad en la b4squeda de aolucione. para atacar problemaa del 

"hambre en el mundo. 

Los centroa internacionales mencionado. eatan financiados por los miembroa del 

Grupo Consultivo de Investigaci6n Agrlcola Internacional, del cual el BID es uno de ellos. 

Como resultado, el Banco siempre ha estado informado de la. necesidades de los pal.es en 

proceso de desarrollo re.pecto a las soluciones de los problemas de nutrici6n y produc -

ci6n agrlcola que ee le. plantean para mejorar la .alud de lo. ciudadanos y .us econoala. 

nacionales. Cada ano, desde su creaci6n en 1971, el Secretario del Grupo Consultivo ha-

bla urgido al Banco a considerar contribuciones a 108 requerÚDiento. de los progr .... ba • 

• icos y de capital de lo. centros internacionale., particularmente, de aquellos localiza. 

dos en Amarica Latina. Sin embargo, fuf haata 1974. cuando la Administraci6n del Banco 

decid16 rec~,ndar contribuciones formales en virtud de una clara definici6n de laa 
'¿ .. , Pc", 
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necesidades de tale. centros. 

El costo de lo. proar.... ba.ico. y de capital de los centro. internacionales ae 

investiaacian a¡rtcola en .wrica Latina. en su forma aprobada por el Grupo Consultivo 

para el ano de 1974. a,cendi6 a una .uma superior a lo. 13 millones de dalares, a la 

que el &ID contribuya con lo. dos aUlone. primeramente mencionados. 

La contribuci6n del Banco Mundial. que e. tambi'n muy importante. e. di.tribuye a 

e.cala aundial para cubrir la. necesidade. de todo. los centro. internacionales ya que 
< 

ex1a,te una necesidad e,paclfica de tale. recurso. por parte de lo. nuevos centro. que se 

e.tan iniciando en otras part.s del mundo. Desde el fin del ano pa.ado, se concluy6que 

el BID deberta apoyar los proar .... ba.icos y los fondoa de capital de los centros de 

,wrica Latina. a fin de acelerar el proce80 de desarrollo aartcola y pecuario de los 

patsea de la reaian. De becbo. 10. do. banco. a.ianan una alta tBportancia a estos pro-

ar .... y e8 de esperar que e.t. accl6n contln4e en el futuro. 

Por otra parte, .d .... de aceptar que el financiamlento de loa proaramas de inves-

tia.clan ba.lca de 101 centros internacionales merece l. mas alta tBport.ncla, .e reco-

noce que bay otras formas en que el Banco puede apoy.r proar .... que persiaan la acele-

raclan de la produccl6n de alimentos. SiLbien 10. centros internacionales pueden 10 -

ar.r re.ultado. de inve.tiaacian muy promisorio., es necesario bacer llea.r hacia los 

pat.es los resultado. de e.ta iuve.tiaaclan. Se considera que los centro. no babran 

cumplido totalmente su funclan, dentro del proceso de desarrollo, en t.nto noLbaaan 11e

lar a otros patses lo. re.ultados de sus actividades. Una nueva variedad' de trllo, de 

arroz o de papa, o un nuevo .i.tema de manejo aanadero, no tendran valor alauno ba.ta 

tanto lo. aaricultore. y lanadero. de los palaes en de.arrollo adopten: las nuevas .eal .. 

lla. y apliquen la. mejores practicas de manejo. De becho, 108 proar .... de transfere~ 

cia de tecnololta constituyen la siauiente etapa en el proceso de obtenci6n y aplicacian 

de resultados a nivel nacional. 
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Es un hecho reconocido dentro del BID que la promoci6n aceler.d. de 1. praducci'n 

agropecuaria en ~ric. Latina se h. venido foment.ndo princip.lmente a tr.v's de do. 

C> tiP08 de instituciones: Lo. Centro. Internacionale. de Investigaci6n Agrlcola, que ae-

t4an como centros de comunic.ci6n par. l. tr.n.ferenci. a nivel mundi.l de l.s innova. 

cione. en 1. tecnologl •• gropecu.ri. y l.. inatitucione. nacionales de inveatig.ci6n 

.grlcol.. El B.nco dese.pefta un p.pel ~port.nte en el .poyo de ambo' tipo. de inati

tucione., e.peci.lmente en virtud de .u. interrel.cione •• ctu.le. y futur... El inte

re. del B.nco en e.to' Centros no padra ser nunca a eapena •• del .poyo a la. inetitu-

ciones nacionales de investigaci6n .grlcola; este apoyo tiene que .er en adici6n al 

fort.lec~iento que el Banco hag. al •• inatitucione. n.cionale. de 8UB p.l.es mi .. -

bros. 

El Banco reconoce que l.s mejor •• en 1. producci6n de cultivo •• limenticios y pro-

ductos ganadero. dependeD, en gran parte, de 1. calid.d y c.ntidad de los servicio. que 

l.s inatitucione. nacionale. de sus pal.e. miembros ofrecen ala •• gricultore.. La c.-

pacidad de est •• instituciones nacionales de iavestigaci6n agrlcol. en 1. obtenci6n:de 

vsried.de. mas productivas de cultivos .l_nticios y productos ganadero. depende, a su 

vez, en buena _dida. del intercambio de informaci6n relacionada con la. t'cnicas de ln-

vestigaci6n y.;sus result.dos que tenga lugar entre las instituciones nacionales. asl ca ... 

. ao dentro y entre los propios p.bes. 

A trav's de muchos de sus pr'sta ••• el Banco h. ayudado a financiar el adies -

tramiento de profesionales de inatituciones nacionales de investig.ci6n .gricol.; ha 

financiado investig.ciones y equipo y ha colaborado en la org.nizaci6n y op,r.ci6n de 

progr .... nacionales de inve.tigaci6n y eatenai6n. Bn el ~ndice 1 .e pr.senta una 

lilta de p~.ta.o. que el Banco h. otorg.do • .ua p.l.es miembros p.r. el financiamien

to de proyecto. o subproyectos especificas de investigac16~'y extenai6n agrlcol.. En 

dicho .,-ndice padra not.r que. para e.tos fines, ae han concedido pr4.t .. s por un 

tot.l .uperior • 10' US$S4 millones para financi.r proyectos cuyo co.to total .e esti • 

.. • proximael_nte en US$l16 mUlone •• 

.J 
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11 Banco lnter ... ricano esti c01l8ciente d. que el CnoaT, el CIAT y el C'IP Son 

41> inatituciones .ltament. c.p.cit.d •• p.ra aejor.r la .ptitud del personal t'cnico pr~ 

fe.ional de sus p.l.e. aiembros .n el incremento de l. producci6n d. cultivos ba.lcoa. 

Isto. centros han venido de ..... ftando ese p.pel d.ntro del campo d.l .dieltramiento y 

de hecho, se conaid.ra que .1 .diestramiento de profesional ••• s una d. las met.s ma. 
~portant.s .soci.dal con los objetivos de investigaci6n. Adema., 10' r •• ultados de 

1. inve.tiaaci6n, ttl "p.quete d. tecnologf.." que •• desarrolla para cad. conjunto par. 

ticul.r de condiciones debe llegar hasta el aaricultor enaealndole a adoptar y a lograr 

el maximo d •••• tecnologl., en .u propio beneficio y .n el de .u prop~o pal •• 

Por otra p.rt., ~,.s funcione. de d.r apoyo pre.upue.tario a 10. proar .... de ln

ve.tig.ci6n, financiar el .di.strami.nto de profe.ionale. de l1l8titucione. nacional •• 

y prcaover los proar .... d. transf.renci. de t.cnoloaf.a, son .cciones que no lograra. 

lo. objetivos a.per.dos si no se .plica el crit.rio de ayud.r .1 fort.lecimiento i1l8ti~ 

tucional d. la. ampr •••• ld.l sector pGblico de .us pata.s miembro.. S6lo de •• t ... na~ 

r. la. i1l8titucione. nacionáles podrin e.t.r en c.pacidad de utilizar 10. nuevo. cono

cbaiento. y tecnologf. •• que producen 10. centros int.rnacionale., a.l como hacer uso 

y .provechar con ma. a~plitud a los profe.ionale. aejor .diestrados en b.neficio de 

los agricultores y g.nad.ros, principalmente, 10. pequefto. y mediano. quienes c01l8ti

tuyen la gran mayorla en el area latino ... ricana. Para tal efecto, el Banco e.ti en 

proce.o de identificar la. debilidades i1.'l8titucionales para lograr el establectaiento 

de verdaderos ".ist .... " o "paquetes" de investigaci6n, 'stos, por un lado, s~ benefi

ci.n a tr .... de lo. conoctaientos que .e generan en los centros internacionales de al

to nivel los cualea con.tituyen un. verdadera cadena de tranamiaian de conoctaiento. 

h.sta lleg.r a los pequeDos y medianos agricultores y que finalmente, logren 1. acele

ract6n de 1. producci6n a nivel nacional. 

Por 1 •• r.zoaes anteriore., el B.nco h. iniciado .u acci6n en esta dlrecci6n. Un. 

aisi6n de .sistaaci. t'cntca visit6 los patae. del Cono Sur de 1. ADl'ric. del Sur para 
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tr.t.r de establecer un programa cooper.tivo tnterinstitucional de invest1g.ci6n y trsns-

ferencia de tecnologl., princip.l_nte en materia de cereales. El infor.- de la misi'n 

en la que p.rticip6 un grupo de expertos internacionales, esta b.jo l. consideracian de 

1. Administr.ci6n del B.nco. Por otra p.rte, recientemente, "na mi.i6n compuesta ta_i'n 

por expertos internacionales, .sl coao por funcionarios del B.nco, visit6 108 p.lsesde 

l. Wric. Centr.l y Pana.t p.r. tr.tar de identific.r .quellos,progr .... priorit.riO. 

de l., instituciones n.ciona18s de ilWflstig.ci6n de esos pabes par. que, con 1 •• yud. 

de •• i.tenci. t'cnic. no ree~ols.ble, pued.n e.t.blecer verd.deros p.quetes de produc

ci6n de alimentos. En este 6lttaD caso. l. misi6n que vi.it6 eatós pal.ea, identific6 

como l. primer. priorid.d, en "'rica Central y P.na". l. producci6n de granoa b'sic08 

p.r. la producci6n de .limentos. Ea de eaperarse que, en un futuro cerc.no, varios paI

ses de l. regi6n presenten .1 Banco sus solicitudes de cooper.ci6n t'cnic. l.. cuale. 

recibirln 1. debida consideraci6n. 

s. Acci6n futpra del BID 

Todo lo anterior.-nte expres.do indica que el B.nco e.tl consciente de que su pa

pel en 81 apoyo 'á 1. investig.ci6n .gropecuari. en l. Wric. Latina ser' mucho mal iM

portante en los pr6xtmos .ftos de esta d'c.d.. En el dircurso pronunciado en Roma, It.· 

lia. el 8 d. Roviembre de elte .ao. ante la Conferencia MUndi.l de 1 •• Raciones Unida. 

sobre la AU .. ntaci6n, el Lic. Antonio Ortiz Mena, Presidente del B.nco Inter .. ricano 

de Des.rrollo. decl.r6 que: "en respuesta • los requertaientos.de 10' p.lses miembros • 

• nte 1 •• 1tuaci6n econ6mica del mundo .ctual, el Banco orientara sa acci6n énLel:¡futuro 

iu.ediato en el campo.srlco1a hacia los objetivos siguientes: 

1. Aumento de la producci6a de .limentos para consumo interno y el 

.. joramiento de nivel de ingrelos de 101 sectores rur.1es _di.nte 

su ocup.ci6n en .ctividades productivas; y 

2. Estfmulo. la produeci6n de .limentos par. l. exportaci6n. 

Teniendo en cuenta .stos objetivos, el B.neo asignarl su cap.cidad de cooper.ci6n 

t'cnic. y financiera d.ndo .tenei6n preferente • las lre.s 11guientes: 
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el de.arrollo rutal intep'ado, en aquello. lugares en 10. cuale. el Banco considera que 

puede cooperar ... e.trecnamente con 10. pa!.e. miembro. para aejorar la calidad y los 

niv.l •• d. vida d. la poblaci6n campe.ina; 

.1 asus y le. f.r¡&li,.nt •• que .e consideran como component •• esenciale. para .1 'xito 

de la d.noainada " r•vol uci6n verde", por 10 que el Banco continuara .stimulando la .. -

Jor utili,aci6n de lo. recur.o. hidrfulico. con prop6sito. m41tiple.; 

.1 ,,'ora!&.n~e de la ptqduct&y&dad y el aU!!nSo de la pr04ucci6n aar!cola que deben .er 

apoyado. con instalaciones de almacenamiento y comercializaci6n, instalaciones para pro

ce.ar alimento. a.í como para producir 10' insuao. e.enciale. incluyendo fertilizantes, 

pe.ticida. y .quipo de .. quinaria agrícola. Finalmente, 81 propio Pre.idente del BIP, 

en el .. ncionado foro internacional, indic6 que ".1 Banco darf en 10. pr6xtmo. afio. un 

fir.e apoyo a la. actividades relacionada. con la iave.tigaci6n aplicada en el campo de 

la agricultura, tanto a trav" de los c.ntro. internacional •• de Amarica Latina como de 

lo. inatituto. regional •• e inatitucione. nacionale.". 

) 



APBRDICEI 

IpfOFllci6p .obre 1. participaci6n del Baaco ea 1. promoci6n de la Invastis.ci6n 1 Exteaai6n en p.t.e. aieabros 

1 .. Pr'.t..,s que fiaaacian proyectos o subproyecto. espectfico. de Iave.tiaaci6n y Exteaai6n Agrlco1 .... 

P.ta No. Hiles psi 
Pd.tamo Monto pra.t.., Co.to proyecto Ejecutor' Objeto 

; 

Araentina 230/8' 8.900 13.100 lnatituto N.cional de '-Plic.r su c.pacid.d 0-

Tecno1oal. Agropecua- per.tiva y .celer.r asti-
ri. (INTA) vidad.s iavestia.ci6n., 

extenai6n .aiaate COUL'!"l' :-

trucci4n de edificios y 
labor.torio8 •• dqui.ici6n 
equipo. c.p.cit.cl6a y 
.sisteaci. t'caica. 

Co.t. llica 239/8' 2.500 4 .. 410 Ministerio Agricu1- Mejorar c.p.cidad MAG ea 
tura y Ganadert. iave.tiaaci6n y exteaai6a 

(HAG) .aropacuari .... di.nt •• s-
t.blact.iento Centros Aart-
co1.s "aional.s y Aaeaci.s; 
.. quinaria. equipo y 8.., -
vientes; especi.lb.cih 
de personal .. 

Ecuador 245/8' 2.200 3 .. 450 Instituto N.cional Aap1iar y _jorar capacid.d 
de Investia.cioue. operativa de 4 Estacioue. 
Aaropecuari.s Experu.nt.1es. _diante 
(INIAP) coaatrucci6n; adqui.ici6n 

.. quinaria, equipo y vebl-
culos; c.pacit.ci6n del per-
sonal t'cnico en el exterior 
, en el pata. 

~-------------------------------



Venezuela 260/SF 8.200 29.080 Ministerio Agricul- Aplicacian iuvestigacian 
tura y Cría (MAC) .ediante conatruccian 3 

nuevos Centro .. y Istacio-
nes Expertaentales y de 
la Eztenaian aediante crea-
cian 200 nuevas aaeneias y 
fortalecimiento del centro 
de capacitaci6n (CIABA) 

Paraguay 29S/SF 2.730 4.380 Kini.terio Agricul- Tecnificacian de la Agri-
tura y Ganadería cultura y Ganadería median-

te fortalectaiento investi-
gacian y eztenai6n y produc-
clan .e.il1as y reproducto-
res. 

Colombia 303/SF 12.S00 28.700 Instituto Colombia- Investicacian y eztensi6n. 
no Agropecuario Aapliacian dichas activida-
(ICA) des en 1L.centros y 41 nue-

vas aseneia. con inversiones 
si.ilares a pr'staaos prece-
dentes. 

Honduras 310/SF 2.800 4.300 Direcci6n Desarro- Ampliar y fortalecer inves-
110 aural Kini.terio tisaci6n y extenai6n agropa-
de Recursos Natura- cuaria, creando 2 nuevas s.-
les de. resionales, elevando nd-

_ro de ageneias a 64, a. -
pliando o creando 3 centros 
o estaciones experimentales 
y actividades de fomento como 
producci6n de se.illas y re-
productores. 

lepGblica 350/SF 6.100 12.400 Secretaría de Agri- Tecnificaci6n de la agricul-
Dominicana cultura y Univer.i- tura y Sanadería medtante es-

Sub total 45.930 99.829 dad "P.H.Ureaa". tablec1miento o mejoramiento 
14 Centros, Estaciones o Sub-
estaciones Experiaentales, 
28 nuevas asencias de exten-
si6n; un Centro de Capacita-
ci6n y un Centro de Repro- ..... 
ducci61l Ganadera-. 01 

~,x kM'; .4 
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2. Otros pr'stamos cuyos proyectos comprenden actividades de Investigaci6n y Extenai6n * 
BrasU 

BrasU 

252/SF 
ATP/Sr-l'11 

327/sr 

2.012 

3.000 

2.401 

7.500 

rundaci6n Rural 
Minas Gerais 

Coordiuaci6n de 
AGIPLAN Ministe
rio de Agricultu
ra. 

* Los montos que .e indican son 108 dedicados a e8tas actividades. 

Urusuay 375/sr 700 1.240 

Brasil 320/sr 2.500 5.000 

Subtotal 8.272 16.141 

Total !j( ':(i"c'~: ' 3';' 
general 54.202 115.910 

---------------------

Coadsi6n Honoraria 
del Plan Citrlcola 
Ministerio de Gaua
derta 

rINI!!I 

Estableciaiento de un Centro 
de Investigaci6n y entrena -
aiento y servicios de exten-
8i6n y capacitaci6n y especia
lisaci6n en el pals y en el 
exterior. 

luvestigaci6n en tecnologla 4e 
seaillas,mejoraatento e inves
tigacl6n en 8 cultivos. Adies
tramiento y perfeccionaa:l.ento 
de personal. 

rortalec~iento de la Estacl6n 
Experimental Citrlcola del Sal
to y precios de extenai6n a 
los productos cltricos. 

rortalectmiento de la E.,resa 
Brasilera de investigaciones 
agropecuarias, capacitacian 
de personal del pals y en el 
extranjero y a8istencia de 
consultores. 

3. Ad ... s de los proa.tamos precedentes, hay pcoyect08 en e8tudio de Chile. Nicaragua y Barbados y una aslatencia 
t'cnica para Guatemala. con lo~ cuales se fortalecerlan la. actividade8 de lnvestigaci6n y extenai6n de dichos 
palae8. 

--------.------------.---------!I Proyecto .speclfico d. un prf8tamo global. 

• 


