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FORWARD 

These recommendations were designed to help A.I.D. missions 
develop agricultural research programs to foster and sustain 
agricultural research capabilities in Latin America. 

The author of this paper is Margaret J. Sarles, working in the 
Division of Agriculture and Rural Development, Bureau for Latin 
America and the Caribbean, under contract with the State 
University of New Jersey Rutgers. Many people have made 
substantial contributions to the paper, beginning with Stephen 
Wingert, David Joslyn, and Malcolm Butler in the LAC Bureau. 
Its intellectual premises owe much to writings by and 
conversations with John Pino, Vernon Ruttan, Montague Yudelman, 
Barbara Nunberg, Carl Pray, and Reed Hertford, as well as to 
the many publications of the International Agricultural 
Research CenteJs,. particularly ISNAR. It is the product of 
extensive dis~ussion~.ana collaboration with the Agritultural 
Officers in LAC mi.ssio.ns. The guidelines have been reviewed 
and commented on by AID Is Research 'Affv i so'ry Counci 1, by 
knowledgeable individuals in other parts of A.I.D., by other 
donor organizations, and by respected academics. Their 
assistance and ideas are gratefully acknowledged. 

The guidelines were written out of frustration with the pace of 
agricultural development especially among poor farmers; out of 
awareness that the rise of international and regional research 
institutions offers a new opportunity to help stagnating 
national programs; out of concern that we avoid activities 
based on a "quick fix'' mentality rather than on steady progress 
towards institution-building; and, lastly, out of a conviction 
that the development and application of new technologies 
remains a critical element in agriculture and rural development. 

They attempt to incorporate what has worked best in public 
sector research with innovations that try to overcome some of 
the apparently endemic weaknesses of traditional research 
institutions. Aware of the complexity of the task, the 
recommendations of fer no panacea to developing nationai 
capabilities, but do offer alternative approaches and discuss 
when they might be most appropriate. 
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I. THE NEED FOR AGRICULTURAL RESEARCH 

A.I.D. has been committed to agricultural development in Latin 
America since the Agency was created in 1961. A central tenet 
of its strategy has been that sustainable development requires 
long-term investment in agricultural research, to provide a 
continuous flow of technological innovations appropriate to the 
countries we assist, to enable them to increase agricultural 
production and productivity. Because of its desire to foster 
sustainable development, the Agency has supported the creation 
and strengthening of indigenous research institutions in Latin 
America to continue to generate new technologies long after 
A.I.D. support has ended. 

The 1980's have presented a special challenge to our 
longstanding support of agricultural research institutions. On 
the one hand, the need for a system to generate agricultural 
technologies has probably never been greater. On the other 
hand, our recent project experience in Latin American 
agricultural research has been so frustrating that, regardless 
of the potential value of building research institutions, there 
are those who argue we should abandon the effort. 

Several trends in Latin America argue for greater attention to 
generating new agricultural technologies to increase 
productivity. First, in many countries there is a growing 
imbalance between the supply of agricultural products and the 
demand for them, with demand outstripping domestic supply for 
many basic products such as cereals and root crops. While it 
may be economically advantageous for LAC countries to import 
some food items, they could economically grow most basic food 
commodities, if efficient technologies were used. Second, in 
spite of high migration rates, the absolute number of people 
living in rural areas in Latin America and dependent on 
agriculture for their livelihood is increasing. Through the 
1970's, agricultural production grew by farming new lands. 
Now, the opportunities for extensive farming are severely 
limited; production gains must come from increasing the 
productivity of land already in use. New technologies become 
in essence a substitute for new land as a factor of 
production. Furthermore, to the extent that farming of new 
lands continues, the new lands often offer only marginal 
production gains, are more ecologically fragile, and may 
require new technology to make them exploitable. Research is 
needed tci prevent the degradation of ·the natural resource base 
threatened by population pressure and to make fragile lands as 
productive as possible. Third, agriculture is a dynamic sector. 
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In the 1980's, prices of many traditional Latin American crops 
such as sugar have fallen so low that cultivation is no longer 
profitable unless new technologies lower production costs. In 
addition, there may be a great potential for new crops, 
particularly fruits and vegetables for processing and for 
export. Continuing research is needed to develop appropriate 
varieties and efficient practices to maximize productivity, not 
only for the present commodity mix, but for future ones. 

In short, continuous agricultural research is essential for 
sustained agricultural development. Latin American countries 
themselves must develop the capacity to adopt, develop, and 
disseminate new technologies. 

There have been some spectacular successes of agricultural 
research investments in Latin America. To cite a few examples: 

Rice in Peru. Supported by a consortium of donors, 
Peru created the Instituto Nacional de Investigacion y 
Promocion Agropecuaria (INIPA) in 1981 to revitalize 
national agriculture. Within three years, it had 
developed and disseminated rice-related technologies 
to save labor in labor-shortage areas and new 
varieties of rice that increased productivity by 67 
percent. By 1984, in one area of the selva, 
production doubled from 30,000 to 60,000 tons; 
production in another Selva area rose from 10,000 to 
25,000 tons, and by 1987 may produce almost a third of 
Peru's total rice crop. 

Beans in Costa Rica. A combination of a CIAT bean 
research program and a new national bean program that 
integrated government and university research with 
extension, production, and marketing institutions has 
had a great impact on subsistence farmers, the 
principal beneficiaries, and led to record bean 
production. The benefit of this research has been 
valued at over $2.7 million in additional production 
alone. 

New varieties of Sorghum. A "Green Revolution'' in 
sorghum has occurred in Latin America, where r.ew 
hybrids have been introduced principally as animal 
feed. Production has tripled and quadrupled in a 
number of areas, especially Mexico and Argentina. 

Agronomic technologies in Honduras. Grain yield 
increases of 100 percent and more in the project area 
resulted from adoption of improved hillside farming 
practices as a result of the Honduras Natural 
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Resources Management Project. New technologies introduced 
through a Coffee Rust Project have increased coffee yields 
up to 400 percent in the project area. 

Even apart from single success stories, agricultural research 
has been an excellent development investment in Latin America, 
with rates of return estimated at about 30 to 40 percent over 
the past ten years. In spite of its potentially high payoff, 
however, Latin American countries seriously underinvest in 
agricultural research (Table 1). FAO has suggested a minimum 
target of one to two percent of agricultural GDP be spent for 
agricultural research. The average for Latin America and the 
Caribbean is .57 percent, about one quarter to one half the 
recommended figure. 
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II. RETHINKING TRADITIONAL 
INSTITUTION-BUILDING IN AGRICULTURAL RESEARCH 

A.I.D. has traditionally recognized the need for agricultural 
research investment. In 1987, the LAC Agriculture and Rural 
Development portfolio of $1.2 billion included approximately 
$111 million for agricultural research, about 9 percent of 
total expenditures. An additional $9.7 million in local 
currency funds also were committed to this work. Is the money 
programmed wisely? Even supporters of agricultural research 
have reservations about the impact of our traditional support. 
Too often, the time and money invested in building national 
agricultural research systems seem to have been wasted, given 
over to understaffed, underfunded, mismanaged organizations 
with limited constituencies. In spite of the millions of 
dollars spent in research, the systems often appear not to be 
sustainable. At present, some of the systems appear to be 
actually deteriorating, with personnel leaving and once 
thriving research programs no longer functioning. Once donor 
funding ends, so do many research activities. 

As a result, many A.I.D. missions are pulling away from their 
commitment. They appear to be considering two responses. One 
is to cut back their support of agriculture research. A.I.D. 
agricultural offices have reported iQcreasing difficulty in 
persuading missions to support long-term capacity-building 
projects in research. The second response is to do everything 
possible to work outside of existing institutions: creating new 
ones in or out of government; trying to develop research 
programs with no institutional support; or "buying" technology 
on a one-time basis from U.S. institutions. While this has led 
to some innovative and exciting programs in the short-term, in 
the long run the sustainability issues will rise again. 

What have been the major obstacles to building a sustainable 
capacity in agricultural research? Some of the difficulties 
are found within the countries themselves, others are 
substantially found within A.I.D. 's own processes of providing 
development assistance. 

A. LDC Obstacles to Building Capacity in Agricultural 
Research 

The need for research may be great, but the obstacles to 
creating internal capacity to generate needed technologies have 
been formidable. We can isolate five major difficulties in 
developing national agricultural research capabilities. 
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1. The countries AID now supports in Latin America are too 
small to mount large autonomous research efforts. While in the 
1960's and 1970's we had major programs in Brazil, Colombia, 
and other large Latin American countries, our support now goes 
primarily to the smaller countries of Central America and the 
Caribbean; in South America, we have programs only in Peru, 
Bolivia, and Ecuador. The size factor has several implications 
for developing internal research capabilities. 

First, many of the models of "institution-building" in 
agricultural research are based on developmental experience in 
large countries such as India, the Philippines, and Brazil; our 
attempts to duplicate such models in smaller countries have 
been as frustrating as our efforts to duplicate U.S. models of 
institutional development. Second, under the best conditions 
possible, the small countries supported by AID in Latin America 
would find it impossible to mount an independent agricultural 
research effort adequate to their needs. The small populations 
of these countries mean that even with excellent education 
programs, the absolute number of well trained agricultural 
scientists will be small. The agricultural production 
capacities of these countries are also limited by geographic 
size and conditions. Small production capacity (and therefore 
a small market for agricultural inputs) limits the 
attractiveness of research investment by the private sector, 
throwing still more responsibility onto public sector 
development. Even if two percent of GDP from agriculture were 
committed to agricultural research, an extremely high financial 
commitment (many times the current investment of many Latin 
American countries), in absolute figures, the money allocated 
to agricultural research would still be low. 

Annual government research budgets are often under $3 million; 
some are under $1 million. It is common to have fewer than 6 
Ph.D. 's and perhaps a dozen or so scientists with M.S. degrees 
working on agricultural research. In 1981, the International 
Service for National Agricultural Research (ISNAR) estimated 
the minimum annual cost of a single commodity research team at 
over $300,000 plus 40% for administrative costs. A.T. Mosher 
has argued that to be effective a single research team needs to 
include a minimum "critical mass" of five to eight agricultural 
science disciplines, with at least two scientists in each. 

The budgets shown in Table 1 illustrate how far the reality is 
from these "minimum effectiveness" estimates. With neither 
appropriate institutional models to follow nor the possibility 
of reaching "minimum conditions'' for effective research, 
developing internal research capacity can appear to be a 
fruitless endeavor. 
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2. New technologies often do not reach or are not 
appropriate for small, poor producers. Even though most public 
sector research in Latin America and the Caribbean concentrates 
on crops produced primarily by smaller producers, there is a 
technology bias in favor of larger, better capitalized 
farmers. While, in general, smaller farm plots have been more 
productive than large landholdings, many of the chemical, 
mechanical, and biological improvements in technology are more 
easily adopted by large producers, widening the disparity in 
income and increasing inequality. Medium to large farmers have 
better access to credit and other inputs necessary to adopt a 
new technology quickly. Their organizational and political 
linkages are also better than those of small landholders, and 
they have a disproportionate influence in setting national 
agricultural research objectives. Furthermore, it has 
traditionally been easier to disseminate research results to, 
as well as receive feedback from, large farmers. There have 
been efforts to change this situation--for example, the 
Instituto de Ciencia y Technologia (ICTA) in Guatemala, the 
Instituto de Investigaciones Agropecuarias de Panama (IDIAP) in 
Panama, and the Instituto Superior de Agricultura (ISA) in the 
Dominican Republic- but these have had mixed success. The 
Foreign Assistance Act of 1961 required, and the Kissinger 
Commission ~eport on Central America strongly recommended, that 
AID's development program be focused on the rural poor. 
However, to make a research system responsive to those people 
who are least organized, most isolated, and often least aware 
of the possibilities of agricultural research, is a task that 
has not been easily accomplished in any country, including the 
United States. 

3. Most national agricultural research institutions are 
weak, and the problems of reforming them seem intractable. 
Even in relatively weak systems, some productive research 
occurs. However, public systems are often characterized by the 
following: 

- low salaries and lack of incentives to attract and 
retain qualified researchers. Personnel systems are often tied 
to overall government civil service regulations. 

- a "political" rather than "scientific" or economic 
orientation towards setting the research agenda, ~illing 
important positions, and coordinating with extension services. 
The average tenure of a Research Institute Director is short. 

- lack of management leadership, so that priorities are 
often not established or not enforced. 

- lack of integration between public and private sector 
research, and among research, education, and extension units. 

These characteristics are all conditioned by factors outside 
the research organization, and relate to the general political 
and administrative environment of the country. 
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Changing them is therefore not a simple matter of only 
proposing internal reforms, but is a complex and long-term 
effort to find ways either to circumvent the environment or to 
work for change of the wider political environment. 

4. National government funding for agricultural research is 
unpredictable year to year and consistently too low. While the 
absolute level of governmental funding for agricultural 
research is low due in part to the small size of the country, 
the level of relative commitment to agricultural research is 
also low. Legislatures have been unwilling to allocate 
sufficient funds for research. The economic depression many 
countries have experienced for the past five years has been one 
critical factor. Some countries have found themselves back at 
the same level of ~ capita GDP they had reached twenty years 
ago. In this economic climate, scarce resources are unlikely 
to go to new initiatives, particularly endeavors that will pay 
off only in the long-term. 

In addition, the organized political constituency that favors 
greater allocations to research is small, since most small 
farmers have not seen the benefits of research themselves. 
Often, a governmental research organization in the Ministry of 
Agriculture does not receive the already low funding allocated 
it by the legislature. Funds are reallocated to other 
agricultural priorities, to other sectors, or simply not 
spent. Operating expenses are so low that vehicles, 
laboratories, and experimental fields cannot be adequately 
maintained. From year to year, funds received may vary widely, 
making research planning an interesting theoretical exercise, 
since funds for implementation are unpredictable. 

5. The countries lack the trained human resources to carry 
out a sustained agricultural research program. Neither private 
nor public research efforts can flourish when there is a 
scarcity of trained researchers and research managers. 
National universities have limited capacity to fully develop a 
cadre of researchers, and on-the-job training opportunities are 
often inadequate. The constant. turnover of personnel means 
that even with a training program, many positions will.be 
filled by inexperienced people. The level of training which 

,must be indefinitely maintained requires high recurrent costs. 

B. A.I.D. Obstacles to Building Capacity in Research 

Even in the face of these severe fTustrations, A.I.D. in Latin 
America has maintained a large portfolio of projects with major 
agricultural research components (Table 2). This is a strong 
indicator that A.I.D. missions perceive the importance of 
agricultural research. At their last conference in 1986, the 
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agricultural officers formally documented their support for 
greater emphasis on agricultural research. In addition, A.I.D. 
as a whole continues to support institution-building and 
long-term research. Nonetheless, there are tendencies in 
A.I.D. working against continuing to support agricultural 
research in Latin America. 

1. A.I.D.emphasizes the private sector as the principle 
means of development. Agricultural research is an activity 
that involves both the public and private sector, but at the 
present stage of development in A.I.D.-supported countries, the 
public sector is clearly the principal actor in research. If a 
decision is made in a mission to work almost exclusively with 
the private sector, support of long-term agricultural research 
will probably not be a priority, regardless of its importance. 

2. A.I.D. LAC is encouraging an export-led agricultural 
development strategy, rather than a food security strategy. 
The A.I.D. priority corrunodities are changing from basic grains 
to "nontraditional" exports. Many A.I.D. countries, on the 
other hand, continue to emphasize research of the corrunodities 
produced and consumed by the vast majority of small producers. 
Even if they wished to modify their programs, research 
expertise cannot always easily be switched to a new set of 
corrunodities. 

3. In spite of the general corrunitment to long-term 
institution-building, there is an operational tendency toward 
short-term, highly visible projects. This is often 
incompatible with institution-building generally and to 
agricultural research specifically. Building a science and 
technology capacity in agriculture seems far removed from 
direct action to improve incomes and employment. In addition, 
the LAC desire to establish "goals" and "benchmarks'' can push 
programs towards projects with quantifiable indicators of 

·progress. Furthermore, perhaps in Latin America and the 
Caribbean more than in other regions, AID programs are· under 
pressure to focus on rapid results given the.need to achieve 
short term improvements of incomes and growth. Research is to 
some degree a probability game. La~ge rewards will come from a 
wise investment in agricultural r~search, but the exact nature 
and timing of a breakthrough ar~*riot predictable, and not 
easily squared with annual quantifiable indicators. 

In short, while there has been substantial support for creating 
the capacity to provide agricultural research in Latin America 
and the Caribbean, there are factors within the countries we 
support and within A.I.D. itself which discourage additional 
funding at present. • 
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III. PROPOSITIONS FOR 
AGRICULTURAL RESEARCH GUIDELINES 

The need for a sustainable and dynamic agricultural research 
system has been documented, as have the difficulties in 
developing such a system. These guidelines are an attempt to 
reorient agricultural research institution-building, centered 
around the following propositions: 

A. For sustainable agricultural development, we need a system 
that can continually introduce new and appropriate 
technologies This requires attention not only to the 
scientific and managerial aspects of the research system, 
although such attention is essential. It also means creating 
systems that will provide a steady supply of trained 
researchers, managers, and resources into agricultural 
development. A successful, sustainable research system cannot 
be developed in isolation from organizations of agricultural 
research, extension, education, training, and financing. 

B. Agricultural research and technology development are 
international in scope. One of the most efficient methods of 
developing a national technology management system is to tap 
into the work done outside one own's country. The fewer the 
national resources, the greater the need to explore an 
outward-oriented research strategy. 

c. National governments must be willing and capable of taking 
responsibility for setting national research priorities and 
ensuring they are met. Even with strong private sector 
research programs and collaboration, governments should be 
concerned about developing scientific and management 
capabilities in agriculture. 

D. Without the active collaboration and support of farmers and 
agriculture-related businesses, agricultural research and 
dissemination programs cannot succeed. Governments need to 
develop strong research constituencies, use private sector 
groups to implement their own programs when possible, and 
encourage private sector research and extension independent of 
government activities. 
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RECOMMENDATION ONE: IMPROVE EXTERNAL LINKAGES 

A.I.D. should develop and strengthen linkages between external 
research groups and national researchers. National research 
organizations should heavily rely on collaborative research and 
on accessing technologies developed elsewhere. 

The major sources of technology outside the country include 
international and regional research centers, universities, 
other national research centers, and international firms. 
These groups can provide basic and applied research to a 
country which has limited internal capacity to carry out 
research. The objective of developing linkages with these 
external groups is not to make a one-time transfusion of 
technical assistance-to solve one problem. The objective is to 
institutionalize ties so that there is a continuing flow of new 
and appropriate technology entering the country. Single 
applications of foreign "technical assistance" will not do the 
trick. 

The importance of each of these actors and the range of 
activities undertaken will vary depending on national 
conditions. However, the main mechanisms for implementing this 
recommendation include the following: 

1. AID should support research networks. 

The purpose of networking is to use already existing research 
resources to their fullest capacity. Networking includes many 
institutional arrangements, from sharing of knowledge and 
publications among groups, to informal research networks, to 
full-fledged collaborative research. Networking can be 
established between individual researchers or between 
institutions. It can be an effective mechanism for generating 
and disseminating technology among researchers, extensionists, 
and/or educators, or for increasing their skill levels. When 
those in a network develop a common research agenda and 
allocate research responsibilities among national researchers, 
they help build a common knowledge base. The more limited the 
capacity to undertake research, the more important networking 
is to access technology from other sources. Finally, through 
an implicit multilateral commitment to participate in a 
network, greater stability of national research funding may be 
achieved. 

Networking 
research. 
( IARC' s) I 

de Maiz y 

is not a new concept in Latin American agricultural 
The International Agricultural Research Centers 

particularly the Centro Internacional de Mejoramiento 
Trigo (CIMMYT), the Centro Internacional de 
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Agricultura Tropical (CIAT), and the Centro Internacional de 
Papa (CIP), all located in Latin America have established 
linkages with most countries to conduct trials, undertake 
training, and provide technical assistance to national 
programs. Most of this networking, however, is to support the 
IARCs' own research agendas. One of the most promising 
networks is PRECODEPA, a potato network in which nine Central 
American and Caribbean countries and CIP participate. Funded 
by the Swiss government, it has worked successfully in Latin 
America for the past eight years, introducing new varieties and 
techniques and raising potato productivity. The Interamerican 
Development Bank is currently funding agricultural research 
networks for the Southern Cone countries and the Andean 
countries. A.I.D. is helping develop an agricultural network 
project in Central America. 

At the highest political level, the national governments of 
A.I.D.-supported countries have endorsed networking. In 
addition to governments in the Southern Cone and Andean regions 
which are already in network programs, the Ministers of 
Agriculture of Central America, Mexico, the Dominican Republic, 
and Panama (CORECA) have formally supported the development of 
networks for the Central American region. Similarly, the 
Permanent Secretaries of Agriculture of CARICOM have been 
developing a proposal for donor financing of a regional 
agricultural network for the Caribbean nations. 

At a bilateral level, A.I.D. missions can encourage national 
research programs to undertake or expand networking. In the 
United States, the national government has very successfully 
encouraged networking among the states by setting aside a 
certain percentage of its funding for state research programs 
that can only be used for that purpose. A.I.D. missions could 
set similar conditions, requiring, for example, that 15 percent 
of its project research funds be spent on network-related 
activities. In any case, there should be adequate national 
funding for regional conferences, training, visits, and 
communications. 

Beyond bilateral programs, A.I.D. can also support networking 
through regional activity. Networking projects inherently lend 
themselves well to a regional approach, particularly if donors 
jointly develop them. A.I.D. should help fund, in 
collaboration with other donors where feasible, the development 
of new regional networks. These may be based on commodities or 
problems such as environmental degradation or extension. 
Regional projects have more freedom to develop a free flow of 
scientific information and technology across countries than 
bilateral projects. 
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2. AID should encourage greater use of regional and 
international research organizations. 

Two regional agricultural research organizations work with 
A.I.D. LAC countries. The Tropical Agricultural Research and 
Training Center (CATIE), based in Costa Rica, works primarily 
in Central America, and the Caribbean Agricultural Research and 
Training Center (CARDI}, based in Trinidad, works with the 

.Caribbean countries. CATIE provides training and technical 
assistance, and supports some in-country national research. 
CARDI works with much smaller countries, and carries out much 
of the research the national governments cannot undertake. 
Both have received extensive funding from A.I.D. and other 
donors. Both, however, have had difficulty in gaining 
long-term support and financial commitment from the national 
governments they serve. 

The research activities the regional centers can carry out 
include receiving material from the international centers and 
further testing and selecting material (intermediate research); 
providing central locations for germplasm collections, 
laboratories, and other infrastructure that would be 
inefficient or too costly for individual countries to support; 
providing the critical mass of researchers necessary to attack 
a research problem; providing technical assistance and 
researchers who can be assigned to work in one country directly 
on a specific research problem; providing training and 
education for researchers; and, in general, carrying out any 
research activity which requires a larger scale effort than can 
be done by an individual country. The need for and potential 
of these organizations is great. 

A.I.D. can strengthen regional centers to some extent through 
bilateral programs. It can fund researchers and extensionists 
who wish to take regional training programs, assure that 
national research programs link with regional programs, and 
urge that national governments contribute their quotas to the 
funding of regional centers. 

As in networking, however, strengthening regional research 
centers can most efficiently be done at a regional level, both 
financially and administratively. A.I.D. funding for CATIE and 
CARDI is now limited to discrete projects undertaken by the 
ROCAP and RDO/C missions. It may be appropriate to begin 
thinking about a longer-term development perspective, with 
A.I.D. providing some o~ the core funding for these 
institutions, similar to its commitment to the IARC's. The 
subregional missions may be the appropriate vehicle for such 
assistance, or, given the benefits that every LAC country can 
reap from regional research, funding may more appropriately 
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come from LAC regionally out of Washington. The LAC Bureau 
needs to analyze how it can best finance regional research 
efforts, and the most effective ways of administering its 
support. 

A.I.D. can also encourage even closer linkages with the 
IARC's. At present, the Agency provides approximately 
one-quarter of their core funding. A.I.D. has been an 
enthusiastic supporter of the IARC's. The three centers 
located in Latin America have already established close ties 
with most national programs, with extensive training programs 
and short term technical assistance. However, in contrast with 
A.I.D. missions in Africa and Asia, A.I.D. missions in Latin 
America have worked relatively little with the centers to 
strengthen bilateral programs. 

This appears to be changing gradually. Missions have increased 
their funding for reseaic~ training at the IARC's, and several 
have worked directly with ISNAR, the center charged with 
helping strengthen national research systems. ISNAR has been 
active in the Dominican Republic, Ecuador, Peru, and other 
countries where A.I.D. is supporting agricultural research. 
More collaboration between the Missions and the centers would 
clearly be beneficial to both. Joint funding of programs to 
improve research and research capacity-building at the regional 
levels is one possibility. In addition, there are some IARC's 
which have virtually no presence in Latin America; contact 
between them and national research groups could be encouraged. 

3. AID should maximize the use of U.S. and LDC universities in 
developing sustainable research programs. 

Missions in Latin America and the Caripbean have pointed out 
that U.S. universities have certain key advantages over other 
institutions in carrying out agricultural research projects, 
particularly where institution-building is important. Over the 
years, A.I.D. missions in the region have helped establish 
long-term relationships between a number of Title XII 
universities and LAC countries. One of the best-known and most 
successful collaborations was in Brazil, where four Title XII 
universities were paired with four Brazilian' universities to 
help set up the first graduate programs in agriculture. Even 
today, years after A.I.D. support has ended, collaborative 
research and informal networking continue. Similarly, Texas A 
& M has worked for over two decades in the Dominican Republic 
and North Carolina State has been working in Peru. These 
successful linkages are evidence that networking and 
collaborative research programs can be highly productive. 
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In addition, A.I.D. supports Collaborative Research Support 
Programs (CRSPs) between consortia of U.S. universities and LDC 
research institutions. At present, there are CRSP activities 
in Costa Rica (stock assessment), the Dominican Republic 
(sorghum/millet and beans and cowpeas), Ecuador (beans and 
cowpeas), Guatemala (beans and cowpeas), Honduras 
(sorghum/millet, beans and cowpeas, aquaculture), Panama 
(aquaculture), Peru (small ruminants, soils), and with CARDI 
(peanuts). CRSP and CRSP-like activities are a potent 
potential source of new and appropriate technologies, and the 
missions should make full use of them. At the bilateral level, 
new contracting procedures, such as Technical Support to 
Missions, can make university collaboration easier. In 
addition, the bureau needs to examine critically the process of 
linking present CRSP research to other Latin American 
countries. This lack of linkages is perhaps the greatest flaw 
in the current CRSP program in Latin America. Direct bilateral 
linkages are one solution. In addition, where there are 
regional networking possibilities, CRSPs should be incorporated 
into them. 

There may be other potentially important but as yet unexplored 
ways of gaining better access to U.S. university and 
governmental research: accessing data banks, encouraging U.S. 
training on a regional level, and improving professional 
journal development in Latin America, for example. These 
should be further investigated. 

Developing the capacity to use international sources of 
technology generation and to participate collaboratively in 
research efforts is not a simple task. Perhaps the greatest 
challenge is to develop management and research capacity at the 
national level that recognizes the value of an 
externally-focused strategy and can orchestrate the many 
elements of such an endeavor. Traditionally, the main task of 
national research institutions has been to conduct research, 
with little attention paid to linkages either on the research 
or extension side. In this strategy, however, the management 
of research becomes as important as the research itself, since 
much of the generation and adaptation of research will occur 
elsewhere. The potential gains of a more externally focused 
system argue for an intensive effort to grapple with th2 tough 
problems of managerial change. 
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RECOMMENDATION TWO: SUPPORT GOVERNMENT RESEARCH PROGRAMS 

A.I.D. should continue to support public sector research 
organizations concentrating on management and organizational 
reforms. 

The last section noted that the most difficult task ahead is to 
strengthen organizations so they can carry out collaborative 
research efforts. The IARC's have made this point many times: 
without strong national programs, the results of IARC research 
cannot be adequately disseminated, nor adapted to local 
conditions. 

National research systems in Latin America, and throughout the 
world, are dominated by government research. While private 
sector participation is important, and, as has happened in the 
recent past in the United States, can be even larger in total 
investment than government expenditures, in the early stages of 
institution-building the government efforts are critical. As 
technologies show their profitability in the field, and the 
general level of scientific and technological development rises 
and is sustained, firms become willing to invest and become 
partners in selected aspects of research and diffusion. 

In Latin America, there are a number of specific reasons to 
expect the government to play a lead role in agricultural 
research, in addition to the fact that at present there is in 
many cases no developed private sector willing to assume the 
primary research burden. 

First, public sector research programs should be focused on the 
commodities that contribute most to GDP and to small farmer 
incomes. The private sector, in contrast, is strongly 
motivated by the financial profitability of a particular 
investment and does not make its financial investment decisions 
based on the overall impact of a nation's development. Thus 
private sector research fills an important niche but does not 
substitute for public sector supported research. 

A second reason for the dominance of the public sector is the 
structure of agriculture itself in Latin America. The ~ajority 
of farmers are poor and have access to only small plots of 
land. They are often difficult and costly to reach. Moreover, 
the technologies they choose tend to be the least expensive, 
and the input levels they are capable of making (in seed, 
fertilizer, etc.) are low, so they are usually not the group 
from which a private firm would expect to make the greatest 
profit. 
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Relative to other investments the private sector can make, 
agricultural research has other significant drawbacks. For 
example, it is often difficult for a single firm to capture the 
profits of an investment in agricultural research. It is too 
easy for other groups to act as ''free riders." A recent 
example of this is banana research in Honduras. United Brands, 
which operated one of the foremost banana research 
organizations, decided to end its operation because other firms 
captured the profits from the research without making large 
research investments themselves.· This is probably the single 
most important reason that agricultural research has not 
attracted significant private investment. In addition, the 
payback period in agricultural research is slower than in many 
~lternative investments. Most quantitative studies estimate a 
minimum gap of six or seven years before research gains begin 
to translate into significant earnings. Historically, 
multinational firms, particularly, have been able to find 
investments where the payback is quicker, and the risks 
therefore considerably reduced. Finally, the initial 
investment in research is usually quite high, eliminating most 
firms as potential investors. For these reasons, the 
governments in Latin America will continue to carry the primary 
responsibility for agricultural research for some time to come. 

The government must be able to establish research priorities, 
set and enforce a research agenda, attract and retain qualified 
personnel, and obtain and disseminate appropriate 
technologies. A regional strategy should re~ognize that each 
country's situation is different. The orga~ization of research 
must reflect this uniqueness and be appropriate to its 
political/administrative environment. In some cases, research 
can best be coordinated and managed within the Ministry of 
Agriculture; in other cases, a semiautonomous institution or a 
completely private organization may make more sense. Questions 
such as the relative importance to be given to regional and 
local research stations, or the degree of on-farm versus 
station research, will have to be addressed through a country 
assessment. 

However, there are specific elements of A.I.D. assistance which 
can help or hinder development of sustainable research systems. 

Will A.I.D.'s commitment to agricultural research be long 
enough to expect that the institutions have the support to 
survive without further outside assistance? Does the 
assistance help solve on a permanent basis the funding of the 
research? Does the assistance help develop on a permanent 
basis a constant influx of new qualified scientists into the 
system? Does the assistance look at the entire process of 
technology generation and transfer, rather than just one part 
of it? These are basic questions that will determine the 
sustainability of research programs. 
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1. A.I.D. support for agricultural research should be long 
term. 

Research projects or project components should generally be 
funded for longer periods than most other projects; ten years 
with refunding possibilities after that initial period, may be 
an appropriate target in many cases. 

The potential return on investment in agricultural research is 
extraordinarily high compared with the potential return of 
almost any other investment in agriculture. However, this 
return does not come quickly. Even the studies which have 
shown extremely high rates of return use a lag time between 
initial investment and large scale returns 0f seven years, and 
in many cases the returns take even longer to reach. The 
system must be supported long enough to bring in results. 

It also takes time to institutionalize capacity to manage and 
undertake research. Most of the national research centers in 
Latin America are relatively young by international standards 
-- often less than 20 years. Those which are considered 
successful have had the time to develop excellence. 

2. A.I.D. should balance its support of agricultural research 
between core support and project support that is tied to a 
limited objective, so that the stability of the institution is 
not undermined by shifting, short-term objectives. Most of the 
organization's budget -- perhaps 75 percent as a general target 
-- should be financed through core funding. 

Overall budget support for research often seems less attractive 
to donors because it is long term, and emphasizes training, 
management, organizational development, and support for 
laboratories rather than direct and irrimediate impact. 
Particularly in an A.I.D. climate which looks for development 
results within one or two cropping cycles, concentrating on 
developing a stable, well-trained and well-organized research 
system is not an easy task. In the long run, however, it is 
the only way to assure continuous productivity increases and 
appropriate, timely new product development. Donor agencies 
have often complained that it is difficult to work with 
regional or national institutions that they have funded for 
many years. Ironically, it is at times the donors themselves, 
by tying research efforts to short~term projects, who have 
severely exacerbated the institutional problems of the research 
organizations. This becomes a vicious cycle of diminishing 
support and failing collaboration until the organizations can 
no longer operate at all. 
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Contracting for specific research results has some short-term 
appeal. It includes few infrastructure costs, little training 
and no responsibility for what happens after project funding 
ends. There is an important place for project funding, and in 
some circumstances it can act as an incentive for researchers, 
as well as support research in areas that have been identified 
by the national governments as high priorities. Yet, in the 
long run, extensive dependence on short-term contracts severely 
weakens a group's capability. Evaluations of CATIE and CARDI 
have pointed to this as a key weakness in developing their 
capacities to fulfill their own objectives. A.I.D. 's impact 
evaluations of agricultural research institutions worldwide 
have come to the same conclusion. Project funding which skews 
activities toward limited short-term objectives exacerbates an 
organization's instability and unpredictability. Salaries are 
tied to a particular project, so that a cadre of long-term 
qualified researchers cannot be retained. In an effort to keep 
money flowing from donors, the research organizations agree to 
take on projects that are not national priorities, thereby 
distorting a rational research agenda for the country or 
region. Maintenance of basic facilities, such as libraries and 
laboratories, cannot be sustained, and ultimately the decline 
of these facilities affects the quality of the research. 

Reforming public sector research organizations to solve 
permanently the critical problem of core funding would be a 
significant achievement in building good research institutions. 

One option is to establish trusts or endowments. A.I.D. cannot 
use dollar funds for this purpose, but can use local currency 
generated through the PL480 Program, other commodity import 
programs (CIP's), and cash transfers. In 1988, A.I.D. 's PL480 
food program in Latin America will generate the equivalent of 
approximately $215 million in local currency. A portion of 
this could be designated to set up an agricultural research 
trust to spur technological advancement in agriculture. 

Endowments or trusts based on the current levels of PL480 funds 
in many countries would be large enough to pay operating 
expenses for current research organizations for the next ten 
years, and perhaps indefinitely. For example, if a country 
received $10 million per year of PL480 for three years ($30 
million), and invested half of that in an interest- bearing 
fund for agricultural research, the country might have a 
continuous flow of $3 million a year for research, considerably 
more than the current total research budget for most LAC 
countries. 
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In addition to setting up agricultural research trust funds 
with local currency, missions should concentrate on finding 
other groups to help finance a trust. This might include 
supporting efforts to seek other donors, including private 
international companies, development assistance agencies, 
philanthropic organizations, and national business groups. 
When appropriate to national conditions, this search for core 
funding should extend to the national government itself, which 
could set aside funds for financing a trust, and to commodity 
groups which benefit from the research. 

3. A.I.D. should be flexible in its use of grant funding and 
loan funding to support agricultural research. 

Under some conditions, it makes better sense to fund research 
through grants rather than loans. Most L.A.C. projects in 
agricultural research are funded through grants, in part 
because they rely heavily on U.S. technical assistance. There 
are other circumstances under which grants also are 
appropriate. One is during periods of severe economic 
difficulty, when, to ensure the continuity of a research 
system, a grant is necessary. A second is during the initial 
phases of developing a functioning research system. In the 
initial years, there is often much experimentation with new 
methods and organizations, where grants are appropriate. In 
addition, it takes years before the benefits of agricultural 
research are clearly seen and steadfastly supported by research 
beneficiaries, and to convince Ministries of Finance and other 
governmental units of the importance of long-term research. 
These groups often impose obstacles to quick program 
implementation in research. Grants allow time to develop a 
constituency by showing _the success of research, and are 
usually less controlled by governmental financial units, since 
the funds do not have to be repaid. 

4. When A.I.D. encourages producers to move towards new 
commodities, it should make an investment in research in those 
commodities if necessary. 

To keep agriculture a dynamic and developing sector, research 
must keep abreast of important changes in cropping patterns. 
As A.I.D. encourages diversification away from sugar cane and 
other less profitable crops, one important element of its 
program should be support of research on alternative crops, and 
creation of a system for continuously supplying new 
technologies needed for their further development. A one-shot 
infusion of expatriate technical assistance is not enough to 
sustain productivity in the long run. If strong producer 
groups emerge in these new crops, they can be encouraged to 
take on the kinds of research responsibilities that the older 
producer groups in traditional crops have profitably assumed. 
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5. A.I.D. should support efforts to prioritize research in 
accordance with overall national objectives. 

In a small system, setting research priorities is essential. 
ISNAR, IFPRI, and other centers which assist national research 
institutions have argued this forcefully. The dissipation of 
very limited research funds among a multitude of commodities 
and programs has resulted in inadequate resources for any 
research in many national institutions. 

The cost of one agricultural researcher (with support staff and 
facilities) is usually estimated as about $100,000; in 
livestock research, where costs are higher, the estimate is 
about $200,000. In a small poor country, a governmental 
agricultural research budget may not exceed two or three 
million dollars--in other words, not be able to support more 
than about 10 research scientists. This problem may be 
somewhat mitigated by better use of research networks, which 
allow more efficient use of fewer resources. But the smaller 
the system, and the fewer the resources, the more difficult and 
necessary are the research choices. 

There are powerful forces encouraging research organizations to 
add more and more research "priorities." Politically, one of 
the few ways a research organization can build support for 
itself among producer groups and other interest groups is by 
adding new commodities and programs to its agenda. In 
addition, donors can exacerbate the problem by supporting 
research based on their own criteria, rather than on a common, 
thorough, economic analysis of priority alternatives. Finally, 
institutions may begin a new research program as a means of 
capturing public attention and mobilizing new support. As a 
result of these pressures, the research priorities begin to add 
up; one LAC country currently lists seventeen priority 
commodities. It is impossible to undertake adequate research 
in so many areas. 

The process of establishing research priorities is complex, but 
the potential economic rewards are great. There is a 
burgeoning and quite specific methodological literature on how 
to evaluate and establish priorities, but it is often not used 
by research planners and donor agencies. At present, many 
countries continue to rely primarily on consultations with 
agricultural scientists to determine priorities. If A.I.D. 
economic analyses of projects with an agricultural research 
component are carried out well, using the specialized economic 
tools available in this sub-field, the information generated 
should be of great help to all research organizations in the 
country. This would be an important contribution to planning 
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and policy-making. Understanding the importance of 
"maintenance research" on important commodities, rather than 
constantly shifting research priorities, is one probable result 
of such an endeavor. 

6. A.I.D. should concentrate on improving the organization and 
management of research institutions. 

The problem of management goes beyond skilled administrators to 
the structure of the research organizations themselves. 
Typically, private sector groups undertake little research, and 
the agricultural sector must rely on a governmental institute 
under the Ministry of Agriculture. The institute is often 
headed by a political appointee, rather than a scientist or 
science administrator; personnel matters are controlled by 
government practices of low, noncompetitive salaries and 
burdensome hiring and firing procedures; and funding is kept 
unpredictable--and often not forthcoming--as funds wend their 
way slowly through layers of bureaucracies in finance 
ministries, planning ministries, and agricultural minist~ies. 
Incentives to retain good researchers 3nd encourage top-quality 
research are poor. There is little participation by outsiders 
and little coordination with extension activities. 

Organization reform can in part be addressed through policy 
discussions related to reform of the agricultural sector or 
reform of the public sector generally. There is a full panoply 
of institutional reforms to consider. Reforms might include 
the development of organizational alternatives to Ministry of 
Agriculture research units, the development of joint 
public/private agricultural research councils, changes in 
financial systems, and so forth. Specific recommendations on 
how to develop organizations linked to farmers, educational 
institutions, and other research constituents are developed in 
the last two sections of this paper. As in any institutional 
reform, A.I.D.'s strategy should be based on the country's own 
commitment and realistic possibilities of success. 
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RECOMMENDATION THREE: IMPROVE EDUCATIONAL PROGRAMS 

A.I.D. should emphasize the strengthening of human resources in 
agricultural research and research management. 

No research system can become self-sustaining without 
developing a pipeline of qualified researchers, extensionists, 
and managers coming into and up through the system. This is a 
critical requirement 0f any research system, regardless of its 
organizational form. Unfortunately, it is one of the basic 
conditions of sustainability that is often not fulfilled. The 
number of adequately trained scientific personnel is inadequate 
to the task. The level of education is too low, the education 
offered is often too theoretical, and the opportunities for 
skills upgrading are limited. On a national scale, given the 
level of political and institutional uncertainty in many LDC's, 
perhaps the most lasting contribution that A.I.D. can make to 
research is to improve the scientific human resource base. 

At present, some of the difficulty of developing a qualified 
cadre of workers in science can be attributed to 
organizational, particularly incentive, problems. But behind 
this lies the important structural problem of developing 
adequate educational institutions to meet the need for 
qualified people. Agricultural colleges, graduate schools, and 
technical schools are generally not providing the trained cadre 
of scientists and administrators needed to develop national 
research capabilities. Much more effort therefore needs to be 
expended on education and training programs. 

The linkages between research organizations and educational 
organizations are weak. This problem is much more severe in 
Latin America and the Caribbean than it is in the United 
States, because the organizations of research and education 
differ greatly. First, historically in the United States the 
university has been the fulcrum of agricultural research, 
extension, and educational activities (although other 
organizations also carry out these activities). In contrast, 
the model in Latin America and the Caribbean has been a major 
research unit separate from agricultural education and 
extension, usually situated under a Ministry. There is less 
natural interaction in this system, so that formal ways of 
developing student and faculty contact with researchers and 
extensionists need to be found. Second, at the stage of 
development in which most of the A.I.D.-supported countries in 
Latin America and the Caribbean now are, most U.S. students at 
agricultural colleges were from farm backgrounds. Their 
education gave them the technical information and training 
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necessary for them to return to the agricultural sector. In 
LAC countries, however, very few students who continue their 
stud as far as college are from rural backgrounds. In 
consequence they are less familiar with the practical problems 
farmers face in applying new technologies and less able to 
judge the aptness of a new technology. With rare exceptions, 
the university education ,they receive is oriented towards a 
theoretical rather than ''hands-on" educational experience. 
Managerial and administrative skills are also important to the 
success of any research system, and particularly so in the 
approach outlined here. Building commodity networks and 
establishing strong ties with outside sources of technology 
require good administrators as well as good scientists. 
Similarly, setting and carrying out research objectives, 
developing innovative programs with the private sector, and 
putting together technology programs that move all the way from 
early technology development to final farmer adoption are 
activities that can only be sustained with skilled 
administrative leadership. In general, Latin American research 
systems lack skilled administrators. 

1. A.I.D. should support the development of training plans, 
and help fund on-the-job training programs. A training plan 
requires planners to consider the level of expertise needed and 
presently available, and the most cost-effective way of 
providing it to the organization. Until the educational system 
can provide the research system with the qualified scientists 
needed, the two major options available are to upgrade the 
skills of people already on the staff, or to rely on a 
perpetual supply of outside technical assistance. Some 
combination of the two may be best, but on-the-job training is 
critical to developing indigenous research capability. 
Developing a training plan is badly needed but rarely done. 

Once a plan is made, national research systems will find 
extensive training opportunities within Latin America. The 
most widely known are those offered by the international 
centers and CATIE. CIP, CIMMYT, and CIAT have trained hundreds 
of researchers in courses ranging from a few weeks to over a 
year. Most of these are offered at their own training 
facilities, but courses are sometimes offered researchers in 
their own countries. CATIE also offers extensive short-term 
training courses, as well as a Master's level program. 

2. A.I.D. should increase educational opportunities for 
graduate students in agricultural research fields. Training 
should not be limited to short-term, in-service courses. In 
many research organizations, there are few scientists with 
advanced degrees. It is important to remember that the 
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requirements for good scientific research and development are 
not inferior in LDC's. The degree of isolation that scientists 
often face, the uniqueness of the research problems, and the 
potential importance to productivity in fact mean that highly 
qualified researchers are essential. Therefore, expanding 
educational opportunities for researchers and extensionists 
should be a focus of U.S. assistance. A.I.D. should consider 
increasing scholarship assistance aimed at this group. 
Furthermore, cost-benefit studies have shown that it is cheaper 
to hire already trained researchers than to train them later. 
Finally, studies undertaken by major foundations of their own 
support of higher education have shown that scientists are in 
the long run most productive if their research efforts continue 
to be supported for the first few years after they finish their 
degrees through post-doctoral awards, fellowship programs, and 
so on. A.I.D. missions should examine to what degree this is 
true in their particular situations and how it could best be 
accomplished. 

3. A.I.D. should support the development of training programs 
in research management. 

At the national level, A.I.D. research assistance should 
include sufficient funds for training and for developing 
training programs in research administration. Long-term 
training abroad, as well as short-term courses, should be 
supported. 

At present there are very few opportunities for research 
management training in Latin America. This is another case 
where a regional approach is appropriate, perhaps in 
conjunction with existing regional or international centers, to 
take advantage of economies of scale. Building the 
institutional capacity in Latin America to train research 
administrators would allow LAC countries to continually upgrade 
the skills of successive generations of scientific researchers 
and administrators in research management. 

4. A.I.D. should help strengthen the linkages between research 
and educational organizations. 

There have been many efforts to make agricultural education 
more relevant to the needs of the agricultural sector, in part 
by improving the linkages between education and research. One 
of the most recent is CATIE's establishment of a regional 
working group of Central American research units and 
agricultural colleges to focus on its graduate program in 
agriculture--one of the first efforts to bring research and 
educational groups together formally. 
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At the national level, there are many examples of innovative 
programs that have improved linkages between universities and 
research and extension organizations. Typically, students work 
with government researchers in station and on-farm research, 
and with extensionists on farmer education. These activities 
are often part of a curriculum that includes hands-on work 
requirements or senior "thesis" activities. Many have as a 
primary objective to expose students to real agricultural 
problems and interest them in working on them. 

To a more limited degree, there have been efforts to involve 
faculty in government research programs, both on the individual 
and institutional level. Much greater collaboration is 
possible. Government or private sector researchers can be 
given time to teach at universities, or research institutions 
may offer internships to university students. It may be 
possible to allow students and faculty to use laboratory and 
field facilities run by the research institutes. When 
qualified researchers are on faculties, they may be contracted 
to undertake work for the research institute. Any activities 
that increase contacts between research groups and universities 
or the private sector should help improve the system's 
capabilities to develop the next generation of researchers. 
They are crucial to, not peripheral to, creating sustainable 
research capabilities. 

5. In the long run, LAC countries need to analyze how the 
entire educational system, from primary school through graduate 
and post-graduate courses, affects the sustainability of 
agricultural research and development. 

Unfortunately, agricultural development and education cross 
disciplinary boundaries. Different host government ministries 
and A.I.D. offices handle each sector, 'and it is easy for each 
Ministry and office to consider agricultural education the 
responsibility of the other. The same is often true in 
universities. The consequence has been inadequate attention to 
a crucial component of technology generation and diffusion. We 
know that ~o develop national universities so they can provide 
the needed researchers is as arduous and long-term a task as 
developing a research capability in the government. Given the 
politicized state of many universities, it may be even more 
difficult. Most universities have a very limited tradition of 
research. Faculty publish very little; have poor training and 
experience in research methodology; little access to 
appropriate laboratory and/or field equipment; no incentives 
(prestige, financing, reduced teaching load, peer support) to 
undertake research projects; and no reasonable assurance that 
if they should undertake the work they would have the 
satisfaction of seeing it lead to changes in production. This 
is an area that needs more study, combined with the development 
of pilot and experimental projects. 
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Below the university level, there seems to be even less 
analysis of the relationship between education and agricultural 
technology change in Latin America. The value of technical 
post-secondary education compared to college education, the 
productivity costs of the high attrition rates of primary 
school children in rural areas, and the benefits of adult 
education and literacy classes all need to be examined 
rigorously. It seems clear that at every level better educated 
agriculturalists will make agricultural research a more 
promising endeavor. Farmers will better understand new 
technologies and contribute to their development, dissemination 
of findings will be easier, and a cadre of trained people from 
rural backgrounds will improve the agricultural research effort. 

This is an area where the Latin America Bureau should invest in 
analytic and policy studies, attempt to interest the U.S. 
academic and development communities in further efforts, and 
help develop some guidance for national development programs. 
Missions should also examine the education systems of the 
countries in which they work in terms of improving agricultural 
development. 
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RECOMMENDATION FOUR: COLLABORATE WITH THE PRIVATE SECTOR 

A.I.D. should take a leadership role in supporting government 
efforts to involve the private sector as partners and 
constituents in agricultural research. 

In the LAC Bureau, possibly no other question is as salient as 
whether--or how--the private sector rather than the government 
can take the dominant role in agricultural research. In the 
last two years, this concern has run through every proposed 
project in agricultural research. The Africa and Asia/Near 
East Bureaus have concluded that A.I.D. should continue to 
support government research, using the private sector in 
supplemental ways. The LAC Bureau has gone the furthest in 
urging missions to create or find private sector groups that 
can carry out what in most of the world, including the United 
States, has traditionally been a public sector function. 

The major potential research actors in the private sector are 
producer groups, agricultural cooperatives, individual farmers, 
and agricultural businesses. 

A strategy which incorporates these groups directly into 
agricultural research is much more likely to result in the 
generation and dissemination of better technologies for several 
reasons. First, the strong linkages developed between 
producers and researchers means that researchers will be aware 
of the constraints under which producers operate, and develop 
more appropriate technologies. Second, there are excellent 
opportunities for feedback from producers about the problems of 
the technology. Third, this collaboration actually begins the 
process of dissemination. 

How can AID most effectively support greater private sector 
participation in agricultural research? 

1. A.I.D. can support the creation of new private sector 
research institutions (or, rarely an alternative, strengthen 
already existing private sector institutions). The private 
firms could be funded either through producer contributions, 
government support, or through outside contributions. 

At present, LAC A.I.D. missions seem to be most enthusiastic 
about this alternative, with projects in Honduras, the 
Dominican Republic, Jamaica, and Ecuador supporting the 
creation of new institutions. The first recent project of this 
type was the creation of the Honduran Agricultural Research 
Foundation (FHIA}, as a private research foundation. A.I.D. is 
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giving FHIA a $20 million grant over 10 years. United Brands 
donated its laboratories and other physical plant, after the 
firm decided it could no longer profitably carry out long-term 
research in bananas. A.I.D. does not intend for FHIA to 
supplant public sector research, and is considering ways of 
strengthening public sector research, extension, and education 
programs. At present, the government is expected to carry out 
research in basic grains while FHIA concentrates on 
nontraditional crops and traditional export crops. In 
practice, there is some competition between the two 
organizations over personnel, international support, and the 
like. Such problems are probably inevitable during the 
creation of any new organization. It is certainly too early to 
evaluate FHIA's long-term prospects as a national research 
center, or how it will be funded after the A.I.D. grant is 
exhausted. 

In the Dominican Republic and Ecuador, A.I.D. is also 
supporting the creation of new institutions whose purposes are 
even broader than those of FHIA. The long term consequences of 
these changes are not possible to predict, but in both cases, 
A.I.D. 's support is based on the belief that further support of 
public sector research organizations would be ineffective. 

Under what circumstances should a new research institution be 
created, and to what degree can it substitute for traditional 
government research? The following considerations are 
important in making a judgment. 

A. All developed countries recognize the social and 
economic value of a strong scientific research capacity, and 
support large government research programs. In Latin America 
and the Caribbean, the case for continued strengthening of 
government research programs has already been made in this 
paper. Government-supported research is essential to 
agricultural development. Any private sector approach that 
expects to substitute for traditional government research 
activities such as setting the national research agenda should 
be strongly supported by the government. 

B. Greater autonomy from the government bureaucracy may 
be a desirable institutional goal. The degree of public and 
private participation in research is not an "either/or" 
question. National research must have the support of both. 
When research organizations are more responsive to bureaucratic 
interests than to constituency interests, a strong case can be 
made for giving them greater autonomy from government. 
Brazil's national research program, EMBRAPA, is a successful 
example of moving research from the Ministry of Agriculture 
into semiautonomous status. EMBRAPA is a mixed system, 
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receiving funds from both the government and the private 
sector. Its administration is headed by a government official, 
but the organization is free of many civil service constraints. 

C. The history of failed new institutions supported by 
donors should serve as a stern warning to planners who think 
that ''beginning over again" will somehow in the long run solve 
organizational problems that are endemic throughout a country. 
Continuity is such an important aspect of long-term success in 
developing research capacity that it is preferable under most 
circumstances to reform existing institutions rather than to 
start from scratch. 

These considerations suggest that, rather than viewing the 
public and private sectors as alternatives in a research 
strategy, it is more fruitful to examine how they can serve 
complementary functions. 

2. A.I.D. can encourage private sector groups, 
particularly single-commodity producer groups, to undertake 
research themselves or to assume more of the costs of the 
research that is of direct benefit to them. When feasible, 
such groups should undertake or pay for the research they need, 
through self-imposed levies on production or direct payment by 
the farmer for research services. 

A. What are the opportunities for the private sector to 
"pay for" research? Within Latin America, one opportunity is 
through a research levy collected by producers' groups. 
Self-taxation has often been imposed by producer groups in 
traditional crops such as coffee and cacao to support commodity 
research. In newer commodities, where producer groups are not 
as developed, an agribusiness firm or processing plant may be a 
more appropriate tax collection point.· This is often more 
effective than direct agricultural export taxes because the 
opportunities for undervaluing the crop or avoiding the tax 
altogether are not as easy. 

New technologies will undoubtedly benefit specific industries, 
such as seed and fertilizer companies. In the main, however, 
the most efficient way to capture a share of the new profits of 
these industries is through corporate taxation. In the seed 
industry, if seed manufacturers and distributors prosper as new 
varieties are demanded by farmers, their profits should rise, 
as should their taxes. 

B. What are the opportunities for private groups to 
undertake their own research? In some areas, the private 
sector may have an advantage over government. It is often a 
more efficient allocator and distributor of inputs, even to 
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poor farmers. In general, private sector research seems to 
have been most successful when it concentrates on a single 
export crop, although even here, as the recent disease problems 
in cocoa have shown, the private sector may not do an adequate 
job of assessing and allocating funds for long-term research 
needs. 

In Latin America, producer groups have often undertaken 
research themselves, a tradition which can be encouraged. Some 
coffee and banana growers' federations, for example, have 
established a unit tax on their products, part of which is 
earmarked for research, and have their own research 
facilities. Newer producer groups can be encouraged to adopt 
this practice. Governments may assign researchers to them, or 
contract them to undertake research testing. 

Similarly, agricultural cooperatives often maintain local 
"research plots'' for applied research. Government researchers 
and extension "commodity experts" can support the development 
of a decentralized research system by stationing themselves at 
the cooperatives. Alternatively, the government can contract 
with cooperatives to allow them to hire directly the 
researchers they need. 

3. A.I~D. can urge that current public research 
institutions be restructured to give farmers and related groups 
a dominant role in ensuring that research planning, testing, 
and dissemination closely reflect their needs. 

One of the chief ways to integrate public and private interests 
is to focus the research system on on-farm research. Producer 
groups and agricultural cooperatives can undertake this 
research, with government technical assistance. On-farm 
research is particularly apt in a system which emphasizes 
adaptation rather than creation of new technologies. Many 
national systems are already committed to this approach through 
their farming systems research. On-farm research necessarily 
creates strong linkages with farmers. 

Government researchers can also strengthen their linkage~ with 
agricultural input firms and other related businesses. One 
example is the seed industry, which in some countries is 
gradually moving into areas of production and dissemination 
once reserved for the public sector. 

The International Centers are already using private sector 
linkages to good advantage. CIAT, for example, in its cassava 
research, has developed a small farmer technology for drying 
and chipping cassava that makes the crop useful for animal 
feed. Perhaps just as important, it has also developed a 
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relationship with a major corporation which has agreed to buy 
all production. This guaranteed market has made cassava a 
potentially more profitable crop, which should benefit the 
small farmers who produce it. It also makes research even more 
necessary, because of the higher economic potential of any 
productivity gains. 

A.I.D. should support private sector participation in 
establishing national research priorities. Boards of Directors 
and National Advisory Groups can represent national farm 
constituencies in government research organizations, and ensure 
that their interests are considered. These groups should 
include people from government, universities, private research 
groups and industries, as well as producer groups. National 
Scientific Councils, again dominated by nongovernment voices, 
can also usefully examine research priorities. Establishing 
these groups is a highly political and sensitive activity, but 
in the long run should lead to more effective research and 
dissemination, and to greater national support for agricultural 
research. 

A.I.D. can help create the conditions that will encourage 
research by international companies. Seed companies, 
agricultural chemical companies, machinery companies, and other 
input suppliers are not likely to invest heavily in 
agricultural research in small countries because the market for 
their products there is small. However, the research interests 
of agricultural production firms (as opposed to input 
suppliers) should be explored. Firms involved in plantation 
agriculture (such as sugar cane and bananas), particularly if 
they are also involved in food processing, may find it 
profitable to undertake research. 

One case where a private firm has been unwilling to continue 
its research efforts is United Brands, which two years ago 
ended a longstanding research program in Honduras, principally 
in banana research, because it could not capture the gains of 
its research effort. Independent firms will naturally make 
their research decisions based on potential profitability and 
risk. While their collaboration is desirable, A.I.D. should 
not distort market signals by subsidizing them to undertake 
research when it is not otherwise in their best interest. Such 
research will not be sustained once donor funding is ended and 
normal market practices reassert themselves. 

The best way to create a climate for investment in long-term 
research is through policy negotiation. As agricultural 
policies are improved, and agriculture becomes a dynamic 
sector, private firms will be more willing to invest in 
long-term agricultural research. 



TABLE 1 

LATIN AMERICA AND THE CARIBBEAN 
EXPENDITURES FOR AGRICULTURAL RESEARCH 

1979 

COUNTRY 

PERCENTAGE OF AG. GDP 
ALLOCATED TO 

AGRICULTURAL RESEARCH 

Costa Rica 
El Salvador 
Honduras 
Mexico 
Nicaragua 
Guatemala 
Panama 

0.24 
0.28 
0.13 
0.52 
0,421 
0.27 
0.36 

TOTAL (Northern Zone) 0.45 

Barbados 
Haiti 
Jamaica 
Grenada 
Trinidad & ~obago 
Dominican Republic 

0.90 
0.05 
0.25 
1.193 
0.51 
0.23 

TOTAL (Caribbean Zone) 0.24 

Bolivia 
Colombia 
Ecuador 
Venezuela 
Peru 

TOTAL 

Argentina 
Brazil 
Chile 
Paraguay 
Uruguay 

TOTAL 

TOTAL 

NOTES: 

11980 
21978 
31974 

AND 

0.87 
0.56 
0.54 
0.94 
0.26 

{Andean Zone) 0.61 

0.79 
0.67 
0.48 
0.26 
0.14 

{Southern Zone) 0.66 

LATIN AMERICA 
THE CARIBBEAN 0.57 

BUDGET FOR AGRICULTURAL 
RESEARCH 

{US$1,000) 

2,083 
2,875 

979 
66,155 

1,815 
5,785 
2,255 

901 
2902 
770 
206 
771 

2,336 

3,292 
2,610 
6,857 

39,171 
4,355 

152,410 
142,317 

12,866 
6,547 

847 

sou R c E : B a r r y N est e 1 and Ed u a rd o Tr i go , eds • s e 1 e ct e d I s sues I n 
Agricultural Research In Latin America. ISNAR, The Hague. 1984. 



TABLE 2 

A.I.D. CURRENT AND PLANNED PRGJECTS IN 
RESEARCH AND RESEARCH-TRAINING 

COUNTRY/PROJECT 

CARIBBEAN 
BEL! ZE 
505-0008 Com~ercializalion of All. Crops 

DOMINICAN REPUBLIC 
517-0159 
517-02l4 

HAITI 

On-Farm Waler Manage~enl 

ComIDercial Farming Systems 

521-0092 Ag. Develop~enl Support II 
521-0122 Agroforeslry Outreach 
521-0191 Targeted Watershed Management 

jAMA I CA 
532-0128 Agricultural Research Project 

RDO/C 
538-0099 Far1ing Systeffis R&D ICARDII 

CENTRAL AMER I CA 
COSTA RICA 
515-0237 Nonlrad'I Ag. Exp. Tech. Support 
Local Cur.I Nonlrad'I Ag. Exp. Program 
Local Cur.1 Coffee Rehabilitation Program 

EL SALYADOR 
519-0265 Agrarian Reform Sector Support 
Local Cur.• lntergraled Pest Mgl. IROCAPI 
Local Cur.• Animal & Plant Health Res. IUSDAI 
Local Cur,t CENTA Institutional Support 
Local Cur.• Fuelwood & All. Energy Sources 
Local Cur.I Fisheries Research 

GUATEMALA 
Local Cur.1 Multiple Projects 

HONDURAS 
522-0249 Ag. Research Foundation IFHIAI 
Local Cur.t Ag. Research Foundation IFHIAI 
522-0157 Rural Technology Project 
Local Cur.• Res. on Comayagua Farm 

lnsor·mi 1 CRSP IA![i/S&Tl 
Local Cur.1 Insormil CRSP IAID/S~Tl 

Local Cur·,t Hin. of Nat' I. Resources: Resear-c 
522-0168 Natural Resources Mg~l. 

!NIT! AL F JNAL TOTAL RESEARCH RESERACH 
YEAR YEAR COST COST COSTS 

1985 

1983 
1988 

1'178 
198 l 
ltl86 

1983 

1987 
1986 
!985 

1983 
1986 
1986 
1987 
1987 
1986 

1987 

1984 
1987 
1979 
1987 
1981 
1987 
1987 
1980 

ISIOOOl ISIOOOI IPERCENTI 

1988 

1989 
1992 

680(1 

121)00 
14000 

1988 3808 
l 990 27000 
1991 15000 

1993 760(1 

1988 

1991 3500 
1988 1800 
1992 20000 

1987 50750 
1987 260 
1987 1000 

200 
100 

1987 1580 

1990 12200 

2500 

3000 
4620 

768 
2700 
1800 

7600 

7550 

420 
360 
600 

.,.C:-C-7 
,),J.J . .) 

260 
10(10 
200 
100 

1580 

1200 

1994 20000 20000 
1500 1500 

1988 9000 970 
2250 

1988 340 340 
50 50 

1836 1836 
1989 16100 25 

37% 

25% 
331. 

201. 
IO'l. 
12% 

I 00/. 

1007. 

121. 
20/. 

3/. 

7'i. 
IOO'l. 
100% 
1007. 
100% 
IOO'l. 

10/. 

1007. 
100/. 

117. 
100/. 
100% 
100/. 
IOO'l. 

O'l. 



COUNTRY /PROJECT 

PANAH A 
525-0222 Ag. Coop.er alive Mar keli ng 
525-0227 Ag. Technology Transfer 

ROCAP 
Ag. Research Nelworks 
Tree Crop Production 
lntegraled Pest Mgt. 

51i::i-v 121 
596-00 ! 7 
596-0110 
596-0090 
5%-0129 

Coffee Rust and Pest Control 
Reg. Higer Education 

SOUTH AMERICA 
PERU 
527-0282 t\J]. Technology Tr·ansler 
527-0192 Ag. Research L Ext. 
527-0240 Central Selva Research 
527-0244 Upper Huallaga Area Development 

BOLIVIA 
51 l -0543 Chapar-i Regional Development 

Cur-. 1 Support for Ag. Research 

ECUADOR 
518-(l(lbb Ag. Resi. Extension, & Education 
Local Cur-. f Ag. Res,. Extension, & Eoucalion 
518-(11)32 Rural Technology Transfer Sys. 
518-0023 Forestry Sector Develop11enl 

TOTAL 

TABLE 2 
(Con' dl 

INlTlAL 
YEAR 

1984 
1984 

1987 
!985 
1984 
1981 
1986 

1987 
1980 
1982 
1981 

1983 
19B7 

1988 
1937 
1980 
1982 

FINAL 
YEAR 

1989 
1989 

1994 
1989 
1989 
1987 
1994 

1992 
1987 
1989 
1988 

1 ciq' 
• 'l 

1993 

1988 
199!) 

TOTAL RESEARCH RESEARCH 
COST COST COSTS 

CSIOOOI 1$10001 IPERCENTI 

820!) 750 
7500 400 

25VO 250(1 

9000 225(1 
6751) 473 
3500 2975 
2500 2500 

25000 20500 
19650 7!00 
22000 1600 
23400 2900 

12500 125(1 
950 950 

7000 7000 
19 19 

7900 618 
8101) 1900 

402693 120216 

~·1 

'"''' 

100% 
257. 
n 

851. 
1!)01. 

307. 

\!)/. 

1007. 

I OO'l. 
rno'l. 

9•1 ,, 
rn. 

3(!4 
-----------~------------------------------------------------------------------------------

t These numbers represent the current level of support and may be continued 
as local currency funds permit. 
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